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DEPARTMENT:  Environmental Health    
       

COURSE NUMBER:  EH527  SECTION NUMBER:  1              
 
CREDIT HOURS:  2   SEMESTER:  Spring 2019 
 
COURSE TITLE:  Biomarkers in Environmental Public Health 
 
COURSE HOURS AND LOCATION: Th 10:00-11:50AM,  GCR 115 

 
  
 
INSTRUCTOR NAME:  Dana Boyd Barr, PhD 
  
 
 
INSTRUCTOR CONTACT INFORMATION 
 

EMAIL: dbbarr@emory.edu  
 
PHONE: 404-727-9605 
 
SCHOOL ADDRESS OR MAILBOX LOCATION: Rollins School of Public Health 
  Emory University 
  1518 Clifton Road, Office 2007 
   Mailstop: 1518-002-2AA 
  Atlanta, Georgia 30322 
 
OFFICE HOURS:  By Appointment  
 

Teaching Assistant(s): N/A 
 
COURSE DESCRIPTION  
 
This course presents the fundamental concepts of biomarkers of exposure to environmental 
chemicals including relevant clinical markers (e.g., inflammation or injury markers). The 
course introduces students to both quantitative and qualitative biomarker measurements 
and presents and interpretive framework for using biomarker data.  Students will develop 
proficiency in applying the principles of exposure science to characterize and quantify 
environmental exposures.  
 
This course is an elective course in Environmental Health and is offered in the spring 
semester. The course covers the following foundational knowledge area:  
 

mailto:dbbarr@emory.edu
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Pre-requisites: None 
MPH/MSPH FOUNDATIONAL COMPETENCIES 
 
This course addresses the following MPH foundational competencies:  

• Select quantitative and qualitative data collection methods appropriate for a given 
public health context 

• Analyze quantitative and qualitative data using biostatistics, informatics, computer-
based programming and software, as appropriate.  

• Interpret results of data analysis for public health research, policy or practice. 
• Communicate audience-appropriate public health content, both in writing and through 

oral presentation.  
 
CONCENTRATION/TRACK COMPETENCIES 
 
This course addresses the following Environmental Health competencies:  

• Apply the principles of exposure science to characterize and quantify environmental 
exposures    
 

COURSE STRUCTURE 
 
Overview of Structure 
 
EH527 is divided into three sections:  

• Section 1: Interactive lectures covering fundamental concepts on biomarkers 
• Section 2: Case study development and presentations 
• Section 3: Study proposal/protocol development 

 
 
Text/Readings 
 
The course will have no textbook.  Readings will be assigned which consist of peer-
reviewed published papers, scientific reports and other commentary.  These readings are 
required and the actual documents will be made available on Canvas. 
 
Computer Requirements 
 
Computer hardware, software, and peripherals compatible with Canvas usage are required. 
Please note that an iPad or similar mobile device does not provide the needed functionality for 
all of the Canvas tools.  
 
Students will be required to use SAS statistical software.  SAS may accessed via the RSPH 
desktop https://rsphdesktop.sph.emory.edu/vpn/index.html.  
 

https://rsphdesktop.sph.emory.edu/vpn/index.html
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EVALUATION 
 
Overview of Assignments, Points, and Due Dates 
 
Evaluation of student performance is based on both group and individual assignments. 
 
Assignment Individual/Group Points Due Dates 

Class participation Individual 20 All classes, on-going 

Quiz Group 20 Administered 3/21; due 3/26 
in Canvas 

Article Critique Individual 20 2/21 

Case study presentation Group 20 3/28 or 4/4 depending upon 
group 

Study proposal development  Individual 
 

20 4/18 
 

 
Assignment Details 
 
The information below is intended to provide a brief description of the assignments for 
this course. Detailed information is posted in Canvas. 
 
Quiz 1: This is an individual assessment.  This quiz will address the fundamentals of 
biomarkers addressed in the first three lectures.  The quiz will consist of short multiple choice 
and short answer questions.  This quiz will be a take home quiz. 
 
Article critique: This is an individual assignment. The entire class will be assigned the same article 
with supporting material.  The critique should be similar to a “peer-review” using the concepts 
addressed in class.  This article critique will also address scientific ethics in publications.   
 
Case Study presentation: This is a group assignment (groups randomly assigned) with 
two parts. For Part 1, using the BEES-C survey instrument that will be made available on 
Canvas, each group will evaluate the quality of two similar published papers on their use 
of biomarkers for exposure assessment similar to a systematic review paper rating the 
quality of a given paper in its overall review.   For Part 2, the group will prepare an 
approximate 20 min presentation of the merits of the articles, the tools/biomarkers used 
and potential ways the studies could have been improved.  This presentation will consider 
the appropriateness of the biomarker for the research question, cost constraints, “fit-
for-purpose” evaluation, and sample/sampling constraints.  
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Study Protocol Development: This is an individual assignment.  Students will select a study 
question of their choice and develop a study proposal.  Elements addressed in this assignment 
include literature search to support the importance of the research question, presenting 
supporting background or preliminary data, developing specific aims, developing a solid 
research approach, and recognizing limitations and providing alternative approaches.  A rubric 
will be provided for this assignment.  
 
Participation: All students are expected to contribute to class discussions.  This class is a 
highly interactive class with casual lectures interspersed with student questions or 
discussion of concepts. This is the ideal venue to ask questions or offer input based upon 
your experience or understanding of the course content. 
 
Grading Scale 
 

Grade Meaning Quality Points 
A 94-100% 4.0 
A- 90-93% 3.7 
B+ 87-89% 3.3 
B 84-86% 3.0 
B- 80-83% 2.7 
C 70-79% 2.0 
F <70% 0.0 

 
MPH/MSPH Foundational Competency 

assessed 
Representative Assignment /Assessment 

Select quantitative and qualitative data 
collection methods appropriate for a 
given public health context 

Quiz  
Article Critique 
Case Study 
Study Protocol Development 

Analyze quantitative and qualitative data 
using biostatistics, informatics, computer-
based programming and software, as 
appropriate.  

Study Protocol Development 

Interpret results of data analysis for public 
health research, policy or practice. Case Study 

Communicate audience-appropriate public 
health content, both in writing and through 
oral presentation.  

Article Critique 
Case Study 
Study Protocol Developemnt 

EH Concentration Competency assessed Representative Assignment/Assessment 

Apply the principles of exposure science to 
characterize and quantify environmental 

Quiz  
Article Critique 
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exposures    
 

Case Study 
Study Protocol Development  

 
 
COURSE POLICIES 
 
Late Assignments  
 
Assignments passed in late without instructor’s previous knowledge and approval will 
be graded down before any corrections are made. 
 

• Assignments submitted one day late (≤24 hours) – without instructor’s previous 
knowledge and approval, will receive a 25% reduction before the assignment is 
graded. 

• Assignments submitted more than one day late (>24 hours) – without 
instructor’s previous knowledge and approval, will receive a zero. 

 
If you have an emergency that delays your turning in assignments, please contact me as soon 
as possible, preferably 24 hours in advance. If you receive permission to submit an 
assignment late and do not submit it according to the new timeline, the assignment will be 
graded down (see above). 
 
Note about Group Work  
  
Groups should set expectations on how group members will work together and interact. Using 
their Canvas group areas, students will collaborate on these expectations and post them on a 
group page called “Group Expectations.” 
 
Verbal and Written Communications  
Communicating effectively in writing and verbally is critical to public health research and 
practice. Graduates of the MPH program are expected to demonstrate these skills in written 
assignments and oral presentations.  Requirements for acceptable performance in this course 
include the following: 
 

• Proofread:  Clarity and accuracy are expected in submission of assignments throughout 
this course. Errors of grammar or spelling may result in a lower grade. Keep in mind that 
spell check and grammar check features of software programs such as Microsoft Word 
are not sufficient.  Please read over all submissions carefully for content, spelling, 
punctuation, and grammar before turning them in.  

 
• Criteria for written assignments: The following criteria will be used in grading written 

assignments:  
• Relevance to the issues 
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• Scope and thoroughness 
• Logic and organization of thought 
• Reference to the scientific literature in the areas related to the course  
• Proper citations (use Environmental Health Perspectives format)  
• Integration of principles and theories described in class and in readings 
• Overall writing style 
• Correct grammar and spelling (I am a stickler about this!) 

 
• Criteria for oral presentations: The following criteria will be used in grading oral 

presentations:  
• Organization of material  
• Relevance to the issues 
• Scope and thoroughness 
• Analysis and conclusions 
• Presentation skills 
• Adherence to time limits and use of allotted time 

 
Communicating with the Instructor 
 
There are three primary modes of communication for this class – the “Ask the Professor” 
sections of the discussion board, email, and office appointments. To ensure that your questions 
are answered as promptly as possible, please follow the communications guidelines below:  

• Ask the Professor: This forum is for content- and assignment-related questions for your 
peers and the professor. The instructor will answer questions within 24-48 hours, so 
please do your best to anticipate questions by not waiting to complete assignments at 
the last minute. 

• Personal email to the instructor: Email should be used only for messages that are 
private in nature. Please allow 24 hours for response time, although most emails are 
responded to within an hour or so. 

• Office hours:  If you’d like to request an office appointment, please email Tamaria 
Hawkins at thawki6@emory.edu to request and appointment.  Please be sure to put 
EH527 in the subject line so she will know it is class-related.  

 
Backing Up Your Work 
Always keep a copy of all assignments or e-mails you post to the course site. Always check 
the discussion areas after you have posted a response to make sure they are showing up. 
 
Inclusive Learning Environment 
As the instructor of this course I endeavor to provide an inclusive learning environment. 
However, if you experience barriers to learning in this course, do not hesitate to discuss them 
with me and the Office for Equity and Inclusion, 404-727-9877.   
 

mailto:thawki6@emory.edu
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While this class does not cover content that is emotionally charged, it is important to 
remember that you are in a learning community composed of a wide range of beliefs 
and experiences, and every person has a right to express those beliefs/experiences 
within the discussion boundaries. No denigration or silencing of others will be allowed.  
No behavior intolerant of culture, race/ethnicity, sex or sexual orientation, religion or 
religious beliefs will be allowed. Diversity in theses aspects as well as opinion and 
perspective help to make the learning process more rich and meaningful. 
 
RSPH POLICIES 
 
Accessibility and Accommodations  
 
Accessibility Services works with students who have disabilities to provide reasonable 
accommodations. In order to receive consideration for reasonable accommodations, you must 
contact the Office of Accessibility Services (OAS). It is the responsibility of the student to 
register with OAS. Please note that accommodations are not retroactive and that disability 
accommodations are not provided until an accommodation letter has been processed.  
 
Students who registered with OAS and have a letter outlining their academic accommodations 
are strongly encouraged to coordinate a meeting time with me to discuss a protocol to 
implement the accommodations as needed throughout the semester. This meeting should 
occur as early in the semester as possible.   
 
Contact Accessibility Services for more information at (404) 727-9877 or 
accessibility@emory.edu. Additional information is available at the OAS website at 
http://equityandinclusion.emory.edu/access/students/index.html 
 
Honor Code 
You are bound by Emory University’s Student Honor and Conduct Code. RSPH requires that all 
material submitted by a student fulfilling his or her academic course of study must be the 
original work of the student.  Violations of academic honor include any action by a student 
indicating dishonesty or a lack of integrity in academic ethics. Academic dishonesty refers to 
cheating, plagiarizing, assisting other students without authorization, lying, tampering, or 
stealing in performing any academic work, and will not be tolerated under any circumstances.  
 
The RSPH Honor Code states: “Plagiarism is the act of presenting as one’s own work the 
expression, words, or ideas of another person whether published or unpublished (including the 
work of another student). A writer’s work should be regarded as his/her own property.” 
(http://www.sph.emory.edu/cms/current_students/enrollment_services/honor_code.html) 

 
 

mailto:accessibility@emory.edu
http://equityandinclusion.emory.edu/access/students/index.html
http://www.sph.emory.edu/cms/current_students/enrollment_services/honor_code.html
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EH 527 - COURSE SCHEDULE 
Spring 2019, Thursday, 10:00 – 11:50 am, GCR 115 

Week Date Speaker(s) Topic(s) Required Reading Assignment 
1 1/17 Dana Boyd Barr, Ph.D. Course Overview 

Introduction to exposure 
assessment 
Introduction to biomarkers 

None Article for critique 
assigned:   
Colon et al. 2000 

2 1/24 Dana Boyd Barr, Ph.D. 
Environmental Health 

Major chemical classes/ 
Toxicokinetics/ 
Matrix selection 

Barr et al. 2005 
Needham et al. 2007 
Groopman et al. 2005 

None 

3 
 

1/31 
 

Dana Boyd Barr, Ph.D. 
Environmental Health 
 
 

Methodologic 
considerations/Study 
design/Biomarker Initiatives 

Barr et al.  2003 None 
 

4 2/7 Dana Boyd Barr, Ph.D. 
Environmental Health 

Continuation of 
Methodologic 
considerations/Study 
design/Biomarker Initiatives 

None None 

5 2/14 Laboratory tour and 
demonstration (2 groups, 
1 hr each) 

How a biomarker lab 
operates 

None None 

6 2/21 Todd Everson, PhD 
Environmental Health 
 

Analyzing biomarker data None Articles for Case 
Studies Assigned; 
Article critique 
due 

7 2/28 Dana Boyd Barr, Ph.D. 
Environmental Health 

Clinical biomarkers 
Case Study: Serum 
phthalates as a biomarker 
(Article Critique (Colon et al. 
2000) 
Biomarkers of Effect 
Exposomics:  The wave of 
the future 

 
Colon et al. 2000 
 
 
 
 
Wild 2012 
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Week Date Speaker(s) Topic(s) Required Reading Assignment 
8 3/7 John R. Barr, Ph.D. 

Chief, Clinical Chemistry 
Branch 
Director, Biological Mass 
Spectrometry 

Biomarkers of chronic and 
infectious disease 

None  

9 3/14 SPRING BREAK – NO CLASS 
10 3/21 Dana Boyd Barr, Ph.D. Review of course content 

for first hour 
Quiz  

 Quiz (take home) 

 
11 

 
3/28 

Dana Boyd Barr, Ph.D. Overview of Case Study 
papers 

 None 

Group 1 
 

Case Study: Lead Ettinger et al. 2014 
Eun et al. 2014 

Group 2 Case Study: Persistent 
Organic Pollutants 

Barr et al. 2006 
Eskenazi et al. 2014 

Group 3 Case study:  PFOA Exposure 
from acute contamination 

Frisbee et al 2010 
Taylor et al. 2014 

Group 4 Case Study: Bisphenol A 
exposure 

Eng et al. 2013 
Brent 2013 

 
 

 
 

Dana Boyd Barr, Ph.D. Overview of Case Study 
papers 

 None 
 

Group 5 Case Study: ETS exposure 
(cotinine) 

Yuan et al. 2014 
Dove et al. 2010 

Group 6 Case Study:  
Organophosphate pesticides 

Engel et al. 2011 
Rauh et al. 2011 
 

12 4/4 Group 7 Case study: NHANES data Bouchard et al. 2010 
Bouchard et al. 2011 

None 

13 4/11 Finalize Final Projects Free work time None None 
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Week Date Speaker(s) Topic(s) Required Reading Assignment 
14 4/18 Final Project Presentations Seven presentations + 

discussion (20 min each; 
target no more than 15 min 
for presentation) 

 Final project 
written report 
due 4/18; 
Final Project 
Power Points due; 
4/18 

15 4/25 Final Project Presentations Six presentation + discussion 
(20 min each; target no 
more than 15 min for 
presentation) 
Electronic evaluations 
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