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Applying data envelopment analysis to preventive medicine: a novel method for
constructing a personalized risk model

Narimatsu, Hiroto
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Data envelopment analysis (DEA) is a method of operations research. DEA
might be used to evaluate individuals’ susceptibility to obesity, which could help establish
effective risk models for the onset of obesity. Using the coefficients for the participants’ single

nucleotide polymorphisms, we then calculated their genetic predisposition score (GPS). To evaluate
the effects of genetic factors and efficiency score calculated by DEA on body mass index (BMI), we
used multiple linear regression analysis. Our results indicated that efficiency score has more
impact on GPS. The feasibility of applying DEA to predict obesity was presented.
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Factors associated with baseline body mass index (n = 1,620)

Partial ~ Standard

coefficient  errort p-value
Model 1 (adjusted R?= 0.0083)
Intercept 22.19 0.92 N/A
Sex (women vs.
men) -0.42 0.17 0.01
Age (years) 0.02 0.01 0.03
Energy expenditure (METs-h/day) 0.00 0.01 0.88
Energy intake
(kcal/day) 0.0001 0.0001 0.33
Model 2 (adjusted R? = 0.65)
Intercept 29.76 0.35 N/A
Sex (women vs.
men) 0.24 0.10 0.01
Age (years) 0.05 0.0046 <0.01
Efficiency score -19.57 0.41 <0.01
Model 3 (adjusted R?= 0.025)
Intercept 19.69 0.75 N/A
Sex (women vs.
men) -0.42 0.16 0.01
Age (years) 0.02 0.01 0.02
GPS 0.10 0.02 <0.01
Model 4 (adjusted R? = 0.024)
Intercept 19.39 1.07 N/A
Sex (women vs.
men) -0.38 0.16 0.02
Age (years) 0.02 0.01 0.03
Energy expenditure (METs-h/day) 0.0001 0.01 0.99
Energy intake
(kcal/day) 0.0001 0.0001 0.31
GPS 0.10 0.02 <0.01
Model 5 (adjusted R? = 0.66)
Intercept 28.84 0.48 N/A
Sex (women vs.
men) 0.25 0.10 0.01
Age (years) 0.05 0.0046 <0.01
GPS 0.03 0.01 0.01
Efficiency score -19.47 0.41 <0.01

N/A, not applicable; GPS, genomic predisposition score; METs, metabolic

equivalents.
TRobust standard errors are reported.
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