
SS 510/MA 590-S03 – Principles of Epidemiology 
Spring 2025 

 
Class Time: W 5:30 PM – 8:20 PM 
Class Location: Kaven Hall 115 
 
Instructor: Dr. Charly Fowler (she/her)  
Email: cfowler@wpi.edu 
Office: Stratton Hall 417 
Office Hours: Monday 3-4 PM and by appointment 
 
Course Description 
Epidemiology studies the historical pattern of disease in populations to describe and identify 
distributions of diseases and opportunities for intervention. This course serves as a cornerstone for 
the quantitative aspects of global health and focuses quantitatively on the distribution and 
determinants of health in human populations and communities. The goal is to provide a scientific 
and engineering foundation that seeks for evaluating both to reduce risk factors and interventions 
and to improve health in a population through a strong quantitative analysis of causation, 
problem-solving, and analytic reasoning. The study of epidemiology evaluates the multifactorial 
etiology and pathophysiology of chronic and infectious diseases and applies criteria for 
identification, prevention and control of infectious agents. The discipline also contributes to public 
health practice and policy and is designed to introduce students to the principles and methods of 
health investigations. Specific topics include biomedical study design (experiment, cohort, case-
control, cross sectional, ecological), appropriate measures of disease burden and association 
(prevalence, cumulative incidence, rate ratio, odds ratio), and considerations for efficacy and 
precision (selection bias, confounding, effect modification, measurement error, and random 
variation). The course also provides a framework for understanding and evaluating biomedical 
research publications, causal inference, and rudimentary infectious disease modeling. 
 
Course Goals 

• Discuss the role of epidemiology within the broader field of public health. 
• Calculate and interpret basic population measures of health and disease occurrence 

including incidence and prevalence. 
• List and describe key terms used in the epidemiology and prevention of infectious disease.  
• Differentiate between various epidemiologic study designs and compare their respective 

strengths and weaknesses. 
• Distinguish between basic measures of association, including risk ratio, risk difference, rate 

ratio, rate difference, and odds ratio; identify/calculate the appropriate measure given study 
design. 

• Identify and when possible, address potential sources of biases or non-comparability to 
compromise our ability to make valid inferences from a study. 

• Articulate epidemiologic causal theory and how causes work together to produce complex 
health indicators. 

• Critically read and evaluate the strengths and weaknesses of published peer reviewed 
biomedical research. 
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Textbook and Resources 
You are strongly encouraged to read the chapters listed in the course outline from the following 
textbook. Please note it is available on reserve at WPI’s library.  

• Aschengrau A, Seage GM. 2018. Essentials of epidemiology in public health, 4th edition. 
Boston, Jones and Bartlett Learning. 

 
Supplementary epidemiology resources:  

• Keyes KM, Galea S. 2014. Epidemiology matters: a new introduction to methodological 
foundations. New York, Oxford University Press.  

• Rothman, K. J., Huybrechts, K. F., & Murray, E. J. (2024). Epidemiology: an introduction. 
Oxford university press. 

• Bovbjerg, M. L. (2019). Foundations of epidemiology. 
https://open.oregonstate.education/epidemiology/front-matter/acknowledgements/  

• Epi R Package: https://cran.r-project.org/web/packages/Epi/index.html 
 

Attendance and Participation 
As this is a course with an emphasis on in class participation and discussion, I expect you to attend 
class in its entirety weekly and come ready to learn. If you face extenuating circumstances and 
must miss a class, you should notify me as early as possible and explain. The concepts in this 
course build quickly on each other, so if you must be absent, please ensure you take the time to 
review the lecture notes and in class activity to stay up to date.  
 
If you feel physically unwell or are symptomatic for an illness you might spread to others, do not 
come to class! If you have a concern that is affecting your ability attend class, submit work on 
time, participate in class, or succeed in the course, please contact me directly.  
 
Concept Checks 
We will have short weekly concept checks at the beginning of class to evaluate understanding of 
definitions and concepts from the previous class. These will be closed note, and you are expected 
to complete them individually. Note these are worth a very small percentage of your overall grade. 
The goal of the concept checks is to make sure the class ia keeping up with material, identify areas 
for review as a group or individually, and provide feedback. 
 
Project 
Throughout the semester, you will work on an individual project to apply concepts learned in 
class to a health research question of interest. You will have either the option to focus on 
proposing an innovative study, or analysis of existing and publicly accessible health data. There 
will be four deadlines throughout the semester for you to continue progress on the project and 
obtain feedback on your work so far. At the end of the semester, you will submit a written report 
and present your project to the class. More detail on the structure and expectations of the project 
will be provided in class. 
 
Journal Club 
A major course goal for this class is for you to increase your confidence comprehending and 
critiquing peer reviewed biomedical research. To this end, each of you will select a published 
journal article for us to read and discuss together. You are responsible for reading each article 
ahead of time and participating in our discussion in class. On the week your chosen article is 
discussed, you will additionally be expected to briefly present on the paper and lead the 

https://open.oregonstate.education/epidemiology/front-matter/acknowledgements/
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discussion. More detail on the structure and expectations of the journal club will be provided in 
class. 
 
Exams  
Midterm: Wednesday March 5th, 5:30 PM to 7:30 PM  
Final: Wednesday April 23th, 5:30 PM to 7:30 PM  
 
Please let me know as soon as possible if these dates pose a problem. 
Both exams are cumulative, although the final will focus more on the second half of course topics. 
Exams are closed book and closed notes; however, you are allowed a regular letter-sized double-
sided cheat sheet. Your cheat sheet should be prepared by you. Ahead of each exam, practice 
problems will be posted. For both exams, there will be an optional opportunity to revise and redo 
the exam to recover up to 50% of missed points. More details will be provided in class after the 
exam is returned.  
 
Grading 
Attendance and Participation 15% 
Concept Checks 5% 
Project 20% 
Journal Club (presentation and participation) 20% 
Midterm  20% 
Final 20% 
Total 100% 

 
Course Outline 
 Date Topics Textbook Chapter(s) 
Week 1 1/22 

 
Introduction to Epidemiology; 
Descriptive Epidemiology 

1-2,5 

Week 2 1/29 
 

Infectious Diseases None  

Week 3 2/5 
 

Causal Inference 15 

Week 4 2/12 
 

Randomized Control Trials 7 

Week 5 2/19 
 

Cohort Studies 8 

Week 6 2/26 
 

Case Control Studies 9 

Week 7 3/5 
 

Midterm Exam  

Week 8 3/19 
 

Random Error 12 

Week 9 3/26 
 

Confounding 11 

Week 
10 

4/2 
 

Selection Bias and Misclassification  10 



Week 
11 

4/9 
 

Effect Measure Modification 13 

Week 
12 

4/16 
 

Screening 16 

Week 
13 

4/23 
 

Final Exam  

Week 
14 

4/30 Project Presentations  

Note I reserve the right to alter the above course schedule at any point in the term as needed. 
Chapters refer to the Aschengrau and Seage textbook. 
 
 
Statement of Respect  
As your professor, I expect you to treat your peers with respect and engage in considerate 
communication. Everybody comes to the table with different strengths, and weaknesses, so I 
encourage you to focus not only on your own strengths but also those of your peers. To ensure you 
feel respected and part of a safe and inclusive learning environment, please do not hesitate to 
reach out to me if any of the following are relevant to you:  

• If you have a name and/or pronouns that differ from those in your official WPI records.  
• If something was said in class (by anybody, including me) that made you feel 

uncomfortable. 
• If you feel like your performance is being negatively impacted by experiences outside of 

the course. 
 
Academic Honesty  
Working together is permissible except during concept checks, exams, and the project. When 
working together you must show individual thought and writing.  
 
You are expected to be familiar with WPI’s Academic Honesty policies. All acts of fabrication, 
plagiarism, cheating, and facilitation can be prosecuted according to the WPI’s policies. If you are 
ever unsure as to whether your intended actions are considered academically honest, please 
contact me directly. 
 
Artificial Intelligence 
It is a violation of WPI policy to misrepresent work that you submit or exchange with your 
instructor by characterizing it as your own, such as submitting responses to assignments that do 
not acknowledge the use of generative AI tools. Please feel free to reach out to me with any 
questions you may have about the use of generative AI tools before submitting any content that 
has been substantially informed by these tools. The use of AI to complete assignments or concept 
checks in this course is not permitted unless otherwise specified. 
 
Email Policy 
If you do not hear back from me within 2 business days, please follow up and/or ask me after 
class. Note that if your question cannot be answered within a few sentences, I will likely 
encourage you to come see me during office hours.  
 
 
 



Student Resources 
 
Writing Center 
For your project, you will be expected to produce a written report at the end of the semester. If 
you would like additional feedback or guidance for writing, please consider visiting 
the Writing Center. Located in SL 233, the Writing Center offers free one-on-one consultations (in-
person and over Zoom) to help you improve your communication skills. Tutors will read/listen to 
your work, give you feedback about your composition's strengths and weaknesses, and help you 
chart a path forward as you revise. And since tutors are WPI students themselves, you can count 
on a friendly and supportive atmosphere. Consultations are open to all WPI students, 
undergraduate and graduate, for all classes and projects (even projects you're doing outside of 
class), and tutors will happily work with you at any stage of your process—early brainstorming, 
revising a draft, polishing a final draft. To see appointment options for both in-person and Zoom 
meetings, go to wpi.mywconline.com, or learn more about their services by visiting the 
homepage: wpi.edu/+writing 
 
Mental Health & Physical Wellbeing  
Your mental health and physical wellbeing are of utmost importance. If you are struggling with 
your health or wellbeing, please reach out to the Wellness Center or Student Development & 
Counseling Center (SDCC). Resources can be found here.  
 
Accessibility 
Your success in this course is important to me! If there are aspects of this course that prevent you 
from learning or exclude you, please let me know as soon as possible. We’ll work together to 
develop strategies to meet both your needs and the course requirements. The principles of 
accessibility and inclusion apply to all students, not only those with documented (or 
documentable) disabilities.  
 
Students with approved academic accommodations should plan to submit their accommodation 
letters through the Office of Accessibility Services (OAS) Student Portal. If you have any questions 
about how accommodations can be implemented in this particular course, please contact me as 
soon as possible. 
 
If you’re not currently registered with OAS and want more info about requesting accommodations 
and what that entails, contact them via email: AccessibilityServices@wpi.edu, phone: (508) 831-
4908, or stop by the Unity Hall office (5th floor).  
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