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Supplementary File 1

Distance decay was considered to model the decreasing probability of choosing a certain hospital with increasing distances.1,2 Distance decay is represented by the sigmoid functions fadj(dxy) and  fcon(dxy). Both functions are based on the logistic cumulative distribution function of the logistic function. fadj(dxy) is adjusted based on the distribution of the distances (median and standard deviation (SD)) of the centroids to the first five hospital locations y. 

Equation S1:


The adjusted function takes into account the different travel behavior of the population: in rural areas where hospital availability is lower, patients are more willing to accept longer distances compared to urban areas. 
The second function is identical for all population locations and depends on the catchment area. We choose a catchment area of C=120 minutes. Based on this catchment area, a standard deviation (SDcon) has to be used that results in fcon(C)=0.01 (i.e. a weight value of 0.01). This cut off value has been used as a critical value approaching zero 3,4. This decay function is used to fit all decay functions within the chosen maximum catchment area and guarantees its adherence.

Equation S2:



Huffx describes the probability that the medical need is placed at a particular hospital y compared to all other hospitals z on the basis of the Huff model, which considers competition.5 

Equation S3:

	


[bookmark: _Hlk53569105]The speed limits used to calculate travel distances are based on the regulatory speed limits for the respective roads. The TomTom Multinet data used, distinguished nine functional road classes from motorway to local roads of minor importance.6 For each functional road class speed limits were applied ranging from 120 km/h (motorway) to 15 km/h (local road of minor importance) also depending on whether the road runs through a built-up area. Using such functional roads is also suggested by the European Commission.7
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