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Purpose:

The NIEHS SRP 
supports research 
that provides 
practical, scientific 
solutions to protect 
health, the 
environment and 
communities.

NIEHS Superfund Research Program (SRP)

Source: https://tools.niehs.nih.gov/srp/sites/www.cfm

https://tools.niehs.nih.gov/srp/sites/www.cfm


Polychlorinated biphenyls (PCBs)

University of Kentucky Superfund Research Center 
(UK-SRC): Nutrition and Superfund Chemical Toxicity

Source: Sci Total Environ. 2009 Dec 1; 407(24): 6109-6119
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http://www.epa.gov/opptintr/pcb/


Kentucky Contains Hundreds of Hazardous Waste Sites 
and Contaminated Waterways

• Fish consumption advisories for 
PCBs exist for Kentucky streams 
and the entire Ohio River that 
forms the northern border

Source: https://www.kyforward.com/wp-content/uploads/2018/11/Kentucky-

Waterways-map.jpg

• 13 National Priority List sites

• 248 state superfund sites

• 465 sites pending review

https://www.kyforward.com/wp-content/uploads/2018/11/Kentucky-Waterways-map.jpg


Source: America's Health Rankings analysis of CDC WONDER Online Database, Underlying Cause of Death, Multiple Cause of Death files, 

United Health Foundation, AmericasHealthRankings.org, Accessed 2019.

Kentucky Experiences Poor Health Outcomes

Health Indicator Kentucky
United
States Ranking

Diabetes (%) 12.9 10.5 44

Heart disease (%) 6.2 3.9 49

Cancer deaths (per 100,000 population) 234.9 189.8 50

High blood pressure (%) 39.4 32.2 46

Obesity (%) 34.3 31.3 43



Kentuckians Face Increased Vulnerability to 
Environmental Pollution 

• A growing and convincing body of research (including results from UK-SRC) indicates 
that nutrition may function as a modulator of vulnerability to environmental insults 
with nutrition serving to both better or worsen the health impacts associated with 
exposure to environmental toxins.

• Eating diets high in antioxidant and anti-inflammatory bioactive nutrients such as 
those found in fruits and vegetables may buffer the body against toxic insult.



Current Research Projects

Project #1: Superfund Chemicals, Nutrition and Endothelial Cell 
Dysfunction 
Project Leader: Bernhard Hennig

Project #2: Postnatal Complications of Perinatal PCB Exposure
Project Leader: Kevin Pearson

Project #3: Polychlorinated Biphenyls, Nutrition, and Diabetes
Project Leader: Lisa Cassis

Project #4: Biomimetic Magnetic Nanocomposites as a Platform 
Technology for the   Capture and Sensing of PCBs
Project Leader: J. Zach Hilt

Project #5: Chloro-Organic Degradation by Polymer Membrane 
Immobilized Iron-Based Particle Systems 
Project Leader: Dibakar Bhattacharyya



Current Research Cores

Core A: Administrative
Core Leader: Bernhard Hennig

Core B: Research Support
Core Leader: Andrew Morris

Core C: Research Translation
Core Leader: Lindell Ormsbee

Core D: Community Engagement
Core Leader: Dawn Brewer

Core E: Superfund Interdisciplinary Training 
Core Leader: Zach Hilt



Community Engagement Core (CEC)

Dawn Brewer

(Leader)

Kelly Pennell

(Co-Leader)

Lindell Ormsbee

(Co-Leader)

Annie Koempel

(Project Manager)

The CEC translates the science of the UK-SRC to communities.

The purpose of the UK-SRC’s CEC is to encourage exchange of 
information and meet the needs of individuals and communities by 
providing educational support about nutrition, environmental issues, 
and other perceived areas of concern.



Community Engagement Core’s Approach

Nutrition
• Core leader (Dawn Brewer) and project manager (Annie Koempel) are 

Registered and Licensed Dietitians.

Environmental Science
• Core Co-leaders (Lindell Ormsbee and Kelly Pennell) facilitate interaction 

between Research Translation Core and assist with environmental 
science/health related concerns identified by community members.

Evaluation
• Each program or activity is evaluated to assess progress towards meeting 

Specific Aims. 
• Primary outcomes of CEC activities are changes in knowledge/awareness 

and health behaviors (and in some cases changes in health outcomes).
• Focus groups or semi-structured interviews are conducted to assess program 

operation and partnership.



Forming Partnerships and Communicating our Message



Source: https://www.ihs.gov/healthyweight/hwmodel/

Forming Partnerships and Communicating our Message

Social Ecological Model for Behavior Change

https://www.ihs.gov/healthyweight/hwmodel/


Examples Superfund Community Action through 
Nutrition (SCAN)  Programs

BerryCare: A Blackberry Club to Facilitate 
Community Engagement and 
Phytonutrient Intake Extension Curriculum 
and Evaluation
Sustainable source of phytonutrient-rich 
blackberries to vulnerable older adults and 
to a fixed budget meal provider (e.g. Senior 
Centers).

Tanglewood Trail Walking Program:
This program is a community-initiated fresh foods walking 
program. Participants received $10 to spend on fruits and 
vegetables at their local farmer's market every Saturday 
(June - September) that they walked the Tanglewood Trail 
(approximately 1 mile round trip) to the market.



Family and Consumer Sciences Cooperative Extension 
System (FCS Extension)

• Smith Lever Act of 
1914 created a 
Cooperative Extension 
Service associated 
with each land-grant 
institution.

• Kentucky has 120 FCS 
county extension 
agent positions.



Source: http://dept.ca.uky.edu/agc/pub_author.asp?author=Brewer%2C+Dawn

Body Balance: Protect Your Body from Pollutants with 
a Healthy Lifestyle

Dunn K, Gaetke L, Stephenson T, Brewer D (2017) Older Adults’ Perceptions of Nutrition as Protective Against 
Detrimental Effects of Environmental Pollution.  Journal of Extension: Vol 55 (4); 4RIB7.

http://dept.ca.uky.edu/agc/pub_author.asp?author=Brewer%2C+Dawn


Body Balance Pilot Study

• Piloted in 4 counties by 
FCS Extension Agents

• 9-lesson curriculum

• Pre- and post-lesson 
evaluation

• Focus groups



Body Balance Pilot Study

Learning Objectives Assessment Questions

[correct answer]
Lesson: Cut Down on Environmental Pollutants in Your Food 

At the conclusion of this lesson, participants will be 
able to: 

• Learn why certain foods contain pollutants.

• Learn ways to consume healthy fish.

• Learn what arsenic is and where it is found.

• Choose and cook healthy meat and dairy products.

A way we are exposed to 

environmental pollutants, such as 

polychlorinated biphenyls (PCBs) and 

mercury, is from [eating 

contaminated foods]
Which of the following foods 

typically contains the highest 

concentration of arsenic? [brown 

rice]
Which of the following foods is most 

likely to have the highest 

concentrations of PCBs? [whole milk]



Body Balance Pilot Study



Body Balance Pilot Study - Results

• Focus group participants highlighted several specific 
behavior changes they made as a result of their 
participation.

• Increase in both nutrition and environmental pollution 
knowledge.

- Significant increase in knowledge for 63% of questions.

• The FCS extension agent was reported to be an important 
component in why participants attempted to make 
healthier lifestyle choices.



Body Balance Final Curriculum 

1. The Connection between Pollution and Nutrition 

(publication only)

2. Cut Down on Environmental Pollutants in Your 

Food

3. Make Your Plate a Rainbow

4. Healthy Ways to Flavor Your Food

5.  Fundamentals of Fermented Foods

6. Picking Out Produce: All About Organic and 

Conventional Foods

7. Safe Storage for Food and Drink

8. Nutritious Nuts and Seeds

• Revisions to the 
Body Balance 
curriculum was 
incorporated 
using feedback 
from the  
agents, 
participants, 
and program 
reviewers.



Reach of Body Balance

• Body Balance curriculum is available for 
Kentucky FCS Agents to use.

• Presented curriculum at FCS Extension 
statewide training.

• Potential to reach 500 – 1,000 people annually 
across Kentucky.
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