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COURSE IN CLINICAL EPIDEMIOLOGY EPIB 600-001 (3 CREDITS)  

 

SUMMER 2020 
 
DATES: 4th May to 29th May 2020 
 
Time: 9:15 AM to 12:15 PM (Monday, Wednesday, and Friday) 
 
Place: TBC  

 
Course instructor: 
Nitika Pant Pai, MD, MPH, PhD 
Associate Professor of Medicine 
Division of Clinical Epidemiology & Infectious Diseases 
Website: http://nitikapantpai.com/ 
 

 
Office location: 
CORE. MUHC. 5252 DeMaisonneuve. Room 3D.56 
 

Telephone: 514-934-1934 (x 44729) Email: Nitika.Pai@mcgill.ca 
 
Office hours: By appointment  
 
Course Teaching Assistant: TBA
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COURSE DETAILS: 
 
Pre-requisites: 
 

This 4- week intensive course is now in its 10th year!! The course content has been perfected over 
time.  So, we are quite pleased to share the course information with you.  
 
The course is primarily intended for health professionals enrolled in post-graduate clinical 
training programs (residents, fellows, health professionals).   
 
This is a basic course in clinical epidemiology. And it is a primer.  
Some basic concepts in biostatistics are addressed, but it is not a course in biostatistics or 
statistical programming. Students are directed and advised to take other courses in basic 
biostatistics, basic statistical programming, advanced epidemiology, systematic reviews and 
meta-analyses to address their methodological knowledge gaps. 
 
Learning Outcomes 
By the end of the course students should be able to: 

 Conceptualize key concepts in Epi—question/hypotheses, aims/outcomes, measures, 
metrics, p values, confidence intervals.  

 Essentials of many popular study designs (observational, clinical trials, quasi 
experimental) 

 Key Concepts:  Bias, confounding, measurement error, causality, counterfactuals. 
 Critically evaluate all the current medical literature, using not only content knowledge 

but also integrate it with their understanding of study designs and biases, and apply 
critique using established validated checklists.  

 
Course Content 
Students enrolled in this course have substantial content knowledge in their field of 
medical/surgical specialization. They may have a nascent understanding of epidemiological 
methods. The challenge is to crystallize this methodological knowledge and provide a forum for 
practice and application.  
 
Essential elements of study design (observational or experimental (interventional) or quasi 
experimental) will be discussed. Further, an understanding of differences between observational 
(case control, prospective cohort, retrospective cohort, cross sectional) and interventional designs 
(randomized controlled trials) designs will be highlighted. 
 
The students will be able to evaluate the effect of interventions (drugs, diagnostic tests or 
combined test and treat strategies, behavioral strategies). Additionally, the biases, pitfalls, errors, 
challenges (confounding, and interaction) in the execution of all study designs will be addressed. 
Importantly, concepts of information, selection, and confounding bias will be reviewed and 
applied, along with specific biases observed in different designs. 

 
If you are involved in a study or wish to design your own study,  or contemplating taking an 
advanced course in Epidemiology, this course will give you the tools, to clearly conceptualize your 
research question, for a well-defined target population. It will teach you to focus on selecting your 
study participants within the paradigm of a well thought out study design.   
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Instructional Method 
The course is designed to be highly interactive. It is anticipated that student presentations and 
discussions will constitute the bulk of in-class time.  

 
Students are expected to come prepared for each class. Students are expected to 
complete assigned session readings (i.e., peer reviewed articles, PowerPoint slides, 
and book chapters) ahead of time. Students will also collaborate amongst 
themselves to prepare for the in-class final group presentations that are scheduled in 
the last week of course. For these presentations, preparation and interaction between 
class participants are essential to optimize the learning experience of students.  
 
Active participation is a requirement. 

 
Course materials 
It is anticipated that students will have access to the electronic resources of the McGill Health 
Sciences library. They will also be expected to select and access primary research articles 
through the medical library for in-class discussions and projects.  
 
They will be expected to read and follow ONE BASIC EPIDEMIOLOGY textbook.  
 
We recommend the following:  
 
Clinical Epidemiology: The Essentials (paperback) Robert H Fletcher and Susanne W Fletcher 
& Grant S Fletcher. It is available on AMAZON.com; and on reserve in the libraries, and at 
the McGill University bookstore.  
 
However, students are welcome to read/follow any of the e-books on basic Epidemiology. 
(pls ref to the list included below). It is a good idea to follow one book completely for 
cohesiveness and clarity. Different authors explain concepts differently and it may confuse 
a beginner. Given different learning styles, some other options for books are listed below. 
 

Note: Please sign in with your McGill ID to gain access to the following eBooks from the McGill 
Library WorldCat website. 

1. Designing Clinical Research. Stephen Hulley, Stephen B Cummings, Warren S. Browner, 

Deborah G. Grady, Thomas B. Newman. Lipincott Williams & Wilkins. 5th Edition. 
a. http://mcgill.worldcat.org/oclc/316126074 

 
2. JAMA evidence. User’s guide to medical literature: A manual for evidence based 

clinical practice. Guyatt Gordon, Drummond Rennier, Maureen Meade Deborah Cook. 
McGraw Hill. http://mcgill.worldcat.org/oclc/303617928 

a. This link will log you in to the JAMA website, from there go to “User’s guide” 
 

3. A Pocket Guide to Epidemiology, David G. Kleinbaum, Kevin M. Sullivan, and Nancy 
D. Barker, Springer 2007 http://mcgill.worldcat.org/oclc/186565894 

 
4. Clinical Epidemiology: How to do clinical practice research. Brian Haynes, David Sackett, 

Gordon Guyatt, Peter Tugwell. Lipincott Williams & Wilkins 
a. http://mcgill.worldcat.org/oclc/63177665 
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Assignments and Evaluation 

In accord with McGill University’s Charter of Students’ Rights, students in this course have the 
right to submit in English or in French any written work that is to be graded. The course 
instructors will grade the in-class presentations and quizzes. 

 
An individual take-home ‘midterm’ exam will be provided in the second week of class. Students 
are expected to work through the questions individually and return the ‘midterm’ in the last 
week of class.  

 
In addition, final student group in class presentations are scheduled in the final week of class. 
Students organized in groups will be asked to present either a thorough, in-depth, 
methodological and practical critique of a published article OR a research proposal in progress. 
Presentations should be creative and engaging.  
 
Past presentation styles of critiques or proposals have been varied and very interesting. These 
have included a debate format; a jeopardy style gaming format; a journalistic style investigation; 
an IRB committee format; Who wants to be a millionaire gaming format; inclusion of a puppets or 
simulated patient scenarios in the presentation is encouraged.  
The idea is to make presentations entertaining while being educative and creative.   

 
Students will be evaluated on both their scientific and creative presentation skills. Scientific 
aspects include application of methodology; critique of studies; and originality of integration of 
concepts; creative aspects include incorporation of unique presentation styles; group dynamics 
and depth /breadth of research on the topic. Scores at the group level and at the individual level 
will be generated.  
 
Details will be provided in the first week of class. 

 
Rubric for grading   

Final in-class group presentation  40%  
  

Take-home midterm exam 40% 

In-class participation (interaction, group 
discussions, weekly quizzes) 

10% 

Attendance (all sessions+ in class presentation) 10%  

 
Academic Integrity: 

McGill University values academic integrity.  All students must understand the meaning and 
consequences of cheating, plagiarism and other academic offences under the Code of Student 
Conduct and Disciplinary Procedures (http://www.mcgill.ca/students/srr/honest/). This is 
important because take home midterm exams should reflect your understanding and not 
someone else’s understanding. Attribute the source of literature wherever possible. Software 
may be used to confirm plagiarism. 
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COURSE SCHEDULE 2018 
 

Week1  FOCUS ON BASICS  Readings 
 

4th May      The Basics: The Research Question  
 
Overview: the big picture; Hypotheses; PICO; 
Exposure Disease Association; Use of Statistics 
and the Process of Inference.  
 
Exercises: 
Abstracts- identifying Epi elements 
Introducing Measures 
 

Clinical Epi Chap 1 
 
Suggested articles: 
1.Ioannidis – Why Most 
Published Research Are False 
 
2. Freedman – Lies, Damn 
and Statistics its Limits 
 

6th May Intro to study design hierarchy including 
randomized controlled trials (RCT);  
Confounding; Biases 
Key features of RCT design; 
 
Exercise session:  
Article and Worksheet 
Group presentation and discussion of RCTs; 
CONSORT checklist for reporting of RCTs 
 
Guest Lecture: Dr Jean Bourbeau MD  
Clinical Trials 
 

 
Book Fletcher & Fletcher 
Clinical Epi Chap 9 
 
Suggested article: TBA 
 
 
 

8th May Measures of Frequency  
Measures of Effect  
Measures of Impact 
Exercises in incidence, prevalence, Risk 
Ratios, Odds Ratios, Hazard Ratios 
Hypotheses testing; P-value/confidence 
intervals; Is the association significant? 
Clinical vs. statistical significance of 
Odds/Risks and variable; introduction to 
Univariate/multivariate models. 
 
LAB-IN-CLASS EXERCISES: 1 hour 
 

Book Fletcher & Fletcher 
Clinical Epi Chap 2, 3, 11 
 
Suggested articles: 
1.Explanations of Concepts 
Grimes –  
Odds and Odds  Ratios 
 
2. ACP Primer on associations 
 
3. Stang: Tyranny of Stat 
testing 
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Week2 FOCUS ON BASICS  Assigned Readings 
 

11th May      Prospective cohort studies: comparisons with 
RCTs; confounding, biases; 
Application of STROBE checklist 
 
Exercise session:  
Group presentations and discussion on 
seminal cohort studies; 
 
Guest Lecture 2: Dr George Thanassoulis, MD  
Framingham Cohort 
  

Book Fletcher & Fletcher 
Clinical Epi Chap 4, 5, 7 
 
Reporting/critique Checklists 
STROBE checklist 
 
Articles and Worksheet 
Grime and Schulz  series of 
articles  
 

13th   May Retrospective cohort studies: the essentials;  
Differences between retrospective and 
prospective cohorts, and between retrospective 
and case control studies.  
 
Challenges in observational and 
interventional studies; Bias. 
 
In class LAB exercises: 
Discussion of key elements of cohort study 
designs, based on assigned readings; 
 
 

Book Fletcher & Fletcher 
Article and Worksheet 
Book Fletcher & Fletcher 
Clinical Epi Chap 4, 5, 7 
 
Reporting/critique Checklists 
STROBE checklist 
 
Articles and Worksheet 
Grime and Schulz – 
 

15th May Cross sectional Studies: Diagnostic accuracy 
essentials; Biases in diagnostic studies; 
 
Diagnostics: The process of diagnosis;  
Interpreting diagnostic study in group 
exercises; 
 
In class LAB exercises: Applying  
STARD, and QUADAS checklists to published 
studies. 
 
Guest Lecture 3:  
Dr Jesse Papenburg, MD   
Pediatric Cohort ID  
 
 

Book Fletcher & Fletcher 
Clinical Epi Chap 8 
 
Reporting/critique Checklists 
STARD checklist  
 
Articles to read for critique 
TBA 
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Week 3 FOCUS ON ADVANCED TOPICS Assigned Readings 
 

18th May  HOLIDAY VICTORIA DAY NO CLASS 
 

 

20th May Case Control studies: the essentials; 
presentation and discussion of case control 
studies; 
Bias; Generalizability; Validity;  
 
Introduction to Causality: the causal criteria 
LAB exercises or discussion;  
Application of STROBE checklists. 
 
Guest Lecture 4:  
Bertrand Lebouche, MD 

Book Fletcher & Fletcher 
Clinical Epi Chap 6 
 
Readings (advanced) 
Grimes – Case Control Studies 
 
Schulz – Case Control Studies  
 
 
Articles  
TBA 
 
 
 

22nd May Causality & Bias  
Confounding; Counterfactuals; 
Interaction;  
In class exercises identifying confounding, 
interaction; 
Identifying Causal and Associational 
relationships. 
 

Book Fletcher & Fletcher 
Clinical Epi Chap 10, 12 
 
Advanced Understanding 
Maclure – Causation of Bias 
Bias Types Glossary 
Rothman – Causation 

WEEK 4 STUDENT PRESENTATION WEEK  
25th May  Advanced Topics: Meta-analyses 

Student presentations 
Guest Lecture 5:  Dr Jay Brophy, MD PhD 
Methods, Bias in Observational studies 
 

 

27th May Student presentations 
 

 

29th May  Student presentations  
 

 

 
EVALUATION WEEK (LAST WEEK): 
Last few days of the course are reserved for FINAL Student Presentations 
Students will present their critique in groups of 4-5 depending on the class size.  
One hour is assigned to each group for their presentations. 
Each student is expected to participate actively in their assigned group.  

 
TAKE HOME EXAM is DUE in the LAST WEEK OF CLASS.  
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