Epi265: Research Methods in Chronic Disease Epidemiology  - Spring 2016
2 Units
[bookmark: _GoBack]Course Outline
Instructors:
Maria Glymour 
Associate Professor

Contact: 
mglymour@epi.ucsf.edu
office hours: http://mglymour.youcanbook.me/

Hours:
Mondays 10:30-12:20 

Audience:
Graduate students, including professional students pursuing research activities, interested in quantitative epidemiologic studies of the determinants and consequences of chronic diseases, including dementia, stroke, cardiometabolic, and musculoskeletal disease.   .

This course assumes a basic foundation in epidemiology and quantitative research methods. Concurrent enrollment or previous completion of a regression course is strongly recommended. 

Summary:
This course will focus on clearly articulating and testing research hypotheses related to the determinants and consequences of chronic conditions.   Most examples will be drawn from literature on social and lifecourse determinants of dementia, stroke, and cardiometabolic disease. 

Learning objectives:
At the conclusion of the class, students should be able to:
1. Articulate specific, testable hypotheses regarding determinants of chronic disease and how chronic diseases influence functional outcomes 
2. Propose alternative study designs (e.g., case-control, cohort, quasi-experimental, or randomized trial) to test such hypotheses
3. Articulate advantages and disadvantages of alternative designs, considering the research question, exposure, and outcome under consideration. 
4. Select appropriate statistical approaches for data analysis, including methods for multilevel data and hypotheses. 
5. Describe and estimate the magnitude of potential sources of bias in observational, quasi-experimental, or randomized studies, including confounding, selection bias, and missing data.
6. Review applied quantitative article in chronic disease epidemiology and summarize research question, and pros and cons of: the data set, study design, measurement approach, and analytic approach for the specific research question. 
7. Integrate these ideas when considering the literature in a particular area, for example considering publication bias, and whether all the studies in a field have the same sources of bias.

Student commitment:
The course will involve two hours of class time per week, with accompanying reading, peer-review comments, take-home quizzes, and a final project. 
Grades for the class will be based on the following:
· Seven reading responses. Responses are due each Sunday the evening (8pm) before class, but you may skip 1 week.  Please post your responses on the class website.  Please let me know in advance the week you are skipping.  (25% of the grade).
· Three take-home quizzes (10% of the grade each)
· Final research project write-up (30%) 
· Feedback to other students, in class or on the forum (15% of the grade)


Most days, there will be an in-class quiz.  This quiz is not graded, but you are asked to turn it in at the end of class. 

Reading response topics are listed below and should be posted on the class website for everyone to review. You are welcome and encouraged to discuss these with classmates (or anyone who will listen).  Part of the class grade depends on commenting on one another’s reading responses.  Obviously, be nice.

You should always be prepared to discuss your response in class.

A note about the quizzes:  They are intended to be completed in 45 minutes.  These will be take-home rather than in class, and you may use any materials you wish (it is open-book).   I ask you to commit to completing the quiz in 45 minutes.   Please use a timer and stop 45 minutes after you have started.  


Final research project write-up:
Read recent issues of a journal in your field (e.g., Am J Epi; Epidemiology; Neurology; Pediatrics).  Choose an article that addresses a research topic of interest to you using an observational study design. Summarize the study design, sampling, and analytic plan used in the paper. Draw a DAG corresponding with the author’s implicit or explicit causal hypotheses and specify which part of the DAG they are testing in this article. Review their handling of statistical conclusion validity, internal validity and external validity. Describe what you consider the greatest weaknesses of the paper.   (This should be ~2000 words). 

Write the methods section for an alternative study that would address the same research topic with either a stronger design or a design that addressed the most important limitations of the initial study. This should be ~1500-2000 words. 


Readings are posted on the website.  In some cases, there are better readings in a textbook but I have not posted them. I recommend the following five optional textbooks:

On Causality:
1. Cook T, Campbell D, Shadish W. Experimental and quasi-experimental designs for generalized causal inference: Houghton Mifflin; 2002. 
2. Hernán M A, James M. Robins J A (2015), Causal Inference. Draft textbook prepared for Chapman & Hall/CRC.  http://www.hsph.harvard.edu/miguel-hernan/causal-inference-book/
On Mixed Models:
3. Singer JD and Willett JB. Applied longitudinal data analysis. 2003.  Oxford University Press. 

Some on causality, mostly alternative research designs and analysis:
4. Angrist and Pischke Mostly Harmless Econometrics; 2009 Princeton University Press.

Go-to resource for how epidemiologists think about problems.
5. Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. 3rd ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2008 
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	Session/Lecture Title
	Session/Lecture Content
	Date
	Reading Response Topic

	Class 1. Causal inference in the context of observational data

	· Shadish Cook and Campbell Validity Approaches
· Linking with DAGs, Doll and Hill
· When do we do well?
	March 28
	N/A

	Class 2 Clustered Data: Place level clustering
	· Neighborhood Effects


	April 4
	1. Find any article using clustered data and describe: the unit of clustering; the hypothesized effects and the level at which the exposure is measured (is it a characteristic of the cluster or the observation within the cluster); and the statistical model used to estimate the effect.  Describe whether there are any other statistical models that might be appropriate and whether they would be preferable (e.g., GEE vs mixed).

	Class 3 Longitudinal study designs: data sources

	· Alternative approaches
· Tradeoffs in sample size, representativeness, and measures
· Goal is to see multiple approaches, readings focus on applied examples
Take Home Quiz 1

	April 11
	2. Choose at least 3 distinct data sources (e.g., ARIC, HRS, death certificate data, NHS, etc), and give an example of a research question (e.g., a hypothesis about the effect of a specific exposure on a specific outcome) you consider the study exceptionally strong to address.   For each, provide an example of a research question you consider the design very weak to address.  Explain why the data source is strong or weak for each question.  Do not just discuss the questions addressed in the readings, think of new questions, preferably things you might be interested in.  This is not supposed to be a commentary related to the substantive questions in the readings: the goal is to focus on the pros and cons of various data sources. For hypotheses each study would not be well equipped to address, if possible describe another study that could address the hypothesis.

	Class 4 Clustered Data: Person level clustering
	· Repeated Measures
· Growth curves

	April 18
	No Reading Response Assignment: Prepare for Miguel Hernan’s lecture in the afternoon. 

	Class 5: Lifecourse in longitudinal data analysis

	· Matching the analysis to the theoretically relevant causal question
· Specify the research question and the exposure of interest (cumulative, point exposure, direct effect, indirect effect, subgroup effects)
· Is time to event the right framework?
· Age, period, cohort effects
	April 25
	3. For a specific exposure-outcome combination of interest to you, specify which lifecourse model is likely most appropriate and why you think this is the case. Describe the regression models you could use to test your hypothesis. Are there any possible data sets in which this test could be conducted, and if so, what concerns would you have about interpreting your proposed test of the lifecourse model?

	
Class 6.  Nontraditional methods

	· Basics of IVs 
· Links with RCTs
· Links with DID, equivalence of fuzzy regression discontinuity
· Assumptions for interpretation
· Non-adherence in RCTs
· ITT vs IV estimates 
Take Home Quiz 2
	May 2
	4. When is a quasi- or natural-experiment more appropriate than a randomized experiment?  When is a quasi- or natural-experiment more informative than a conventional observational study?  Give an example of a substantive question and a stakeholder (e.g., policymaker, patient, clinician) who would be more interested in an ITT effect estimate vs an IV effect estimate.  Discuss how each (ITT and IV) correspond to effect estimates from conventional studies.


	Class 7 Selection Bias
	· 
	May 9 (with ER Mayeda)
	5. TBD

	Class 8 Evaluating Uncertainty 

	· CIs vs p-values
· Bootstrapping
· Comparing subgroup effects
· 
	May 16
	6. Specify a hypothesis regarding a particular exposure and outcome and a binary effect modifier including specific measures of association (specify the magnitudes of that association you anticipate: I suggest making everything cross-sectional). Using the software of your choice, generate a population with 1000 people under a causal structure consistent with this hypothesis. Draw a simple random sample 100 individuals from this population and estimate the population average exposure-outcome association and the association stratified by your modifier of interest within this subset.  Repeat this 10 times and write the parameter estimates and CI each time. 
Repeat the data set construction, setting the causal effect to the null.  Again repeat this 10 times and write the parameter estimate and CI each time (if you figure out how to automate it, run it 1000 times and post the histogram of the parameter estimates and p-values).

	Class 9 Power
	· Power calculations
· Publication bias 
Take Home Quiz 3

	May 23
	7. Use your code from last week and also a canned software command to estimate statistical power to detect the difference in means under the settings below:
*n=100, , SD=1, =.05
*n=100, , SD=2, =.05
n=500, , SD=1, =.05

For each of the 3 settings above, what is the power to detect whether the ratio of the means=1? 


	Class 10 Sampling

	· SRS
· Complex: clustering and stratification
· Systematic
· Capture Recapture
· (RDS and time location sampling)

	May 30
When shall we do this?
	8. For any chronic condition (stroke, heart disease, breast cancer, hypertension, etc), choose a national data set and a geographically localized data set and describe the sampling approach used in each.  Explain the motivations for the particular sampling approach used in the study design.  Explain how this sampling affects the analysis and interpretation of results.





