
 
 
 

 

An Introduction to Infectious Disease Modeling 
 
COURSE DURATION 
This is an in-person course.  
 
INSTRUCTOR 
Shalini Kulasingam 
Associate Professor 
Division of Epidemiology and Community Health 
School of Public Health 
University of Minnesota 
 
email: kulas016@umn.edu 
 

 

COURSE DESCRIPTION 
The course will teach students to develop infectious disease models using R. Heavy emphasis 
will be placed on understanding key aspects in the design of these models, use of the 
epidemiologic literature to guide choice of model parameters and determining fit of the model 
to observed data. Each session is a combination of didactic lecture and hands-on 
practice. Students will learn how to construct different types of infectious disease models, how 
to obtain key parameter estimates from the literature and how to use models to gain insights 
into transmission dynamics and potential control strategies.  
 
PREREQUISITES 
No experience with R is assumed, but students should be familiar with computing in the 
Windows environment. A basic understanding of statistical and epidemiological principles is 
strongly encouraged but brief introductions to key concepts will be offered as necessary 
although focus will be on running models using R. 
 
TECHNICAL REQUIREMENTS (**IMPORTANT – READ CAREFULLY**) 
Students will need access to a computer with high-speed internet access with R and R studio 
installed. Please read “Installing R and R studio” below for helpful tips on downloading and 
installing R software. It is the responsibility of registrants to download and install R. 
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COURSE LEARNING OBJECTIVES 
The primary objective of this course is to provide students with the tools to understand and 
develop basic models of infectious diseases. To achieve this objective, students will gain facility 
in the use of R to (1) run simple models of infectious disease; (2) expand simple models of 
infectious disease; (3) compare model output to observed data and (4) use the models to 
provide insights into the natural history of an infection and potential control measures. 
 
By the end of the course, students will be able to: 
 

• Run simple transmission models for sexually transmitted infections and respiratory 
transmitted infections 

• Read relevant articles to identify key parameters for input into the model(s)  
• Discuss issues with model validation 
• Be able to vary relevant parameters for model calibration 
• Incorporate different prevention and treatment strategies to examine impact on 

transmission and disease prevalence 
 
 
COURSE READINGS 
The course will use detailed handouts for programming. The lectures will incorporate examples 
from the literature to illustrate how to derive and/or obtain key parameters. At the end of the 
class, I will provide recommendations for texts for those interested in continuing to learn about 
infectious disease modeling.    
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COURSE STRUCTURE 
This course utilizes the learning management software, Canvas: 
https://canvas.instructure.com/login 
To get started all registrants will receive an e-mail inviting them to join – please watch for this 
e-mail as it might go to your spam folder. Upon receiving the e-mail, participants should follow 
the instructions to register for a Canvas account. 
 
This course is anchored around 3 lectures organized into three “modules”. The lectures will 
include a combination of Powerpoint slides and handouts that provide R code for creating and 
expanding different infectious disease models. To learn how to run an infectious disease model, 
it is absolutely essential that you follow the handouts and be able to use R. Therefore all 
participants should have R on their computers.  In addition, for the first day of class, we’ll also 
use MS Excel to illustrate a key concept, so please ensure that you have access to MS Excel. 
 
COURSE SCHEDULE 
 

Module 1 – Introduction to R. Building a simple SIR model 
 
 

Learning Objectives: Develop and/or run a simple SIR model and understand 
importance of time in models and how this influences choice of model; model a 
historic outbreak; validate model output against observed data. 
 
Lessons: #1 – #2 
 
Exercises: #1 and #2 
 
 

 
Module 2 – Modeling a sexually transmitted infection 
 Learning Objectives: Understand key aspects of a respiratory infection (RI) that are 

relevant for parameterizing a model; review the literature to derive key 
parameters for an RI transmission model, calibrate and validate a model of an RI 
to published data. 
 
Lessons: #3 - #4 
 
Exercises: #3 and #4 
 
 

 
Module 3 – Modeling a respiratory infection 
 Learning Objectives: Understand key aspects of a sexually transmitted infection 

(STI) that are relevant for developing an STI model including use of population 
survey data to develop a sexual mixing matrix and how to incorporate sexual 
mixing into a transmission model; review the literature to determine rates of 
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transmission between different subgroups; calibrate an STI model to observed 
data.  
 
Lessons: #5 - #6 
 
Exercises: #5 - #6 
 
 

 
 
 


