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Understanding health care utilization using geographical weighted regression
Background

The tracing and mapping of regional inequities in health care is a difficult and highly deterministic task. The fine differences between regions and diseases appear only
in a specific definition of both and so the starting point for every study is to define region and disease. However, a hard and improper definition could lead to wrong

interpretations on the underlying data. This "ecological fallacy" is the logical consequence when interpreting groups of individuals with a former definition of area or
disease.

Objectives

Health care utilization differs strongly between regions, illnesses and sectors. The common approach in the small area variation literature is to measure health care
utilization on the state level and most approaches provide information on the spatial variation for one aspect. However, regression based methods largely ignore the
spatial variety of a phenomena or tend to use predefined definitions of the subject “area”.

The aim of this research is to fit a new regression approach in order to separate health care needs into factors determined by region and specific disease.

Methods

Data were collected from 2 German health insurance providers, with 1.7 million insured persons which correspond to 2.12% of all public insured persons in Germany.
We use all information on health care utilization in the ambulant, outpatient and pharmaceutical sector.

Health care utilization was not measured on the state level but on georeferenced region free data points. Our model assumes an individual impact for each region
depending on a patient’s location and their specific illnesses to determine regional disparities. For this task we built an atlas of 300 illness groups and their specific
health care utilization in Germany using the technique of geographical weighted regression (GWR).

Results

Health care utilization differs strongly between regions and illnesses. There is strong evidence for agglomeration effects and supply induced demand as we can
reproduce urban and rural effects with the regression. The results suggest the great variability between health care utilization, peergroup effects and regional
spillovers. Eventually, GWR regression is a useful instrument to map and understand regional differences in health care utilization and to guide administrative planning.

Conclusion/Discussion/Policy Perspective

We could find and map some specific behavior which could only be addressed through a careful definition of the perspective disease and area. In the sense of policy
and decision making we find areas which are oversupplied on some diseases while they seems to be not supplied adequately on others. So our new regression and
mapping technique for health care utilization is capable to find new unbalanced situations which lied under the hood of predefined regions.

The process of need-based planning in health care should start to look over borders and systemic boundaries. Health care need don't stop on specific boundaries and so
our observation should also open the limitation of geographical predefined areas.
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