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Classification of Body Composition and Activity Patterns by
Data Mining of Healthcare Data

Shunichi NOMURA*! , Michiko WATANABE*? , and Yuko OGUMA *2*3

Abstract— Healthcare data is rapidly increasing as healthcare smart devices are developed. However,
statistical analysis of healthcare big data is difficult due to heterogeneity in data quality and missing
data. For such data, data mining methods such as clustering and dimension reduction may be useful
as their preliminary analysis. In this paper, we show two illustrative applications; one is a principal
component analysis of body composition data and the other is a latent topic analysis of hourly step-
count dataset recorded by physical activity monitors. From those analyses, we proposed independent
indices of body size and hidden obesity and extracted some diurnal patterns in ambulatory activities.

Keywords— healthcare data mining, principal component analysis, topic model, hidden obesity, am-
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Fig. 1: Scatter plots of BMI (body mass index) and body
fat percentage with their regression curves.
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Fig. 2: Scatter plots of FMI and LMI with coordinate axes
of proposed indices.
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Table 1:  Variance and covariance of monthly/annual
changes in proposed indices.
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Fig. 3: Scatter plots of monthly (circle) and annual (trian-
gles) changes in proposed indices.
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Fig. 4: Time series of weight and body fat percentage
shown in gray plots. Black lines represent estimated state
levels by the Kalman smoother.
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Fig. 5: Illustration of latent topic analysis.
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