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SUPPLEMENTARY MATERIAL: REPEATED TESTS 

To calculate the positivity, i.e. the proportion of all positive tests among all tests performed, as a proxy 
for the incidence rate across the years, it is essential to limit the number of tests to one for each patient 
and disease episode. Otherwise, if one Legionella-infected patient is tested multiple times, the numerator 
will be inflated and skews the proportion.  

Patients were identified by their identification number (given by the laboratory), sex and birthdate. The 
disease episode was defined as one single disease event from infection to curation/death. If a patient was 
re-infected at any later time point, this was counted as a second disease episode. However, as the dataset 
investigated is limited to laboratory data and lacks clinical information, the definition of a disease 
episode within our dataset was rather complex.  

After reviewing the literature and consultation with an expert, we made several assumptions on 
timeframes: i) The duration of symptoms or hospitalisation is 6-10 days [39, 40]; ii) The duration of 
therapy and the possibility for a relapse is 28 days [41-43]; iii) The bacteria is detectable in any given 
test up to 67 days [31,44-49]. Those timeframes were then anchored to the only available information 
we have: diagnostic tests (positive and negative) using another set of assumptions: i) Each test indicates 
that the patient must have symptoms, otherwise no test would be ordered; ii) Each positive test indicates 
that (parts of) Legionella were found, hence, there is a possibility for a future relapse and the detection 
period of the test has to be considered. 

Based on these assumptions, we constructed several scenarios, on which we based the exclusion of 
repeated tests, some examples are shown in Figure 1. In scenario A, the second (positive test) will be 
excluded, as the positive test could also result from continued detection of the pathogen causing the 
initial infection. In scenario B, the second (negative) test is excluded, as it is within the treatment period 
and assumed to be control of treatment. In scenario C, the second (negative) test is excluded for the 
same reason as in B (control of treatment); the third (positive) test is assumed to be a new disease 
episode, due to the previous negative test. In scenario D, it is assumed that the indication for testing (i.e. 
symptoms) are independent for both tests, hence represent two disease episodes. Therefore, both tests 
remain in the data set.  
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Supplementary Figure 1 Different example scenarios based on the definition of disease episode to exclude 

repeated tests for Legionella spp. in Switzerland, 2007-2016.  

To avoid random exclusion of tests using different diagnostic methods for the same patients on the 
same day, we ordered the test methods by the total number of tests performed (i.e. urinary antigen test 
[UAT], culture, PCR).  

The results from the exclusion based on these scenarios have been selectively and manually tested for 
plausibility. A sensitivity analysis has been performed alternating the timeframes, as well as the order 
of exclusion by test method to check the robustness of the results. The number of excluded positive 
and negative tests proofed to be stable.  
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