
 1 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
  
 
 
 
  
 

Did you know that the number of 
susceptible individuals is more 
important than the number of 

infected individuals? 

Modeling Infectious Disease             
Dynamics 

WINTER 2019        |   POPM*6950*01   |   Wed 08:30 – 11:20   | Location Stewart 2511 
Dr. Amy Greer       |   agreer@uoguelph.ca     |   Office Hours: by request 
 

How can we prevent and 
control infectious disease 
outbreaks? 
This is why you are here – to answer this question. If you understand what drives 
the transmission dynamics of infectious pathogens in populations, then you can 
better act to prevent and control the spread of pathogens.  
 

…the transmission dynamics of 
pathogens in hospitals and in 

spinach fields are more similar than 
you might think 

 

We’ll cover these issues and more. You will learn about the ways in which pathogens 
are introduced into populations and the factors that determine whether an 
introduction results in an outbreak. You will develop an understanding of how these 
same factors can be influenced to prevent and control disease spread in both human 
and animal populations.  
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How are you evaluated? 

What does a typical class look like? 
It’s all about learning and practicing strategies to build, analyze, discuss, and interpret 
infectious disease dynamics. Typically, we will spend 45-60 min. learning about the topic 
of the day followed by a short break and then 2 hours of hands-on laboratory work in 
small groups.  

 

There are no textbooks 
You will get the most useful, up-to-date articles and required reading materials distributed 
to you on Courselink.  
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Assignment Details 

Poster Assignment 
Posters due to printer: 22 Mar 2019 

Poster Assignment in class: 27 Mar 2019 
30% 

 
The ability to communicate modeling approaches and 
outputs to others is critically important to the 
integration of these techniques in veterinary and 
public health practice.  Students will participate in a 
poster session in the cafeteria on March 27 that will be 
open to the entire university community. This date is 
not negotiable and therefore please plan accordingly. 
During this session, student will discuss their model 
research findings with one another and visiting faculty 
poster judges.    

Assignment 3 
Assignment 3 completion: 6 Feb 2019 

20% 
 
For the final poster assignment, you will be asked 
to reproduce a simple compartment model of an 
infectious disease of your choice. In advance of the 
poster session, you will need to identify a simple 
model from the literature that you will use as the 
foundation for your poster. You will construct, 
analyze and interpret the model you have chosen. 
You will also use the model to examine an 
intervention that the authors did not include in 
their model. For assignment 3 you will submit the 
paper that you have selected along with a 2-page 
outline of your research plan for the completion of 
your poster project.  

 

Assignments 1 & 2 
Assignment 1 completion: 30 Jan 2019 
Assignment 2 completion: 15 Feb 2019 

20% each 
 

These assignments will build confidence and 
familiarity with building, manipulating and analyzing 
disease transmission models in R. Assignment 1 will 
focus on practicing the skills you will learn in week 2 of 
the course. Assignment 2 will build on the code you 
write for assignment 1 and ask you to implement a 
disease prevention and/or control strategy into your 
model code.  

Datacamp Assignments 
Datacamp 1 completion: 23 Jan 2019 
Datacamp 2 completion: 27 Feb 2019 

5% each 
 

In order to get the most out of this course, students 
need to develop proficiency in programming in R and 
also know some basic probability theory. These 
assignments will be completed using the datacamp 
online platform (https://www.datacamp.com). 
Datacamp 1 will be an appropriate Datacamp module 
assigned by the instructor based on each students R 
background and comfort level. Datacamp 2 will be the 
completion of the datacamp module Foundations of 
Probability in R. Details regarding these 2 assignments 
will be discussed in class on the first day.  
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WED 
Jan 9 

 

Laying the foundation 
What are the fundamental properties of 
communicable diseases that contribute to 
disease transmission? 

Assignments: 
Datacamp course #1 assigned  
(completion date: 23 Jan 2019) 
Datacamp course #2 assigned  
(completion date: 27 Feb 2019) 
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WED      
Jan 16  

 

Introduction to dynamic systems 
How do you translate host-pathogen 
biology into a system of mathematical 
equations? 

Readings:  
• Mishra et al.  (2011) J Epidemiol 

Community Health.  
Assignments: 
Assignment #1 distributed (due 30 Jan 
2019) 
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WED 
Jan 23 

 
Contact patterns and mixing 
What about populations with more specific 
mixing patterns? Why is it important to 
consider the population contact patterns? 

Readings: 
• Mossong et al. (2008) Plos Med.  
• Read et al. (2014) Proc R Soc 

London - Ser B Biol Sci.  
Assignments: 
• Assignment #3 distributed (due 6 

Feb 2019) 
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WED  
Jan 30 

 

Today is a prep day to work on your Datacamp assignments and Assignment #1 and/or 
to find your paper for Assignment #3. No in-class activities planned. 

5 
 

WED 
Feb 6 

 

Disease prevention and control 
How can we implement health 
interventions such as vaccination programs 
into models? 

Readings: 
• Greer (2015) BMC Res. Notes 
• Assignment #2 distributed (due 15 

Feb 2019) 
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WED 
Feb 13 

 

Model fitting and parameter 
estimation 
What can we learn from the basic 
reproductive number of a pathogen and 
why is it important? 

Readings: 
• Anon (1978) Br. Med J. 
• Grais et al. (2006) Trans R Soc Trop 

Med Hyg. 
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WED 
Feb 20 

 

 
 
WINTER BREAK (no class) 

Course Calendar 
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WED      
Feb 27 

Parameter uncertainty and sensitivity 
analysis 
How do we analyze models to better 
understand the uncertainty that exists and 
the relationship between model inputs and 
model outputs? 

Readings: 
• Blower et al. (2000) Science 
• Legrand et al. (2007) Epidemiol 

Infect. 
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WED 
Mar 6 

 

Stochastic models 
What is a stochastic model? How is it 
different from a deterministic model? How 
do we implement stochasticity into our 
model equations? 
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WED 
Mar 13 

 

Today is a prep day for the poster session. No in-class activities planned. 
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WED 
Mar 20 

 

Periodicity and seasonality of 
epidemics 
Why do some pathogens exhibit highly 
seasonal dynamics? What are the 
implications of this seasonality for 
population health? 

Readings: 
• Dushoff et al. (2004) PNAS 
• Fisman (2007) Ann Rev of Public 

Health 
 

12 
 

WED 
Mar 27 

 

Class-wide Poster Session 
 

13 
 

WED 
Apr 3 

 

Vector-borne diseases 
What do insects, healthcare workers, and 
spinach have in common? How do you 
incorporate disease transmission routes 
that include vectors into your compartment 
models? 

 Readings: 
• Cooper et al. (1999).J. Hosp. Inf. 
• Kucharski et al. (2016) PLoS Negl 

Trop Dis. 
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Course Policies 
Citizenship. This has to do with attendance as well as how you treat others. Most 
wars, fights, retaliations, & insults happen when people feel their dignity has been 
assaulted. So please, respect each individual's opinions and beliefs--even if you 
disagree. 

Cell phones. Please keep your cell phones on silent (or take it outside for 
emergencies) so that we can focus! Again, it's a dignity/respect thing. We all know 
that feeling when you're talking to a friend and his or her attention is on the phone... 

Attendance. While there is no formal attendance policy for this course, it is the case 
that in order to develop the skills necessary to understand, develop, analyze, and 
communicate the results of dynamic disease transmission models that students 
commit to making class attendance a priority. 
 
Why should you bother to come to class? Because less than that and you are 
sending the message (intentionally or unintentionally) that you don't care. And it rubs 
people the wrong way. We all know someone who always flakes out or shows up 
late, and you're like, "Here we go again..." I understand that there are emergencies or 
things that come up. Do your best to tell me in advance (at least a day before if 
possible). If you have actually read this far in the syllabus please upload to 
Courselink a screenshot of a cat. There is a dropbox folder for the upload.  
 
On day ONE of the semester, you should select 2 members of your class and 
exchange email/phone numbers. These are your absence buddies. When you miss a 
class, it is YOUR responsibility to get notes and information from one of your 
absence buddies.  
 
 
Readings. Most weeks, you will be expected to complete readings in advance of the 
in-class session. These readings provide the appropriate background and context to 
get you thinking about the topic of the day and will form the foundation of our class 
discussions and laboratory exercises, so please come prepared. I expect each of you 
to contribute!  

Schedule subject to change. If it becomes necessary to adjust the course schedule 
for any reason, I will inform you via your UofG email and post the updated schedule 
to Courselink in order to provide you with as much advance notice as possible.  
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Academic Integrity Policy  
 

I know most students never cheat or plagiarize, because 
doing so undermines learning and grades. The full academic 
integrity policy is available on the University of Guelph web 
site (https://academicintegrity.uoguelph.ca). Plagiarism is 
when you present someone else’s ideas, words, or artistic, 
scientific, or technical work as your own. Using the ideas or 
work of another is permissible only when the original author 
is identified.  
 
Paraphrasing and summarizing, as well as direct quotations, 
require citations to the original sources. Plagiarism may be 
intentional or unintentional. Lack of dishonest intent does 
not necessarily absolve a student of responsibility for 
plagiarism. 
 
It is the student’s responsibility to recognize the difference 
between statements that are common knowledge (which do 
not require documentation) and restatements of the ideas of 
others. Paraphrase, summary, and direct quotation are 
acceptable forms of restatement, as long as the source is 
stated.   

 

 

The Technical Stuff… 
Course Outcomes 

Upon completion of this course, students 
should: 

 
1. Be able to describe the defining features of 

infectious diseases, including incubation 
and latent periods, virulence, 
communicability, the “basic reproductive 
number”, serial intervals, and concepts 
relevant to immunity. 

 
2. Be able to differentiate between 

compartmental, individual-based, and 
network-based models; understand 
similarities, differences, and appropriate 
applications of deterministic and 
stochastic approaches to modeling and 
have the ability to devise an appropriate 
approach to modeling a given problem 
related to infectious disease dynamics. 

 
3. Have an awareness of current challenges in 

infectious disease control, and their 
representation through modeling, including 
such issues as antimicrobial resistance, 
population mixing patterns, relationships 
between disease epidemiology and social 
dynamics, and heterogeneity in behavior 
and susceptibility and its impact on 
disease persistence. 

 
4. Have the ability to draw out a “stock and 

flow” diagram of an infectious disease 
process and have the ability to 
parameterize such a model using original 
data, literature review, and best estimates. 

 

This syllabus structure and portions of the text have been adapted from Dr. Norman Eng’s ebook, Creating an Engaging Syllabus. 
https://www.amazon.com/Create-Engaging-Syllabus-Concise-Professors-ebook/dp/B07F9468Q5   

You have the right to be accommodated if you are a student with a documented disability. Visit 
the Student Accessibility Center in person at the University Centre (level 3), online at 
https://wellness.uoguelph.ca/accessibility/, email at accessibility@uoguelph.ca 
or phone (519-824-4120 X 56208). Let us know at the outset so we can design a solution to help 
you succeed 


