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This course will provide an introduction to the principles and methods of epidemiology as a research science.
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Course Overview:

This course will cover the principles of epidemiologic study design including case-control, cohort and clinical trials. Calculation of measures of association will be discussed. The topics of screening for disease and statistical significance will be covered. Issues such as bias, confounding and establishing causal association will be covered.

Course Objectives:

To prepare students to read and interpret epidemiologic studies in the literature. To prepare students to begin the design and conduct of their own research.

Teaching Methods:

Lecture and in-class workshops

Evaluation Method(s):

Midterm exam, final exam and class presentation

COURSE REQUIREMENTS

TEXTBOOK

1. Leon Gordis - Epidemiology 2nd Edition; (W.B. Saunders; 2000)
2. Morton, Hebel and McCarter - A Study Guide to Epidemiology and Biostatistics ( Aspen Pub.; 2001)

These books will be available in the Penn bookstore. Weekly reading assignments will be given in the Gordis text and problem sets will be assigned from the Morton Study Guide.

PROBLEM SETS


There will be a problem set assigned most of the weeks which will be due at the beginning of class the following week. The exercises will be reviewed in class and are meant to illuminate the concepts covered in the class and in the readings. They will count for 5% of the final grade.

MIDTERM AND FINAL EXAM


There will be a midterm exam in class on February 28th which will count for 30% of the final grade. The final exam will count for 30% and will be given in class on April 25th.

GROUP PROJECT


There will be group projects assigned to be prepared for oral presentation on April 18th. The project will be described in detail later in the semester. It will count for 30% of your final grade for the class.

CLASS PARTICIPATION


Class attendance and participation will count for the remaining 5% of your grade for the course. You are expected to come to class with the assigned readings and the problem sets completed.

FURTHER READINGS IN EPIDEMIOLOGY


This course can only give an introduction to the field of epidemiology. To those with more extensive interest, the following books are recommended:

1. McMahon B, Trichopoulos D. Epidemiology: Principles and Methods.
(Boston: Little, Brown, 1996)

This is a major textbook in the field, is clearly written and has a superb bibliography for epidemiologic studies.

2. Morris, JN. Uses of Epidemiology.
(Churchill Livingstone, 1975)

This is less textbook-like and has some more illustrations of the ways epidemiology can be used to understand disease and improve health.

3. Hulley S, Cummings SR. Designing Clinical Research. 

(Williams & Wilkins, 1988)

 Weekly Topical Outline: 

WEEK
DATE




TOPIC


      
WK 1:

1/9

OUTLINE OF COURSE REQUIREMENTS
   





INTRODUCTION TO EPIDEMIOLOGY

Overview of observational and experimental study designs. Exercise on reading and evaluation data from a table.

WK 2: 
1/16

MARTIN LUTHER KING DAY - OBSERVED 
WK 3: 
1/23

RATES: INCIDENCE AND PREVALENCE

Discussion of incidence and prevalence rates, how to calculate them and what they are used for in epidemiologic research.

In class exercise on incidence and prevalence.
WK 4: 
1/30

RATES (CONTINUED)

Lecture on aggregate rates versus age-specific rates and how to adjust rates for the effects of age in the population under study (age-adjustment, both direct and indirect methods).

WK 5: 
2/6

STUDY DESIGN AND MEASURES OF RISK     





PART I - CASE CONTROL STUDIES

Lecture on case-control design and why this is a natural choice for health care practitioners. Pros and cons of case-control design. Calculation of Odds Ratio.

WK 6: 
2/13

 STUDY DESIGN AND MEASURES OF RISK     





PART II - PROSPECTIVE STUDIES

Lecture on prospective and historical cohort studies. Pros and cons of this study design and how to calculate Relative Risk.
WK 7:

2/20

STUDY DESIGN AND MEASURES OF RISK
   





PART III - RANDOMIZED CLINICAL TRIALS 

Lecture on randomized clinical trials, when and why they are useful, pros and cons of this design compared to observational study design. 

In class exercise on study design.
WK 8: 
2/27

MIDTERM EXAM





ASSIGN FINAL PROJECTS
WK 9: 
3/6

SPRING BREAK - NO CLASS 
WK 10:
3/13

SCREENING





  





SENSITIVITY AND SPECIFICITY

Lecture on screening for disease. Calculation of sensitivity, specificity and positive and negative predictive values from a screening test.

In class exercise on screening for disease.
WK 11: 
3/20

MEET IN GROUPS TO PREPARE FINAL PROJECTS
WK 12: 
3/27

STATISTICAL SIGNIFICANCE

Lecture on statistical significance, interpretation of p-value and 95% confidence intervals. 

In class exercise on statistical significance.

  

WK 13: 
4/3

ASSOCIATION AND CAUSATION

Lecture on association and causation, rules for establishing a causal relationship. 
WK 14:
4/10

CONFOUNDING AND INTERACTION
 Lecture on methods for controlling for confounding and bias in design and analysis
  
WK 15: 
4/17

CLASS PRESENTATION

In class presentation on selected research topic simulating a grant proposal with study design, subject recruitment and analysis described.

WK 16:
4/24

FINAL EXAM
