Course Title:	Epidemiologic Methods II
Quarter Units:	3
Offered:		Winter quarter 2017
Schedule:		Seminar every Friday from 1:30 to 3:00 pm in Mission Hall Room 1407 
(January 13th – March 17th, 2017). ALL lectures will be posted online.
Course Director: 	Lydia Zablotska, MD, PhD
			Phone: (415) 476-4673		email: Lydia.Zablotska@ucsf.edu
Office Hours: Fridays 3 to 4 pm, MH# 1407 
Course Co-Director:	Cindy Leung, ScD, MPH	email: cindy.leung@ucsf.edu
Office Hours: Fridays 12:30 to 1:30 pm, MH 1407 (please e-mail at least 24 hours ahead to schedule office hours)
Teaching Assistants: Josh Demb			email: Josh.Demb@ucsf.edu
			Ekland Abdiwahab		email: Ekland.Abdiwahab@ucsf.edu
[bookmark: _GoBack]							Office Hours: Tuesdays 2 to 3 pm, MH- 
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Course Description:
Epidemiologic Methods II is part of a new trio of courses taught by the faculty in the Department of Epidemiology & Biostatistics specifically designed to introduce the foundations of epidemiologic methods. This course will extend upon the topics taught in the first Epidemiologic Methods course (Epi 203) by providing an in-depth examination of study designs and confounding and interaction concepts. In addition, this course will examine the links between measurement theory and practice and provide students with a practical knowledge of design and interpretation of measurement instruments.  The main emphasis of this course is on providing students with an understanding of methodological issues as well as practical knowledge of design and conduct of epidemiologic studies and design and interpretation of measurement instruments.  Interested students could complete optional weekly individual assignments aimed at helping them to develop their research proposals. Other advanced epidemiologic methods and concepts, e.g. bias and mediation analyses, will be surveyed in the third course of the epi sequence, Epidemiologic Methods III (Epi 265).

Course Objectives:
The main objective of the course is to enhance a student’s ability to design and conduct unbiased and efficient health research studies.  The specific objectives are to:
· Expand student’s understanding of causal inference, confounding and interaction concepts and the methods of statistical data analysis and interpretation of results from previous Biostat courses. 
· Critically evaluate the utility and appropriateness of data collection methods/instruments for various study designs and diverse populations. 
· Identify and understand the foundations for constructing, validating, and using data collection instruments and methods.
· Create a forum for discussion of methodological and theoretical issues of epidemiologic methodology and to put them into the perspective of the current knowledge of these issues.
Prerequisites: 
Epidemiologic Methods (Epi 203), or equivalent, and Biostatistical Methods for Clinical Research I (Biostat 200), or equivalent experience, are required. Experience with the STATA software program is also required.

Course Format:
The course instructional goals are achieved through: i) weekly lectures (1 hour and 30 minutes, online video) and ii) seminar/ computer laboratory sections (1 hour and 30 minutes, live in-class).  The class will meet every Friday starting January 13th, 2017 in the Mission Hall Room 1407 from 1:30 to 3:00 pm.  While there may be a brief review of topics covered in Epi 203, it will be assumed that the student has a solid foundation in that material.
There will be 9 homeworks: a combination of sets of questions based on seminar readings and problem sets based on actual study datasets.  All homeworks will be due by 1 pm on the day of the class and should be submitted online on the course website.  Answer keys will be posted online following the class.  Five percentage points will be deducted for each missing homework and late submissions will not be accepted. 
There will be a short in-class closed book quiz in lieu of the midterm exam on February 24th.
The final take-home exam, which will include both statistical analysis and a writing assignment, will be distributed on the last day of class, March 17th and will be due on March 24th by 5 pm PT.  Five percent will be deducted from the final grade for each day of late submission.

Course Website:
Course syllabus, readings, and announcements will be posted on the class website https://courses.ucsf.edu/course/view.php?id=3369.

Course Readings:
The required textbooks for this course are: 
1. Rothman K, Greenland S, Lash T(2008), Modern Epidemiology (3rd edition). Philadelphia: Lippincott-Raven.  
· UCSF users can access an electronic version of the book online at the UCSF library through OvidSP
2. Hernán M A, James M. Robins J A (2016), Causal Inference. Draft textbook prepared for Chapman & Hall/CRC.
· PDF of the book could be accessed here: http://www.hsph.harvard.edu/miguel-hernan/causal-inference-book/
In addition, we will be using chapters from the following books (PDF of the chapters will be provided on the course website):
3. Streiner DL, Norman GR and Cairney J (2015), Health Measurement Scales: A practical guide to their development and use. 5th ed. Oxford, U.K.: Oxford University Press.
· Chapter PDFs will be provided on the course website
4. VanderWeele TJ (2015), Explanation in Causal Inference: Methods for Mediation and Interaction.  Oxford, U.K.: Oxford University Press.
· Chapter PDFs will be provided on the course website
For theoretical aspects of epidemiologic research and data analytic methods the following book is listed as a recommended reading for this course: 
Rothman K (2012), Epidemiology: An Introduction (2nd edition).  New York: Oxford University Press.
· This textbook as well #3 and #4 listed above are available in the Course Reserves section of the Mission Bay library. Check availability here: http://ucsfcat.library.ucsf.edu/search/?searchtype=r&searcharg=Epi+207

Grading: 
Student grades will be assigned as follows: 
    40%     8 Homework assignments, each worth 5 %
    20%     Mid-Term Quiz
    40%     Final Exam  
Extra points for an oral presentation of a research-in-progress project:
Students could earn 5% extra points for presenting their research projects to the class (with prior approval from the Course Directors) and highlighting how they dealt (or plan to deal) with the topic that is being discussed in class that week.  Presentations should be no longer than 5 min and students should prepare 2-3 discussion questions for the class. 
Why should you consider doing an oral presentation of the research-in-progress project?
1. You get extra points on your final grade.
2. There is no better way to learn the theoretical material than to work on an actual project.  
3. You will get feedback from the whole class and might even find a collaborator! 
4. Best student presentation wins a prize! At the end of the course we will select the best presentation by popular vote. The winner will receive an excellent book by R. E. Harris, Epidemiology of Chronic Disease: Global Perspectives.



Teaching Philosophy:
We believe that the most important skill for epidemiologists, and for health researchers in general, is critical thinking. Thus, a cornerstone of our teaching philosophy and personal teaching goals is to help students develop their critical thinking skills. During lectures and seminars, we will frequently make examples of epidemiologic studies and pose questions to the students. These are meant to generate an open discussion and to help students master various concepts of critical thinking, including generating hypotheses, thinking of ways to test them, thinking about alternative explanations and, in general, “thinking outside the box”. You will also notice that each lecture contains references to ‘caveats’ and ‘exceptions to the rules’ to showcase the broader picture of the topics we will be examining in class. 
The most important step a teacher can take to help students develop critical thinking skills is to create a positive learning environment by respecting and promoting a diversity of views. Oftentimes, there are no right or wrong answers and each student brings a unique perspective on the topic. In recognition of the diversity of backgrounds and learning goals of the student body, we will aim to provide guidance in various course materials to those students who want to explore additional topics not covered in the class. These materials will be marked by a sign “for intellectually curious”. Please don’t hesitate to ask for more suggestions to guide your in-depth exploration of certain topics!
Aside from our efforts to respect intellectual diversity and foster independent critical thinking skills, we also believe that the teaching team should set specific and clear standards from the very first day of the class and adhere to them throughout the remainder of the quarter. We accomplish the enforcement of fair but strict standards by providing a detailed and clearly stated syllabus. 
Attendance of the weekly small group sessions is not required but highly recommended. We believe that part of the learning experience involves interaction with other students and with the teaching team. 
One of the reasons for setting high standards for students is to get students to rise to their potential. Along with setting standards for students, we believe fostering superior learning requires exacting standards from the teacher and teaching assistants as well. A good example of how we set such standards is found in the homework assignments. Each homework clearly explains what students are expected to accomplish. You could expect from us a timely feedback on each homework. If you have more questions, we have independent office hours and invite you to come talk to us.
Syllabus for Epi 207 Epidemiologic Methods II
What is the best way to learn in this class? We suggest starting with doing the required and recommended textbook readings and reviewing lectures slides. Listen to the lecture recording and write down any remaining questions to ask in class during the seminar. After completing your work on slides and readings, proceed to your homework. Forming a study group and discussing questions from the homeworks could be a great learning experience. You will see that your fellow students might have opinions about the same topic which are very different from your own. While we encourage students to work in groups on homework questions, students should write down their homework answers independently. Any remaining questions from the lectures and homeworks will be discussed in class during the seminar. A lively debate is what we aim for during the seminars! Last but not least, volunteer to make a short presentation about your research project-in-progress during the week when we are covering topics of interest to you. There is no better way to learn than by doing it and, as a bonus, you will get feedback from the whole class. 
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	Week
	Date
	Lectures
	Lecturer
	Required readings
· Rothman, Greenland and Lash 2008 (RGL2008) 
· Hernan and Robbins (H&R2015) 
· Streiner, Norman and Cairney 2015 (SNC2015)
· VanderWeele 2015 (VW2015)
	Recommended readings
· Rothman 2012 (R2012)
	Discussion section readings and homework assignments

	1.
	01/13/17
	Introduction: Causal theories and interrelationships between measures of disease occurrence
Theories of causal inference
Causal models and heuristics
Counterfactual effect measures
	Zablotska
	RGL2008 Chs 2, 4 and 12
	R2012 Chs 1-3



	Intro to CAP dataset. 
· Fradet et al. 2009

	2.
	01/20/17
	Directed Acylic Graphs (DAGs) and causal structures of different types of biases
Causal DAGs
DAGs and confounding 
D-separation rules
Use of DAGs to design a study and to plan statistical data analysis
DAGs and selection bias
	Leung
	RGL2008 Ch 12

H&R2015 Ch 6 
	H&R2015 Chs 7-9
Weng and Hertz-Picciotto 2009

	Due: Homework #1 on Causal Inference.


	3.
	01/27/17
	Observational study designs I:
Classifications of observational study designs
Field methods for observational study designs
Introduction to instrumentation and data collection methods
Design features of cohort studies
	Zablotska
	SNC2015 Chs 6 and 13

RGL2008 Chs 6, 7 and 24
	H&R2015 Ch 3
	Due: Homework #2 on DAGs.


	4.
	02/03/17
	Observational study designs II:
Design features of case-control studies
Special types of case-control studies
	Zablotska
	RGL2008 Ch 8 (pp 111-124)
	H&R2015 Ch 3
	Due: Computer homework #3 based on the CAP dataset

	5.
	02/10/17
	Observational study designs III:
Less commonly used observational study designs
Ecological and cross-sectional studies, surveys
Case-only, case-crossover, case-time-control
Special-exposure cohorts
	Zablotska
	RGL2008 
Ch 8 (pp125-127),
Ch 22 (pp 472-476),
Ch 25
Ch 28 (pp573-575)
Ch 30 (pp 605-606)
	
	Due: Homework #4 on observational study designs 

	6.
	02/17/17
	Measurement theory and practice I:
Overview of measurement theories: Classical Test Theory (CTT) and Generalizability Theory
Quantitative approaches to validity 
Reliability in quantitative measurement 
	Zablotska
	SNC2015 Ch 8-10


	RGL2008 Ch 9-10

	Due: Homework #5 for less commonly used study designs.

	7.
	02/24/17
	Measurement theory and practice II:
Principles of instrument development
Methods of test development I: Factor Analysis – more on this/ Principal Component Analysis; Item Analysis; Item Response Theory
Methods of test development II: Instrument design, construction 

In-Class Closed-Book Quiz
	Zablotska
	SNC2015 Ch 3-5, 7, 12, 14


	RGL2008 Ch 9-10
Keszei-Novak-Streiner scales intro
	Due: Homework #6 on measurement theory


	8.
	03/03/17
	Confounding 
Expanded definition of confounding                                                                                                
Methods of statistical adjustment for known and measured confounding

	Zablotska
	RGL2008
Ch 9 (pp 129-134)
Ch 12
Ch 15
	R2012 Ch 10
H&R2015 Ch 7
Kurth et al 2005
	Due: Computer homework #7 with calculatations of coefficient alpha, intra-class correlation & Cohen’s Kappa.
Due: Homework #7 on Computer homework #8 on Factor and Principle Component analysis.


	9.
	03/10/17
	Interaction and effect-measure modification I:
Biological vs. statistical interaction
Causal theories and effect-measure modification
	Leung
	RGL2008 Chs 5 and 16
	R2012 Ch 11
H&R2015 Chs 4-5
	Due: Homework #8 on confounding

	10.
	03/17/17
	Interaction and effect-measure modification II:
Assessment of multiplicative and additive interaction for various types of data
Presentation of results of studies with interaction
	Leung
	VanderWeele 2015 Chs 9-10
	
	Due: Homework #9 on interaction





