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Course Description:

Epidemiologic Methods II is a course taught by the faculty in the Department of Epidemiology and Biostatistics specifically designed to extend upon the topics taught in the first Epidemiology methods course (Epi 203), and to supplement material taught in Biostatistical Methods for Clinical Research I (Biostat 200) and II (Biostat 208), and Clinical Epidemiology (Epi 204).  Topics will include: the inter-relationships between various measures of disease occurrence and association; concepts of attributable risk; interactions; practical and theoretical considerations of the most common study designs in observational research; methods of reducing confounding, including matching, instrumental variables and propensity scores.  More advanced analytic techniques specific to epidemiologic research will include regression model building and diagnostics.  There is also in-depth instruction in quantitative bias analysis for misclassification, selection bias, and unmeasured confounding.  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 epidemiological studies.
Course Objectives:

The main objective of the course is to enhance a student’s ability to design and conduct unbiased and efficient research.  The goals are to:

· Introduce students to advanced-level epidemiologic methods that were not covered in previous Epi and Biostat courses.

· Expand student’s understanding of the methods of statistical data analysis and interpretation of results from previous Biostat courses. 
· Synthesize understanding in selected topics of advanced epidemiological 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.
Specific objectives will include: 

· Understand different measures of disease occurrence and effect, and how these are interrelated; 

· Calculate and distinguish among the different measures of attributable risk for assessing the public health implications of associations;

· Understand interactions and differences between biological and statistical interaction, and the latter’s dependence on what scale is used for measurement (additive versus multiplicative);

· Obtain an in depth understanding of the primary study designs for epidemiologic research, and the methodological links among them (e.g., between cohort and case-control studies);

· Learn key methods for controlling for potential confounding, including matching, and using instrumental variables and propensity scores;

· Undertake analyses of data using an epidemiologic approach that complements methods provided in Biostatistics courses.  This includes regression techniques and selection of potential confounders;

· Undertake bias analyses to assess potential threats to study validity, incorporating quantitative analysis tools.  

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 1) weekly lectures (1 hour and 45 minutes) and seminar / computer laboratory sections (1 hour).  The class will meet every Friday starting January 10th, 2014 in China Basin Room 6704 from 1:30 to 4:30 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: 5 sets of questions based on seminar readings and 4 problem sets based on actual study datasets.  We will be using STATA software in computer labs, but students may choose any available statistical software.  All homeworks will be due on the day of the class and should be emailed to Cecily Miller before 1 pm of the day of the class.  Answer keys will be posted online following the class.  Five points will be deducted for each missing homework and late submissions will not be accepted.

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 14th, 2014 and will be due on March 21st, 2014 by 5 pm PST.  Five points will be deducted for each day of late submission.
Course website

Course syllabus, readings, and announcements will be posted on the class website.

Readings:

The required text for this course is: 


Rothman K, Greenland S, Lash T(2008), Modern Epidemiology (3rd edition). Philadelphia: Lippincott-Raven.  
(UCSF users can access an electronic version of the book at UCSF library through OvidSP)


For theoretical aspects of epidemiological research and data analytic methods the following books are also recommended for reading and have been placed on reserve at the UCSF Library: 
1. Rothman K (2012), Epidemiology: An Introduction (2nd edition).  New York: Oxford University Press.

2. Hosmer DW and Lemeshow S (2000), Applied Logistic Regression (2nd edition). New York: John Wiley & Sons.  
3. Oakes JM and Kaufman JS (2006), Methods in Social Epidemiology.  New York: John Wiley & Sons, Inc.
Grading:

 
Student grades will be assigned as follows: 

45%
9 Homeworks 
25%
Class Participation (seminar discussion sessions and computer labs)
30%
Final Exam 
Please note that up to 2 absences with prior excuse from the Course Director are allowed.   

	Week
	Date
	Lectures
	Lecturer
	Required readings
Rothman et al. 2008 
	Recommended additional readings 
	Discussion section readings and homework assignments

	1.
	01/10/14
	Introduction: Causal theories and interrelationships between measures of disease occurrence

Theories of causal inference

Causal diagrams and other models for evaluation of causation

Counterfactual effect measures: rate ratios, risk ratios and odds ratios, measures of attributable risk, effect measures vs. measures of association
	Zablotska
	Ch 2
Ch 4
Ch 12
	Rothman 2012 (R2012) Ch 1-3;

Hernan and Robins, Part 1

	W#1 In-class exercise on DAGs based on
· Clays et al. 2013

· Ferry et al. 2013

· Gage et al. 2013



	2.
	01/17/14
	Cohort and case-control studies

Design features of cohort and case-control studies

Field methods for observational study designs
	Zablotska
	Ch 7 (pp 100-108), 

Ch 8 (pp 111-124), 

Ch 24
	
	W#2 HW
Computer homework based on the CAP dataset 
· Fradet et al. 2009


	3.
	01/24/14
	Less commonly used observational study designs

Ecological and cross-sectional studies, surveys

Case-only, case-crossover, case-time-control

Special-exposure cohorts
	Witte
	Ch 7 (pp 109-110), 

Ch 8 (pp125-127),

Ch 22 (pp 472-476),

Ch 25
Ch 28 (pp573-575)
Ch 30 (pp 605-606)

	
	W#3 HW Seminar questions for

· Dufault and Klar 2011

· Gillespie et al. 2012

· Stang and Jockel 2004


	4.
	01/31/14
	Effects of measurement errors 

Exposure and disease misclassification

Measurements and measurement errors

Design features affecting precision of results, including effects of multiple comparisons

	Witte
	Ch 9 (pp 134-147), Ch 13
	R2012 Ch 8
	W#4 HW

Misclassification exercise

	5.
	02/07/14
	Methods to improve study accuracy and precision of estimates

Validity and precision

Methods of sampling and estimation of sample size

Design features affecting precision of results, including matching and restriction
	Mefford
	Ch 10-11, 


	
	W#5 HW Seminar questions for

· Bacchetti et al. 2005

· Ioannidis 2005

· Witte et al. 2000

	6.
	02/14/14
	Confounding 

Measured and unmeasured confounding

Matching and analysis of matched data 

Instrumental variables and propensity scores
	Zablotska
	Ch 9 (pp 129-134)

Ch 12

Ch 15
	R2012 Ch 10
	W#6 HW  Seminar questions for

· Hernan et al. 2002

· Hernan and Robins 2006

· Kurth et al. 2005
· Howards et al. 2012

	7.
	02/21/14
	Interaction and effect-measure modification

Biological vs. statistical

Multiplicative and additive

Evaluation of interaction, presentation of results
	Zablotska
	Ch 5
Ch 16
	R2012 Ch 11
	W#7 HW Seminar questions for

· Knol et al. 2007

	8.
	02/28/14
	Regression models and regression modeling

Continuous and polytomous exposures and outcomes 

Poisson regression: individual and grouped

GEE

Non-parametric models
	Leung
	Ch 17,

Chs 20-21
	R2012 Ch 12

Hosmer and Lemeshow 2000
	W#8 HW

Computer homework based on the CAP dataset

	9.
	03/07/14
	Bias and sensitivity analysis

Selection bias and information bias 

Multiple biases and probabilistic bias analysis

Sensitivity and influence analyses
Bayesian analysis

Guest: M. Glymour
	Zablotska
	Chs 18-19
	R2012 Ch 7 ;

Oakes and Kaufman 2006, Ch 16 (Glymour)

Hernan and Cole 2009
Fleischer and Diez Roux 2007
	W#9 HW Seminar questions for

· Bodnar et al. 2010
· Hernan et al. 2001

· Schisterman et al. 2009
· Shrier and Platt 2008


	10.
	03/14/14
	Critical review of epi studies and presentation of study findings:

Public health implications of epi research findings 

Synthesis of findings across studies (pooled and meta-analyses)

Generalizability of findings

Publication bias
Guest: E. Poirot
	Zablotska
	Ch 33
	
	W#10 HW Seminar questions for 

· Cochrane meta-analysis of vitamin A supplementation in children

· Bax et al. 2008
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