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To examine accuracy of body composition 
predicted by the Multi-Frequency Bioelectric 
Impedance Analysis (MF-BIA) compared with the 
Dual-energy X-ray Absorptiometry (DXA) in adults 
with obese. We measured body composition of 749 
adults with obese both by the MF-BIA and DXA. The 
Lin's concordance correlation and the Bland-Altman 
plots were used to examine the consistency. The 
concordance correlation coefficient of %BF 
between the MF-BIA and DXA in men and women 
was 0.560, and 0.669, respectively. Compared  
with the DXA, the MF-BIA significantly 
underestimated %BF by 4.33% in men (P < 0.001), 
however overestimated %BF by 0.50% in women  
(P < 0.001). After corrected by the correction 
equations established in this study, the differences 
were significantly decreased. Therefore, the  
MF-BIA (TANITA MC-180) may need to be corrected 
in estimating body composition for adults with 
obese. 

Body composition information, including the 
percentage of body fat (%BF) and fat free mass 
(FMM), is widely used to evaluate the nutrition 
condition and the risk factors related to obesity. In 
the last decades, with the rapidly rising prevalence 
of obesity worldwide, there is a more and more 
urgent need for a simple and rapid method to assess 
accurately the body composition for population with 
obese.  

Several technologies have been developed to 
measure the body composition information, such as 
the underwater weighting method[1] and the 
dual-energy X-ray absorptiometry (DXA). The DXA 
was a new developed reference method to measure 
the body composition[2]. However, due to the 
inaccessibility and the high cost of the equipment, 
DXA was hardly used in the large epidemiological 
survey. Thus, general methods such as the 
bioelectrical impedance analysis (BIA) were still the 
most common methods in epidemiological 

studies[3-4]. Since the BIA was firstly validated a 
commercially available by Lukaski, et al.[5], it has 
been widely used in the clinical practices, 
epidemiological surveys, and sports medicine. 
However, studies found that the accuracy were good 
for non-obese individuals, but not for obese 
individuals[6-7].  

Due to the BIA manufacturers often based on 
the population with certain race and nutrition 
condition to establish the prediction equations, 
which might not apply to all individuals, such as 
individuals with obese. However, the BIA was more 
commonly applied in individuals with overweight or 
obese than that with normal weight to measure 
body fat percentage. Several studies have found that 
the MF-BIA significantly underestimated %BF of 
obese adults[6], but the sample sizes of these studies 
were very limited. Thus, whether the MF-BIA could 
accurately predict the body composition in Chinese 
adults with obese was still unclear. Therefore, we 
performed the parallel measurements of body 
composition (including %BF and FFM) by the MF-BIA 
and DXA in adults with obese from Beijing, China, to 
evaluate the accuracy between the two methods 
and provide correction equations to more accurately 
measure the body composition in Chinese adults 
with obese by the MF-BIA. 
Study Population    A total of 749 participants 
were voluntarily recruited through recruitment 
poster from Beijing, China. According to the inclusion 
and exclusion criteria for participants in the study 
design, the participants aged 25-55 years who lived 
in Beijing for more than 1 year, with BMI ≥ 28.0 
kg/m2, and without suffering from severe organic 
diseases were included in the current study. The 
medical ethical committee of Peking University 
approved the study (IRB00001052-13086) and all 
procedures were carried out with adequate 
understanding and written consent of all the 
participants. 
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