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Trends and regional variation of orthopedic surgeries in Germany — the impact of competition
Background

In 2003 the reimbursement system for hospitals was redesigned in Germany. The new prospective payment system with Diagnosis-Related Groups (DRG) was designed
to promote quality of treatment, transparency and efficiency. Competition among hospitals was considered as an instrument to achieve these goals. Beyond the
intended effects of the reforms a significant increase in operations rates that varies significantly on district level was observed. Against this background, orthopedic
surgeries are especially in discussion because they have the highest revenue compared with all other major diagnosis. This leads to the assumption that the growth of
orthopedic surgeries could, at least to some extent, be economically-driven.

Objectives

In the present study we investigate whether competition among hospitals is a reason for an increasing and regional varying number of orthopedic surgeries. Thereby,
we hypothesize that the age and sex standardized rates of hip/knee replacement and spine surgery are positively associated with the degree of competition.

Methods

Using regression models that allow for spatial dependency and unobserved individual heterogeneity (spatial panel regression) we analyze the relationship between the
rates of orthopedic surgeries and hospital competition, measured by the Herfindahl-Hirschman Index (HHI). The HHI is calculated separately for each indication.
Employing spatial panel models enables us to calculate indirect effects representing the spatial effect of explanatory variables. The dependent variable is the age and
sex standardized number of operations per 100.000 inhabitants at district level for hip respectively knee replacements and spine surgery. We control for a

comprehensive set of covariates including health resources supply and health needs. The study is based on the DRG (diagnostic related group) statistic for the years
2006-2011.

Results

Mapping the rates of the orthopedic surgeries and the HHI we observe regional clustering for all three procedures. Regarding the regressions results, we observe a
positive significant coefficient of the HHI for hip/knee replacement indicating that with increasing monopolization the number of hip and knee replacement rises. For
hip replacement, this holds only for the coefficient of the HHI describing the variation between the districts. For knee replacement, we additionally observe this effect
for the coefficient of the HHI representing the variation over time. Furthermore, we observe a negative significant coefficient of the HHI for the indirect effect which
implies that an increasing monopolization in the neighboring districts is negatively associated with the number of hip and knee replacements in the considered district.
For spine surgery, we do not observe any significant effect for the HHI but a positive association for specialized spine departments.

Conclusion/Discussion/Policy Perspective

We have to reject our hypothesis that districts with a high competitive pressure have higher operations rates. Our results show that higher operation rates are
associated with a specialization process either through a specialized spine center or through hospitals that specialize by high markets share in a district. However, we
observe the expected association for the indirect effect (measuring the effect of the HHI in all neighboring districts on the surgery rates in the considered district). A
possible driver for this result might be hospitals increasing the number of cases to protect their market shares against potential competitors in neighboring districts.
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