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Time:
Tuesday, Thursday 4:00 – 5:15 p.m.

Location:
Drachman Hall A-122
Instructors:
Zhao Chen, PhD, MPH


Professor of Public Health


1295 N. Martin


Drachman Hall, A238

Tucson, AZ 85724


Telephone: 626-9011


zchen@email.arizona.edu
Office Hours:


By Appointment

Teaching Assistant:

None

TA Office Hours:  
N/A

Catalog Description: 

An advanced course in quantitative issues that arise in the planning, analysis, and interpretation of epidemiologic research studies. Students must know how to use a statistical software package (e.g. STATA).

Course Description:  

Through homework and class projects, students will gain hands-on experience of epidemiologic research.  
Course Prerequisites:

Statistics:
Epidemiology 576A (Biostatistics for Public Health) 


Epidemiology 576B (Biostatistics for Research) 

Epidemiology:
Epidemiology 573A (Basic Principles in Epidemiology)


Epidemiology 573B (Epidemiologic Methods)

Computing:
Ability to use statistical computing packages (e.g. Stata, SAS, S-plus, or SPSS)

Course Learning Objectives:  
During the semester, through lecture, discussion and class assignments, students will 

1. Improve their understanding on the importance of high quality epidemiologic research for the development of policy and clinical guideline.
2. Learn how to select and use different epidemiologic methods to reduce or control for selection bias, information bias, and confounding as well as mitigate other changes in epidemiologic research.     

3. Become familiar with the process and gain skills for identifying research questions and forming hypotheses which can be tested through planned data analysis.
4. Learn how to better use epidemiologic principles to guide statistical analysis and interpretation of research findings.
5. Gain experience and skills for effective communications of research findings.
Expected Learning Outcomes:

At the end of the course students should be able to better:

1. Interpret disease frequency, association, and effect as commonly considered in epidemiologic studies;

2. Critically evaluate the validity of proposed and completed studies, addressing potential sources of bias:

(a)
selection (response) bias,


(b)
information bias,


(c)
confounding;

3. Understand the advantages of stratification, matching, and statistical adjustment for control of confounding;

4. Understand the value of the randomized clinical trial and other clinical research designs in epidemiology;

5. Understand the application of the graphical representation of causality in epidemiology;

6.  Identify research questions and form research hypotheses via literature review;

7.  Plan and perform statistical analyses in epidemiologic research; and

8.  Communicate epidemiologic research findings in both oral and written formats.

Competencies Covered: 

The class covers the following competencies:
MPH Epidemiology – In-Person Program:

(1) Search, describe and summarize findings from the scientific literature to describe the epidemiology of a public health problem, identify health disparities and identify risk factors. 

(2) Compare the relative strengths and weaknesses of epidemiological study designs, and choose the most appropriate design for specific research questions.

(3) Calculate appropriate measures of disease frequency and excess risk. 

(4) Recognize and describe potential biases, confounding, and effect modification that can affect epidemiological studies and analyses. 

(5) Interpret these epidemiological analyses in the context of published literature and communicate key findings to various audiences.

MS Epidemiology:

(1) Select appropriate study design for assessing the association between a given exposure and an outcome, and then understanding advantages and limitations of these approaches. 

(2) Critique and synthesize appropriate literature and research findings to address a research question.

(3) Identify potential sources of bias for various study designs and their impact on study quality.

(4) Conduct descriptive and analytic analyses, including strategies to assess confounding and effect modification methods, to make statistical inferences.

(7) Organize and deliver clear presentations of research findings in varying professional formats to diverse audiences.

PhD Epidemiology:

(2) Develop research questions to address health problems by appraising and identifying gaps in the current scientific literature.  

(3) Design appropriate studies using causal inference principles for testing hypotheses in specific populations, after evaluating specific design advantages and limitations. 

(4) Evaluate the integrity, comparability, and limitations of data to make inferences related to analyses and results.

(6) Organize and deliver clear presentations of research findings in varying professional formats to diverse audiences. 
Course Notes:  N/A

Required Textbook: 

Moyses Szklo & F. Javier Nieto. Epidemiology---Beyond the Basics (4th edition).  Jones & Bartlett Learning 2019. ISBN-13:9781284116595
Recommended Textbook:

Kenneth J. Rothman, Sander Greenland & Timothy L. Lash. Modern Epidemiology (3nd edition). Lippincott-Raven 2012. ISBN/ISSN 9781451190052.
Other Readings:

Additional readings will be posted on the D2L course site. 
Course Requirements: 
Students are required to actively participate in class discussion and to collaboratively work with assigned team members during the semester. Class assignments, including reading assignments, must be completed on time.


Assignments

a. Reading: Book chapters and papers are listed corresponding to each lecture in the course schedule. Students are expected to read each assigned book chapter and be ready to discuss readings in class. The papers are supplementary to the book chapters.
b. Class participation:  Class attendance and in class discussion are considered for in class participation grade.    

c. Homework: There are two homework assignments. You are expected to complete the homework assignments on time and be ready to discuss your work in class. 
d. Midterm: Students are asked to read an epidemiologic research paper and answer questions related to the paper using epidemiological principles. 

e. Student-led review: Students are assigned into groups to review the history and evidence for the development of a selected public health policy/ recommendation/ clinical guideline.
f. Course project:
· Students work as a group on an epidemiologic dataset to test a research hypothesis. A literature review and a data analysis plan are required. 
· Students write and submit an abstract to report findings at an in-class scientific conference. Per the conference assignment, a student may give either an oral or a poster presentation.  The abstract and presentation are individual assignments, which are based on the analyses done by the group.    
· A completed manuscript based on the research findings from the course project is due by the end of the semester as the final exam. The paper will be a group work.  
Grading Scale/Student Evaluation and Policies:

A = 90% or above

B = 80-89%
C = 70-79%

D = 60-69%

E = below 60%

Students’ final grade is determined by the following components:

10%

Class attendance/participation (individual work) 
10% 

Two homework (individual work): 
25%

Midterm exam (individual work)
20%

Research abstract and presentation of the course project (individual work) 
10%

Student-led review (group work)

25%

Final --- manuscript of the course project (group work)
Required examination, papers and projects:
There will be one in class midterm examination on October 18. The final is the manuscript which is due by December 13th. 
Absence and Class Attendance/Participation: Required. Prior permission from Dr. Chen should be received for any absence unless in emergence situations. Students who miss a class without permission or who have more than 2 absences during the semester may receive up to 5% deduction of the final grade. 
The UA’s policy concerning class attendance, participation, and administrative drops is available at:    http://catalog.arizona.edu/policy/class-attendance-participation-and-administrative-drop.

The UA policy regarding absences for any sincerely held religious belief, observance or practice will be accommodated where reasonable, http://policy.arizona.edu/human-resources/religious-accommodation-policy.
Absences pre-approved by the UA Dean of Students (or Dean Designee) will be honored,

http://deanofstudents.arizona.edu/
Course Schedule:

	Module
	Date
	Topics
	Assignments

	1.1
	August 21  
	Introduction (1)--- public health & EPID
   Course overview

   Important role and challenges of  

   EPID

	Reading 1.1 

Video Clips--- John  Ioannidis https://www.youtube.com/watch?v=N63skNtYaJw
https://www.youtube.com/watch?v=Uok-7NPFn4k
https://www.technologynetworks.com/genomics/videos/john-ioannidis-on-moving-toward-truth-in-scientific-research-306940

	1.2
	August 23 
	Introduction (2) --- original research & review
  Literature review & hypothesis    

  forming
  Women’s Health Initiative
	Reading 1.2 

Instruction for the course project 

	2.1
	August 28 
	Study design, incidence and risk (1)
   Primary study designs in  

   epidemiology

   Innovative study designs
	Reading 2.1

Chapter 1 (exercise) 
Instruction for student-led review is given

	2.2
	August 30 
	Missing data (guest lecture)
	Reading 2.2



	3.1
	September 4
	Study design, incidence and risk (2): 
   Define events and cases

   Use incidence vs. prevalence 

   Assess absolute and relative risk 
	Reading 3.1

Chapters 2&3 (exercise)

Homework 1 & 2 are given

	3.2
	September 6
	Assess association with the consideration of  validity (1)

     Measurement error 

     Misclassification 

     Selection and information bias

     Combined selection/information 

     bias
	Reading 3.2 

Chapter 4 (exercise)


	4.1
	September 11 
	  Assess associations with the      

  consideration of validity (2)

Nature and assessment of 
confounding 
Graphical aids to frame 
confounding    
	Reading 4.1

Chapter 5 (exercise)


	4.2
	September 13  
	*Literature review and hypothesis for   the course project 
	

	5.1
	September 18  
	Define and assess heterogeneity of effects 
Measure effect

   Additive and multiplicative 
   interaction
	Reading 5.1

Chapter 6 (exercise)

	#
	Date
	Topics
	Assignments

	5.2
	September 20  
	Statistical analysis for epidemiological study
   Data management 

   Stratification and adjustment

   Residual confounding 

   Over-adjustment
	Reading 5.2

Chapter 7

(exercise)

Homework 1 is due

	6.1
	September 25
	*Analysis plan for course projects (1)
	Analysis plan is due

	6.2


	September 27
	*Analysis plan for course projects (2)
	Analysis plan is due

	7.1
	October 2
	*Discussion of homework 1

	Course project datasets are provided 


	7.2
	October  4
	   Quality assurance and control
   Quality assurance & control

    Validity vs. reliability
	Reading 7.2

Chapter 8 (exercise)



	8.1
	October 9
 
	Dissemination of research findings
       What to report

        How to report
	Reading 8.1

Instruction on abstract and final paper is given
Homework 2 is due

	8.2
	October 11 
	Propensity score 

History and concept

Computation and application 
	Reading 8.2

Chapter 9 (exercise)



	9.1
	October 16 
	*Discussion of homework 2 and review
	

	9.2
	October 18
	Midterm 
	

	10.1
	October 23 
	Review abstracts 
Discuss midterm
	Abstract is due

Instruction on the oral and written presentation is given

	10.2
	October 25 
	Epidemiologic evidence and public health implication
      Decision tree and sensitivity 
     analysis

      Publication bias and causality     

      in health policy and clinical 
      guideline      
	Chapter 10 (exercise)

Student-led review readings are due

	11.1
	October 30
 
	Systemic review and meta-analysis  
	Reading 11.1



	11.2
	November 1
	*Oral and poster presentation on course project (1)

	Presentation 


	#
	Date
	Topics
	Assignments

	12.1
	November 6
	*Oral and poster presentation on course project (2)


	Presentation 



	12.2
	November 8 
	Epidemiology in health outcome research and 
precision medicine
  Approaches 

  Data sources 

Manuscript draft review

	Reading 12.2

	13.1
	November 13
	The arena of electronic health records 

EHR application

Redcap (guest speaker)

	Reading 13.1 

	13.2
	November 15 
	Adaptive study design 

  (guest speaker) 

	Reading 13.2

	14.1
	November 20  
	*Evidence-based approach (3)

    Student-led review and discussion

	Reading 14.1

	15.1
	November 27 
	 *Evidence-based approach (1)
    Student-led review and discussion

	Reading 15.1

Draft of the manuscript is due

	15.2
	November 29 
	*Evidence-based approach (2)
    Student-led review and discussion

	Reading 15.2

	16.1
	December 4
	Genetic study 

(guest speaker)

	Reading 16.1

	
	December 13 
	Final


	Manuscript is due


Note:


September 3  

Labor Day (no class)


November 12 

Veterans Day (no class)

November 22-25
Thanksgiving weekend (no class) 
All assigned chapters for reading are from the required textbook “Epidemiology---Beyond the Basics”
* Student-led presentation and discussion: calcium + vitamin D supplement, hormone replacement therapy (or female hormone therapy), or low fat diet 
Communications:  You are responsible for reading emails sent to your UA account from your instructor and the announcements that are placed on the course web site. Information about readings, news events, your grades, assignments and other course related topics will be communicated to you with these electronic methods. The official policy can be found at:  https://www.registrar.arizona.edu/personal-information/official-student-email-policy-use-email-official-correspondence-students
Disability Accommodations:  
It is the University’s goal that learning experiences be as accessible as possible.  If you anticipate or experience physical or academic barriers based on disability or pregnancy, please let me know immediately, so that we can discuss options.  You are also welcome to contact the Disability Resources (520-621-3268) to establish reasonable accommodations (as it is very important that you be registered with the DRC).   For additional information on Disability Resources and reasonable accommodations, please visit http://drc.arizona.edu/students
Code of Academic Integrity

Students are encouraged to share intellectual views and discuss freely the principles and applications of course materials.  However, graded work/exercise must be the product of independent effort unless otherwise instructed.  Students are expected to adhere to the UA Code of Academic Integrity, available through the office of the UA Dean Students:  http://deanofstudents.arizona.edu/policies-and-codes/code-academic-integrity
Classroom Behavior: (Statement of expected behavior and respectful exchange of ideas:
Present policies to foster a positive learning environment, including use of cell phones, mobile devices, etc.).   

Students are expected to be familiar with the UA Policy on Disruptive Student Behavior in an Instructional Setting found at:  http://policy.arizona.edu/education-and-student-affairs/disruptive-behavior-instructional-setting
Threatening Behavior Policy:  The UA Threatening Behavior by Students Policy prohibits threats of physical harm to any member of the University community, including to one’s self, http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students
Nondiscrimination and Anti-harassment Policy:
The University of Arizona is committed to creating and maintaining an environment free of discrimination, http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
UA Smoking and Tobacco Policy:
The purpose of this Policy is to establish the University of Arizona’s (University) commitment to protect the health of University faculty, staff, students, and visitors on its campuses and in its vehicles,
http://policy.arizona.edu/ethics-and-conduct/smoking-and-tobacco-policy
Syllabus Changes:  Information contained in the course syllabus, other than the grade and absence policies, may be subject to change with reasonable advance notice, as deemed appropriate by the instructor. 

_________________________________________________________________________

Plagiarism:  What counts as plagiarism? 

· Copying and pasting information from a web site or another source, and then revising it so that it sounds like your original idea. 

· Doing an assignment/essay/take home test with a friend and then handing in separate assignments that contain the same ideas, language, phrases, etc. 

· Quoting a passage without quotation marks or citations, so that it looks like your own. 

· Paraphrasing a passage without citing it, so that it looks like your own. 

· Hiring another person to do your work for you, or purchasing a paper through any of the on- or off-line sources.

Communications:  You are responsible for reading emails sent to your UA account from your instructor and the announcements that are placed on the course web site. Information about readings, news events, your grades, assignments and other course related topics will be communicated to you with these electronic methods. The official policy can be found at:  https://www.registrar.arizona.edu/personal-information/official-student-email-policy-use-email-official-correspondence-students
Accessibility and Accommodations:
At the University of Arizona, we strive to make learning experiences as accessible as possible. If you anticipate or experience physical or academic barriers based on disability or pregnancy, you are welcome to let me know so that we can discuss options.  You are also encouraged to contact Disability Resources (520-621-3268) to explore reasonable accommodation.  If our class meets at a campus location: Please be aware that the accessible table and chairs in this room should remain available for students who find that standard classroom seating is not usable.  For additional information on Disability Resources and reasonable accommodations, please visit http://drc.arizona.edu/students
Code of Academic Integrity

Students are encouraged to share intellectual views and discuss freely the principles and applications of course materials.  However, graded work/exercise must be the product of independent effort unless otherwise instructed.  Students are expected to adhere to the UA Code of Academic Integrity, available through the office of the UA Dean Students:  http://deanofstudents.arizona.edu/policies-and-codes/code-academic-integrity
Classroom Behavior: (Statement of expected behavior and respectful exchange of ideas:
Present policies to foster a positive learning environment, including use of cell phones, mobile devices, etc.).   

Students are expected to be familiar with the UA Policy on Disruptive Student Behavior in an Instructional Setting found at:  http://policy.arizona.edu/education-and-student-affairs/disruptive-behavior-instructional-setting
Threatening Behavior Policy:  The UA Threatening Behavior by Students Policy prohibits threats of physical harm to any member of the University community, including to one’s self, http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students
Nondiscrimination and Anti-Harassment Policy:
The University of Arizona is committed to creating and maintaining an environment free of discrimination, http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
UA Smoking and Tobacco Policy:
The purpose of this Policy is to establish the University of Arizona’s (University) commitment to protect the health of University faculty, staff, students, and visitors on its campuses and in its vehicles,
http://policy.arizona.edu/ethics-and-conduct/smoking-and-tobacco-policy
Syllabus Changes:  Information contained in the course syllabus, other than the grade and absence policies, may be subject to change with reasonable advance notice, as deemed appropriate by the instructor. 

_________________________________________________________________________

Plagiarism:  What counts as plagiarism? 

· Copying and pasting information from a web site or another source, and then revising it so that it sounds like your original idea. 

· Doing an assignment/essay/take home test with a friend and then handing in separate assignments that contain the same ideas, language, phrases, etc. 

· Quoting a passage without quotation marks or citations, so that it looks like your own. 

· Paraphrasing a passage without citing it, so that it looks like your own. 

· Hiring another person to do your work for you, or purchasing a paper through any of the on- or off-line sources.

