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Investigation of the Explanatory Variables from Health Insurance Claim
Databases of inpatients to Extrapolate Main Diseases in Japan
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Health insurance claim databases of outpatients, such as the National Database (NDB), provide useful data for
building reliable evidence based on nationwide medical activities owing to their universal coverage; however, more
than half of these records contain non-updated main disease names, making the identification of actual main disease
names of outpatients difficult. We built machine learning models for extrapolating the main disease names from
disease name lists and medical activities including prescriptions from inpatient health insurance claim data to
evaluate the accuracy, effective explanatory variables, and dimension reduction effectiveness of objective variables
by these lists for better extrapolation. We included 20,139 receipt records of 12,128 inpatients containing data from
April 2016 to December 2016 from the University of Tokyo Hospital. We examined a regularized logistic
regression model to investigate the explanatory variables, and this model achieved 89% accuracy on a multiclass
classification task. We estimated the significance of regression coefficients using the bootstrap method, and we
identified 125 important explanatory variables for these coefficients such as clinical tests and drugs for internal
organs. We found that dimension reduction of objective variables by disease name lists was ineffective in improving
classification accuracy of main diseases when disease name lists were used as explanatory variables.  Therefore,
disease name lists, medical activities, and drugs of inpatients are useful explanatory variables in extrapolating the
main diseases of inpatients, and these outpatient variables are also expected to be useful in extrapolating the main
diseases of outpatients. However, dimension reduction of objective variables by disease name lists may not be
effective in improving classification accuracy of main diseases among outpatients.

Keywords: main disease name, health insurance claims, machine learning, logistic model, bootstrap
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