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German health offices
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◼ Have to monitor all infected persons and have
to report the COVID-19 cases to the Robert-
Koch Institute (RKI)

◼ Have to find all contact persons of COVID-19 
and has to decide about quarantines
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EsteR project
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◼ Goal: Support employees in local health authorities
with decision support tools

→ Development of statistical models for certain use cases

→ Providing decision support tools as a open accessible 

web application
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Infection period
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Question: When did the person(s) become infected?

◼ Incubation period of COVID-19 based on symptom onset 
(Xin et al 2021):
pooled mean: 6.3; pooled median 5.4

◼ Density for infection 𝑝𝑖𝑛𝑓:

Log-normal with determined parameters
𝜇 = 1.69; 𝜎 = 0.55

◼ For 𝑛 > 1 persons with 𝑛𝑝 different symptom onset dates:

Mixture density: 𝑝𝑖𝑛𝑓 𝑡 = σ
𝑖=1

𝑛𝑝 𝑤𝑖 ⋅ 𝑝𝑖𝑛𝑓𝑖 𝑡 , 𝑤𝑖 =
𝑛𝑖

𝑛

— density ∎ 80% high density interval

One person with symptom onset on 14th July: 
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Five persons with symptom onset on 14th July and 20th July: 
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Illness period
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Question: When will the contacts show first symptoms?

◼ Serial interval of COVID-19 based on symptom onset
(Son et al 2020): gamma distribution 𝑝𝑖𝑙𝑙 with parameters
shape: 𝛼 = 2.02;  rate: 𝛽 = 0.37

◼ Second and third generation (𝑔 = 2, 3) of contacts:
Convolution of the density 𝑝𝑖𝑙𝑙:

𝑝𝑖𝑙𝑙𝑔 𝑡 ~ Γ (𝑔 ⋅ 𝛼, 𝛽)
–– density ∎∎ 80% high density interval

First generation of contacts:
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Infectious period
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Question: When was an infected person infectious?

◼ Infectious period based on symptom onset (He et al 2020):
gamma distribution with parameters
shape: 𝛼 = 20.52;  rate: 𝛽 = 1.60

◼ Without symptoms:
Definition of infectiousness given by RKI (as of 02/2022)
based on test or infection date

Infection date on 14th July: 
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Symptom onset on 14th July: 
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Infection spread
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A group has met on a certain date and some of them start to 
show symptoms

Question: How many further infected persons are expected 
in the next days?

◼ Estimation of total expected infections based on the 
already reported infections

◼ Further expected infections follow the incubation period 
distribution (same as used for infection period)

Event on 9th July: 

Observation
Prediction

Case types
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Risk assessment for group quarantine
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A group has met on a certain date and one person is infected. 
Some persons conducted tests, which were all negative.

Question: How likely is it that no one was infected?

◼ Statistical model based on Bayesian statistics 
(Jäckle et al 2021)

◼ Extensions:
Number of infected: one or more
Specific settings: school classes or day care centers
Test types: PCR tests or Antigen tests
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R package smidm
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◼ All statistical models were developed in R

◼ Bundled as R package
statistical modelling for infectious disease 
management (smidm).

◼ Available at Fraunhofer Git repository 
https://gitlab.cc-asp.fraunhofer.de/ester/smidm/

and soon on CRAN
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https://gitlab.cc-asp.fraunhofer.de/ester/smidm/


Web application
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◼ Developed with R shiny package

◼ Accessible at https://ester.fraunhofer.de/

◼ Each use case is structured with

1. Description

2. Needed inputs

3. Result

4. Visualization

5. Corresponding literature
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Conclusion
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◼ A toolkit for COVID-19 decision support

◼ Statistical models as R package smidm

◼ Web application for employees in the local health
authorities

◼ Next steps

◼ Update of the used literature

◼ Evaluation of statistical models by simulation

◼ Usability study of the web application

Contact: Sonja Jäckle, sonja.jaeckle@mevis.fraunhofer.de
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