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Figure 4. The number of R packages by date of the last update over the last ten years. Every bar represents one 
month. Every R package occurs once in this figure. 

For microbial epidemiology, no particular R packages were available to analyse phenotypic 
AMR test results as of 2017. One R package that provides approaches to work with disk 
diffusion zone diameters and MICs from environment samples started development in 2018, 
but still has no released version as of May 2021 [60]. For ‘non-microbial’ infectious disease 
epidemiology, however, outbreaks and epidemics could already be analysed with dedicated 
packages in R [61–65]. Most of these packages were developed within RECON, the R Epidemics 
Consortium, that gathers experts in data science, modelling methodology, public health, and 
software development to create the next generation of analytics tools in R for informing the 
response to disease outbreaks, health emergencies and humanitarian crises. Their R package 
EpiEstim is being used worldwide for calculating and presenting reproduction rates of SARS-
CoV-2 during the ongoing COVID-19 pandemic, also by the Dutch National Institute for 
Public Health and the Environment (RIVM) [65,66]. 

1.4. SETTING FOR THIS THESIS 
Studies within this thesis were geographically organised or initiated in the Northern cross-
border region of the Netherlands and Germany, Figure 5. According to the German 
philosopher Liessmann, there are only national borders defined by humans, but no natural 
borders [67]. He explained that borders as man-made conventions are never absolute, but that 
it is always possible to cross them. Despite the existing territorial border, there are many 
similarities in the Netherlands and Germany today, but just as many and clear differences, 
especially concerning the healthcare sector. A German patient can become a patient in the 
Netherlands just as quickly as a Dutch patient can in Germany. Since pathogens know no 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
0

200

400

600

800

1000

1200
Nu

m
be

ro
fu

pd
at
ed

R
pa

ck
ag

es


