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Analysis of patient behavior in secondary medical areas using a gravity
model: A 20-year comparison in Hokkaido

Tomohiro Aoki™, Mao Hamadate™, Katsuhiko Ogasawara™
*1 Faculty of Health Sciences, Hokkaido University, *2 Graduate School of Health Sciences, Hokkaido University

In the Hokkaido medical plan, 21 secondary medical service areas (SMSAs) have been defined. There have been studies
focusing on the patient behavior in SMSASs in the province, but the social background of the area may have changed in
recent years. Therefore, in this study, we used a gravity model to analyze the situation of changes in patient behavior due
to changes in social background in Hokkaido. 21 SMSAs in Hokkaido were used as the unit of analysis. The number of
patient movements was based on the receipt data of the Hokkaido National Health Insurance from November 2019 to
January 2020. The number of hospitals in the SMSAs was used as the data of medical resources, and the scale dependency
coefficient B, which represents the scale of medical resources and the impact of their concentration, and the distance
dependency coefficient y, which represents the resistance of patients to travel to see a doctor, were calculated for Hokkaido
as a whole and for each SMSA. The total number of outpatient and inpatient for the entire Hokkaido was 3,456,634 and
563,381, respectively. Parameters [ and y for outpatients and inpatients in the entire Hokkaido were 1.49 and 3.18,
respectively, while the parameters (3 and y for inpatients were 1.72 and 3.10, respectively. Compared to the previous study,
the parameter B showed an increasing trend in outpatients, and the parameter § and y showed an increasing trend in
inpatients.
Keywords: Patient Behavior, Secondary Medical Area, Gravity Model
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