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EPI 845/CPH 628: Principles of Epidemiologic Research  
Spring 2015 

4 credits 
 

COURSE SYLLABUS 
 
Course Description: EPI 845/CPH 628 is a comprehensive course in the concepts and methods of 
epidemiologic research. The course is theoretical and practical, with emphasis on primary and 
secondary research design, random and systematic error, impact of complex sampling on statistical 
analyses, and hands-on SAS categorical analysis, logistic regression and survival analysis.    
  
Prerequisites: BIOS 806/CPH 506 or equivalent introductory biostatistics course; EPI 821/CPH 621 
or equivalent introductory epidemiology course; BIOS 810/CPH 651 or equivalent introductory SAS 
programming course is strongly recommended.  
 
Instructor:    Lorena Baccaglini, DDS, MS, PhD       
    Associate Professor  

Department of Epidemiology   
College of Public Health 
Office: MCPH 3030 

   Phone: (402) 552-6634 
Email: lorena.baccaglini@unmc.edu 

 
Class time     
and location:   MCPH #2001 Wednesdays 1:30 PM – 5:00 PM 
    (Note: a portion of some lectures will be in the computer lab MCPH #2007)  
 
Office Hours:   By appointment 
  

ADA Policy 
 

Students with disabilities who are in need of accommodations should contact the Student Disability 
Services office (see below). In order to be eligible for accommodations, the student is responsible for 
registering with this office and providing documentation of disability. The student must register and 
provide documentation well in advance of the semester for which the accommodation is needed (6 
weeks is suggested). Once the request has been approved, an individualized accommodation plan will 
be formulated, and an official “Letter of Disability Accommodation” will be issued to the student. 
Instructors will not provide classroom accommodations without prior approval. 
 
Student Disability Services      Contact: Kelly Swoboda, LMHP    Phone: 402-559-5962 
Location: Bennett Hall 6001      Campus ZIP 4255               E-mail: kelly.swoboda@unmc.edu 
 
Course Format:    The class will meet once a week for approximately 3 hours and 30 minutes. 

Approximately 50% of the course will be devoted to lectures, and 50% will be 
devoted to discussions of practice questions, homework assignments and hands-
on SAS analyses in the computer lab. 

  

mailto:leslie.elliott@unmc.edu
mailto:kelly.swoboda@unmc.edu
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Requirements:   A midterm exam, a final exam, an oral presentation, 4-5 quizzes (in class, open-
book) and 4 homework assignments are due throughout the term.  

    Midterm exam: This exam is take home and will cover any materials assigned 
or discussed orally or in writing during lectures 1-8. 

    Final exam: This in-class exam is cumulative and open book. The exam will 
cover any materials assigned or discussed orally or in writing during the course. 

    Quizzes: Students must complete the quizzes independently, unless otherwise 
stated by the instructor. The first entrance quiz consists of 30-40 multiple choice 
questions and does not count toward the overall grade. The remaining in-class 
quizzes will consist of a few questions using various formats (multiple choice, 
short essay, calculations, etc.). Quizzes are open book and graded pass/fail. 
Students answering correctly at least half of the questions or at least as many 
questions as 1/2 of the students will receive a pass (100%) for that quiz.  At the 
end of the course, the quiz with the lowest grade for a student will be 
automatically discarded.  Except for the entrance quiz, quizzes are due at the end 
of class.  

    Oral presentations: Students will be divided into teams and they will prepare 
an oral presentation on an epidemiology methods topic of their choice. The topic 
cannot cover material identical to what is already covered in this or other 
classes. Grades will be based on participation, timeliness, originality, clarity and 
quality of work. PowerPoint slides of the presentation are due one week before 
the presentation. 

    Homework assignments: These exercises will be distributed approximately one 
week before they are due. Students are encouraged to discuss homework 
assignments in teams. However, students should write and turn in each 
assignment independently. Homework assignments are due at the end of class on 
designated days. Late or corrected submissions will not be accepted.  

    Missed, rescheduled or late work: Exam dates and assignment due dates will 
not be changed because of exams or assignments in other courses or because of 
conflicting vacation travel plans. Except for personal medical emergencies, late 
work will not be accepted.  

   
Course Website:   http://my8.unmc.edu (use your Outlook user name and password to access) 
  
Course Text:      The following are recommended textbooks for this course: 
 
   Epidemiologic design & analysis: 

• Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. Third 
edition. Philadelphia, PA: Lippincott Williams & Wilkins, 2008 (ISBN-
13: 978-0-7817-5564-1, ISBN-10: 0-7817-5564-6). Complimentary e-
book available at http://www.unmc.edu/library/ 

• Woodward M. Epidemiology: Study Design and Data Analysis, Third 
Edition (Texts in Statistical Science Series). Boca Raton, FL: Chapman 
& Hall/CRC, 2005 (ISBN 978-1-439839-706; e-ISBN: 978-1-439839-
713) 

• Szklo M, Nieto FJ. Epidemiology Beyond the basics. Third Edition. 
Burlington, MA: Jones & Bartlett Learning, 2014 (ISBN 978-1-4496-
0469-1 1-4496-0469-2)  
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SAS analyses:     
• Koch GG, Davis CS, Stokes ME. Categorical Data Analysis Using SAS. 

Third Edition. Cary, NC: SAS Institute Inc., 2012 (ISBN 978-1-60764-
664-8; e-ISBN 978-1-61290-090-2). 

• Kleinbaum DG, Klein M. Logistic Regression: A Self-Learning Text 
(Statistics for Biology and Health). Third edition. New York, NY: 
Springer, 2010 (ISBN 978-1-4419-1741-6; e-ISBN 978-1-4419-1742-3). 

 
     Additional readings will be distributed in class or posted on the website. 
    
Grading:   Specific additional information about the grading criteria for each component 

will be distributed with the assignment.  The relative weight of each course 
component is as follows: 

 
  20% Midterm Exam  
  20% Final Exam 
  20% Quizzes  
  20% Homework assignments 
  20%  Oral presentation 

  
The grading scale will be:  

  Grade Point:  4.00   4.00   3.67   3.33   3.00   2.67  
  Final Percentage: 100-98   97-93   92-90   89-88   87-83   82-80 
  Grade:   A+   A   A-   B+   B   B- 
   
  Grade Point:  2.33   2.00   1.67   1.33   1.00   0.67   0.00 
  Final Percentage: 79-78   77-73   72-70   69-68   67-63   62-60   <60 
  Grade:   C+   C   C-   D+   D   D-   F  

 
Competencies: Upon completion of this course, students will be able to: 

• Develop comprehensive knowledge of epidemiologic concepts 
• Critically evaluate scientific literature using epidemiologic principles and 

methods 
• Conceptualize epidemiologic research questions and hypotheses. 
• Identify and discuss advantages and limitations of epidemiologic study 

designs, including practical aspects of their use and trade-offs in particular 
studies 

• Recognize potential sources of bias in estimating population parameters, and 
implement strategies to control biases and reduce random error 

• Critically evaluate reports of epidemiologic studies 
• Select and apply appropriate statistical approaches to analyze epidemiologic 

data 
• Use the results of epidemiologic data analyses to make causal inferences 
• Communicate epidemiologic concepts and findings orally and in writing in 

accordance with professional standards 
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Academic integrity and professional conduct: 
The University of Nebraska Medical Center has established a policy on academic integrity and 
professional conduct. This policy may be found in the UNMC Student Handbook. All graduate 
students are expected to adhere scrupulously to this policy. Cheating, academic misconduct, 
fabrication, and plagiarism are viewed as serious matters and will lead to disciplinary action as 
described in the UNMC Student Handbook under Procedural Rules Relating to Student Discipline. 
Additional materials related to Responsible Conduct in Research can be found in the UNMC Student 
Handbook. 
 
Selected sections from the UNMC Student Handbook include: 

Cheating:  A general definition of cheating is the use or attempted use of unauthorized materials or 
information for an academic exercise.  Examples of cheating include: 

1. Using unauthorized materials such as books, notes, calculators or other aids during an 
examination or other academic exercises; 

2. Receiving unauthorized assistance from another person during an exam or exercise such as 
copying answers, receiving answer signals, conversation or having another person take an 
examination for you; 

3. Providing assistance to another person during an exam or exercise, such as allowing your 
answers to be copied, signaling answers or taking an exam for someone else; 

4. Obtaining answers and/or other information without authorization from someone who has 
previously taken an examination; 

5. Including all or a portion of previous work for another assignment without authorization 

Academic misconduct:  Academic misconduct is defined as the falsification of official documents 
and/or obtaining records, examinations or documents without authorization.  Several examples of 
academic misconduct are: 

1. The unauthorized acquisition of all or part of an unadministered test; 
2. Selling or otherwise distributing all of part of an unadministered test; 
3. Changing an answer or grade on an examination without authorization; 
4. Falsification of information on an official university document such as a grade report, 

transcript, an instructor’s grade book or evaluation file or being an accessory to an act of 
such falsification; 

5. Forging the signature of an authorizing official on documents such as letters of permission, 
petitions, drop/add, transcripts, and/or other official documents; 

6. Unauthorized entry into a building, office, file or computer data base to view, alter or 
acquire documents. 

Plagiarism:  Plagiarism is the appropriation of another person’s ideas, processes, results, or words 
without giving appropriate credit, i.e. an appropriate attribution or citation.  Some examples are: 

1. In the methods section of a thesis, a graduate student describes a procedure used in research 
for the thesis.  The procedure was developed by a fellow graduate student in the laboratory 
of their major professor; however, neither the student who developed this procedure nor the 
major professor was given credit in the thesis.  This implies that the author of these had 
himself developed the procedure. 

2. In the background section of a thesis, a graduate student quotes verbatim the results of a 
previous investigator’s work but fails to credit the individual through citation.  The work is 
recent and thus cannot be considered common knowledge. 

http://net.unmc.edu/care/docs/handbook.pdf
http://net.unmc.edu/care/docs/handbook.pdf
http://net.unmc.edu/care/docs/handbook.pdf
http://net.unmc.edu/care/docs/handbook.pdf
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Course outline 
This schedule is flexible and may change as the semester progresses. Changes will be announced in 
class and posted via Blackboard. The total duration of each weekly lecture is 3½ hours.  

Week Date Lecture Topic* Due** 

1 1/14 
Course overview and entrance quiz 
Entrance quiz (not graded), comparison of study designs, construction 
and interpretation of the evidence pyramid, SAS lab 

Entrance 
Quiz 

2 1/21 

Primary observational research and crude analyses 
Detecting misspecification of underlying study designs in published 
literature, nested case-control and case cohort studies, trohoc fallacy,  
review of crude epidemiologic measures, SAS lab 

--- 

3 1/28 

Primary experimental, quasi-experimental, and secondary research 
Clinical trials (multicenter, randomization, allocation concealment 
blinding/masking, placebo/nocebo effects, NNT/NNH, attrition, ITT 
analysis versus per protocol analysis), generalizability, systematic 
reviews, meta-analyses, critique of published forest plots, critical 
appraisal of epidemiologic studies, EQUATOR network  

Quiz§ 

4 2/04 

Assessment and reduction of systematic and random error 
Maximizing precision, construction of p-value function, 
misinterpretation of confidence intervals and p-values, detection of 
hidden bias in published literature, construction and interpretation of 
directed acyclic graphs, approach to covariate selection, SAS lab 

Homework 1 

5 2/11 

Matched design and analysis 
Comparison of design and analytical approaches to minimize 
confounding, recognizing matched data, advantages and disadvantages 
of matching by type of design, overmatching, types of matching, 
reporting matched designs, SAS analysis options for 1:1, 1:m and m:m 
matched data, McNemar’s test, CMH, ORMH 

Quiz§ 

6 2/18 

Analysis and interpretation of screening tests 
Screening measures, likelihood ratios, analytical differences in 
population level vs. convenience sample-based screening, screening for 
continuous outcomes, construction and interpretation of ROC curves; 
design, analysis and interpretation of multiple serial and parallel 
screening tests 

--- 

7 2/25 

Crude and stratified analysis of categorical data 
Comparison of SAS techniques for analysis of nominal and ordinal 
data, Mantel-Haenszel test for stratified or matched data, calculation of 
ORMH and RRMH (95% CI), interpretation of adjusted rate ratios and 
odds ratios, genotype analyses; SAS lab  

Quiz§  

8 3/04 
Analysis of bias and interaction in logistic regression – Part I 
Unconditional logistic regression, effects of different parameterization, 
comparison of and analytical approach to confounding vs. non-

Quiz§ 
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collapsibility of the OR, multiplicative and additive interaction, 
Breslow-Day test, goodness of fit, LRT, application of contrast 
statements, generalized linear models, SAS lab (PROC LOGISTIC, 
PROC GENMOD) 

9 3/11 

Logistic regression (cont’ed) – Part II 
Analysis of matched prospective cohort and case-control studies, using 
SAS to discover myths about matching, conditional logistic regression 
and interpretation, SAS lab with global side-by-side comparison of 
different analytical approaches to matched data. 

Homework 2 
and 3 

10 3/18 Mid-term exam (take-home, covers materials from lectures 1-8) ---  

11 3/25 NO CLASS: Spring Break --- 

12 4/01 

Introduction to survival analysis – Part I 
Longitudinal study design, comparison of different types of censoring, 
construction and interpretation of a life table with and without 
censoring, Mantel-Cox test, SAS lab (PROC LIFETEST) 

Homework 4 

13 4/08 

Survival analysis (cont’ed) – Part II 
Comparison of Kapan-Meier analysis vs. actuarial method, construction  
and interpretation of KM curves, comparison of Peto’s log-rank test and 
Prentice modified Wilcoxon test; calculation of hazard ratio (HR) and 
95% CI, hazard and cumulative hazard function, SAS lab (PROC 
LIFETEST, PROC PHREG) 

Quiz§  

14 4/15 

Complex sampling designs and implications for statistical analysis 
Design of national surveys (NHANES, NHIS), sampling with vs. 
without replacement, SAS analysis of multistage, stratified, clustered 
designs with oversampling (PROC SURVEYFREQ and PROC 
SURVEYLOGISTIC) and comparison with simple random samples; 
effect of ignoring weights and PSUs on parameter estimates and 95% 
CI, design effect and its implications for power analysis,  introduction 
to SUDAAN, calculation of and adjustment for non-response in 
national surveys 

PowerPoint 
slides 

15 4/22 Make-up lecture / Reading day --- 

16 4/29 

Students’ oral presentations 
Hands-on exercises on direct and indirect standardization, special 
epidemiologic methods and original exercises developed and presented 
in class by students 

--- 

17 5/06 Final exam (in-class, open book, cumulative) ---  
* Lectures and exams may include additional topics beyond those listed 
** All assignments are due at the end of class on designated dates unless otherwise stated. Late or corrected submissions 
will not be accepted. 
§ A quiz may be given in class on these days (total 4-5 quizzes) 
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