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RESEARCH
HIGHLIGHTSof

AND THE STORRS AGRICULTURAL EXPERIMENT STATION



It is a pleasure to again present highlights of 
our research conducted through the Storrs 
Agricultural Experiment Station for the 
Governor’s Office and the Connecticut General 
Assembly (per State Statute Ch. 426, Sec. 22-
102). As Connecticut’s land-grant institution, 
we have a federally charged responsibility 

MESSAGE FROM THE DEAN of the College of Agriculture, Health and Natural Resources
to educate the next generation of students; 
conduct fundamental and translational 
research to address the needs of Connecticut’s 
$4.6 billion agricultural economy; steward the 

state’s natural resources; improve human health; 
and provide non-credit education and outreach 
to Connecticut’s citizens through the Cooperative 
Extension System. Our research continues to be 
fully integrated with our academic programs, and 
our students are directly engaged with faculty 
in research as we train the next generation of 

scientists and leaders. Likewise, our research 
discoveries are delivered directly to those who 
can benefit from them through our Cooperative 
Extension System. 
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Experiment Station

Cameron Faustman 
 Interim Dean and Director, 

College of Agriculture,  

Health and Natural Resources 
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INTRODUCTION   The University of Connecticut’s Col-

lege of Agriculture, Health and Natural Resources 

(CAHNR) is committed to research that solves prob-

lems and investigates new areas relevant to agri-

culture, food, forestry, the environment, and human 

health. The Office of Research and Graduate Educa-

tion is responsible for facilitating CAHNR’s research 

environment, which is supported by capacity and 

competitive funds. Capacity research funding is pro-

vided through the federal-state partnership managed 

by the Storrs Agricultural Experiment Station (SAES). 

Competitive funds are obtained from a variety of fed-

eral and non-federal sources through the independent 

initiative of CAHNR’s faculty and staff. We encourage 

fundamental research to gain knowledge in relevant 

agriculture fields and multidisciplinary collaborations 

between institutions, agencies, and fields of study 

to advance national goals established by the United 

States Department of Agriculture’s National Institute of 

Food and Agriculture (USDA NIFA). We value applied re-

search approaches and the application of results from 

all research endeavors.  

The College of Agriculture, Health and Natural Re-

sources hosts nine departments that are home to 156 

faculty members and 133 staff. These individuals all 

contribute to the discovery of new knowledge and its 

communication to the broader population of the state, 

region, and nation. An essential component of the 

CAHNR research mission is to provide a framework for 

graduate student and postdoctoral scientist training, 

ensuring that the next generation of scientists is pre-

pared for addressing the state’s, region’s, and nation’s 

challenges.

VISION  The College of Agriculture, Health and Natural Resources will provide for a global sustainable future through 

scientific discovery, innovation, and community engagement. Our accomplishments will result in safe, sustainable, and 

secure plant and animal production systems; healthier individuals and communities; greater protection and conservation  

of our environment and natural resources; balanced growth of the economy; and resilient local and global communities.

MISSION   Our research mission is to develop knowledge and disseminate it through the three academic functions  

of teaching, research, and outreach education. This mission is based in historic federal legislation that led to the  

modern-day land-grant university, including the Morrill, Hatch, Smith-Lever, McIntire-Stennis and Animal Health acts,  

and enabling state statutes.
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The Storrs Agricultural Experiment Station (SAES) receives capacity funding from the USDA each 
year and a 1:1 state match is provided through the University’s block grant from the state legislature. 
For FY 2016, funding in the amount of $1.41 million was received to support independent investiga-
tor and multistate research in the broad fields of agricultural sciences, forestry, and animal health. 

The allocation of those funds 
is indicated in Figure 1. Nine-

ty-two percent of the budget was used to fund personnel (i.e., graduate students and faculty/
staff) who contributed to research associated with USDA-approved capacity projects.

The Storrs Agricultural Experiment Station and Research

Proportion of Funding Requests by Sponsor, FY 2016
Source: Office of Vice President for Research

Proportion of Funding Awards by Sponsor, FY 2016
Source: Office of Vice President for Research

Allocation of Storrs Agricultural Experiment  
Station Funds, FY 2016

Source: Office of Vice President for Research
Figure 1

The investment provided by the federal-state SAES partnership is lev-
eraged considerably by the creative and scholarly efforts of CAHNR’s 
faculty and staff. This is done primarily through pursuit of competi-
tive extramural funding in the form of single- or multi-year grant 
awards. In FY 2016, CAHNR faculty and staff members were engaged 
in research supported by more than 339 active or approved grants 
through the College; sixty-six projects were supported directly by the 
USDA capacity funds. 

In FY 2016, CAHNR researchers applied for a total of approximately 
$93 million in extramural grant funding (Fig. 2).  Proposals were 
submitted to a variety of federal and non-federal sources. Based on 
quantity of requested funds, federal agencies were approximately 
89 percent of the destinations for grant submissions. The majority of 
these were targeted to DOD, NIH, NSF, and USDA (Table 1).

  

Graduate Student Support
Faculty/Staff Support

Project Support

56%

36%

8%
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Proportion of Funding Requests by Sponsor, FY 2016
Source: Office of Vice President for Research

Figure 2

Proportion of Funding Awards by Sponsor, FY 2016
Source: Office of Vice President for Research

Figure 3
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Table 2.  Grant Awards by Federal Agency 
                (% of $20.9 million awarded by federal agencies)

Agency       Request      %
Corporation for National and Community Service $     20,000 0.1

Department of Defense $    409,812 2.0

Department of Housing & Urban Development $       68,201 0.3

Department of Justice $     127,890 0.6

Department of Transportation $     354,400 1.7

Environmental Protection Agency $     258,799 1.2

Food and Drug Administration $       21,500 0.1

Marine Mammal Commission $       29,942 0.1

National Institutes of Health $  2,451,922 11.7

National Oceanic and Atmospheric Administration $     621,410 3.0

National Science Foundation $   771,426 3.7

U.S. Agency for International Development $      99,059 0.5

U.S. Department of Agriculture $15,493,916 74.2

U.S. Fish and Wildlife Service $         8,400 <0.1

U.S. Geological Survey $     157,562 0.8

Total $20,894,239 100

The majority of funding awards in FY 2016 were from federal agencies and  
amounted to approximately $23.2 million in FY 2016. Just under 75 percent of all funding  
awards were received from USDA (Table 2).   

Table 1.  Proportion of Funding Requests by Federal Agency  
               (% of $85.9 million requested) 
      Agency Request %

Centers for Disease Control $    181,694 0.2

Corporation for National and Community Service $    109,894 <0.1

Department of Defense $    409,812 0.5

Department of Energy $    160,000 0.2

Department of the Interior $ 2,350,312 2.7

Department of Justice $    127,890 0.2

Defense Threat Reduction Agency $ 2,641,790 3.1

Environmental Protection Agency $ 1,686,687 2.0

Food and Drug Administration $    738,579 0.9

Marine Mammal Commission $      18,210 <0.1

National Aeronautics and Space Administration $    910,480 1.1

National Institutes of Health $37,830,665 44.0

National Oceanic and Atmospheric Administration $  1,379,800 1.6

National Science Foundation $  8,909,833 10.4

U.S. Agency for International Development $  5,471,818 6.4

U.S. Department of Agriculture $22,135,014 25.8

U.S. Fish and Wildlife Service $     289,780 0.3

U.S. Geological Survey $     589,151 0.7

Total $85,941,409 100
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The application for and acquisition of 
funding is a common metric used to 
gauge research activity.  While it  
communicates the value of a research 
idea/mission as judged by qualified  
peer scientists and agencies, it  
represents only the input side. The  
outputs realized from research funding 
are measured in terms of scholarship 
and the number of scientists (i.e., MS 
and PhD students and postdoctoral  
fellows) trained.

Scholarly Product/Indicator Number

Peer-reviewed journal articles 214

Books authored 6

Book chapters 23

Published conference proceedings 268

Technical reports and manuals 45

Patents 4

Editorships of major journals 13

Associate editorships/editorial board memberships 177

Member of federal peer review committees 30

Member of other national/international peer review committees 59

Member of state or regional peer review committees 28

Ad hoc reviews for granting agencies 668

     Source: Annual reports of CANHR departments.

Scholarly Productivity
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Human Capacity Development in the Agricultural,  

Training the 
Next Generation 
of research scientists

Health, and Environmental Sciences
is necessary for our state and nation to remain competitive in the global 
marketplace. An essential element of the CAHNR research mission is the 
training of MS, PhD, and postdoctoral scientists for the purpose of meet-
ing this need. The US Department of Labor Bureau of Labor Statistics re-
cently noted that research scientists will continue to be in high demand, 
with PhD-trained individuals enjoying the greatest opportunities.

MS    •    PhD    •    Postdoctoral fellows

In FY 2016

•  20   PhD graduated

•  28   DPT (Doctor of Physical Therapy) 

•  84   MS graduated

•  17   postdoctoral fellows worked under the  
           direction of CAHNR faculty members.
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Student Advisor Dept Thesis Research Title

Omer Hoke Yizao Liu ARE Three Empirical Essays in the U.S. Beer Industry

Zongliang Jiang Xiuchun C. Tian ANSC Gene Expression of Bovine Embryonic Development 
and Nuclear Reprogramming in the Mouse

Deepti Prasad Karumathil Kumar S. 
Venkitanarayanan

ANSC Acinetobacter baumannii: A Study on Prevalence, 
Detection and Virulence

Brent C. Creighton Carl M. Maresh KINS Effects of a Chronic Low Carbohydrate High Fat Diet 
on Markers of Cholesterol and Lipoprotein Metabo-
lism in Elite Level Ultra-Endurance Male Runners

Courtney Douglas Jensen Craig R. Denegar KINS The Treatment of Rib Fractures with Thoracic 
Epidural Analgesia

Hayley Vanessa MacDonald Linda S. Pescatello KINS The Influence of Modality on the Antihypertensive 
Effects of Exercise: A Meta-Analysis

Riana Rose Pryor Douglas J. Casa KINS Lasting Effects of Exercise in Heat on Subsequent 
Exercise and Thermoregulation

John Luke Pryor Carl M. Maresh KINS Effectiveness of an Intermittent Heat Exposure 
Protocol to Maintain Heat Acclimation

Garrett Ash Linda S. Pescatello KINS The Importance of Modality as a Determinant of the 
Antihypertensive Effects of Exercise

Jessica Cynthia Martinez Lindsay DiStefano KINS Comparative Effectiveness Of Injury Prevention 
Programs In Female Adolescent Athletes

Christianne M. Eason Douglas J. Casa KINS A Multilevel Examination of Career Intentions in 
Athletic Training: Individual, Organizational and 
Sociocultural Factors

David Looney William J. Kraemer KINS Relating Individual And Training Load Factors To 
Adaptations Over The Collegiate Men’s Soccer 
Season

Jan-Michael Hessenauer Jason Vokoun NRE Contemporary and Historic Effects of Fishing on 
Largemouth Bass Populations, Using Unexploited 
Populations for Reference

Michael John Evans Tracy Rittenhouse NRE Ecological Effects of Development on American 
Black Bear

Terrence Michael Vance Ock K. Chun NUSC The Association Between Dietary Antioxidants and 
Prostate Cancer Aggressiveness

Ruisong Pei Bradley Bolling NUSC Reduction of Obesity-Associated Chronic  
Inflammation by Low-Fat Yogurt

Mastaneh Sharafi Valerie B. Duffy NUSC Developing a Valid and Reliable Dietary Quality Index 
from a Liking Survey: Data from Association and 
Evaluation Studies in Children and Adults

Tho Xuan Pham Ji-Young Lee NUSC Anti-Inflammatory Mechanisms of Spirulina 
Platensis: Its Regulation of Histone Deacetylases, 
Endotoxin Tolerance, and Energy Metabolism in 
Macrophages

Liyang Xie Bradley Bolling NUSC Significance of Polyphenol Metabolism in Explaining 
the Bioactivity of Polyphenol-Rich Foods

Hsuan Chou Gerald Berkowitz PSLA Secondary Messengers Involvement in Plant Signal 
Transduction

*ARE: Agricultural and Resource Economics; ANSC: Animal Science;  NRE: Natural Resources and the Environment; NUSC: Nutritional Sciences;  
PSLA: Plant Sience and Landscape Architecture

PhD Degrees Conferred FY 2016
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Name Advisor Project Title

Kayla Elizabeth Belanger Laurie Devaney Shoulder Elbow Injury Risk in High School Baseball

Michael Joseph Bellows Laurie Devaney Shoulder Elbow Injury Risk in High School Baseball

Rebecca Cyr Lindsay DiStefano Y- Balance, Squat and Leg Mechanics

Colleen Danaher Laurie Devaney LSVT-Big

Carmine Joseph Defeo Michael Joseph Achilles Mechanical Adaptations

Erica Bryn Drake Deborah Bubela SR of Management of Idiopathic Scoliosis

John Harold Fidler Deborah Bubela BMI, Physical Performance & QOL in Urban Youth

Edward James Fifield Michael Joseph Insulin Sensitivity and its Effects on Tendon 

Madelyn Mary Filomeno Laurie Devaney LSVT-Big

Joanna Fisher Laurie Devaney Shoulder Elbow Injury Risk in High School Baseball

Catherine Walpole Griffin Deborah Bubela SR of Management of Idiopathic scoliosis

Ana Groff Justin LaFerrier Low-Cost Prosthetic Foot

Sarah Hale Justin LaFerrier Low-Cost Prosthetic Foot

Brooke Hayami Deborah Bubela SR on CRPS

Tracy Lynn Hicks Lindsay DiStefano Single Leg Squat and Risk

Timothy Isselee Laurie Devaney Exercise and Parkinson's Survey Research

Caitlin McNally Kearns Deborah Bubela SR on CRPS

Spencer Lau Laurie Devaney Exercise and Parkinson's Survey Research

Erin Marion McConnell Lindsay DiStefano Sport Specialization and ACL Risk

Patrick Michael McLaughlin Deborah Bubela BMI, Physical Performance & QOL in Urban Youth

Courtney Elizabeth Muscat Lindsay DiStefano Sport Specialization and ACL Risk

Kelly Anne O'Connell Deborah Bubela Shoulder Elbow Injury Risk in High School Baseball

Katherine Anne Pearce Lindsay DiStefano Sport Specialization and ACL Risk

Claire Pirnie Laurie Devaney LSVT-Big

Megan Marie Portz Richard Bohannon Hip Extension Strength Measures

Megan Reme Deborah Bubela SR on CRPS

Todd Robert Scheer Michael Joseph Achilles Mechanical Aadaptations

Nicole Sills Deborah Bubela Shoulder Elbow Injury Risk in High School Baseball

Doctor of Physical Therapy Degrees Conferred in 2016
Department of Kinesiology
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The ability to combine learning and hands-on experi-
ence in nutritional counseling drew Jennifer Buden to 
the Coordinated Program in Dietetics in the Department 
of Allied Health Sciences as an undergraduate. The 
program, one of the few of its kind in New England, 
offers students the opportunity to apply practicum and 
classroom work to meet accreditation criteria to pre-
pare for the exam to become registered dietitians. After 
completing the program, Buden continued at UConn to 
earn an MS degree in health promotion sciences.

“As a senior, I had the opportunity to work with  
Dr. [Pouran] Faghri on her research,” says Buden. 
“I was interested in worksite wellness programs to 
intervene, counsel, and educate individuals with chronic 
conditions or those seeking to make long-term lifestyle 
changes. As a graduate student, I was involved in the 
Institute for Collaboration on Health, Intervention 
and Policy, learning to assist individuals and commu-
nity groups with strategies to reduce the risk of chronic 
disease and minimize the associated health care costs.”

Buden also joined a team of researchers conducting 
a groundbreaking study on the health of correctional 
employees. According to recent data from the Centers 
for Disease Control and Prevention, more than 70 per-
cent of adults over the age of twenty are overweight or 
obese, putting them at increased risk for health compli-
cations from high blood pressure, type 2 diabetes, heart 
disease, and stroke. In an effort to combat this crisis, 
researchers have been studying the workplace to de-
termine factors that may be responsible for poor health 
behaviors and as a site to promote health through poli-
cies, programs and resources. 

Corrections officers have been identified as a group 
that experiences health threats at rates higher than the 
general adult population. They have a life expectancy 
of fifty-nine, significantly below the national average of 
seventy-nine. They experience elevated rates of chronic 
diseases, higher stress, and inability to adjust their 
setting or the pace of tasks, when compared to other 
professionals. While research has focused on the of-
ficers’ health, there has been an absence of information 
about correctional supervisors, including lieutenants, 

Registered Dietitian Treats Eating Disorders and Promotes 
Worksite Health Through Preventive Care
By Jason M. Sheldon

captains, and counselor supervisors. The impact of addi-
tional stress on the middle managers due to lack of executive 
support, administrative tasks, and responsibility for conflict 
resolution is unexamined and research may help identify 
ways to better aid this segment of the workforce, who could 
pass along benefits to their workers through improved social 
support.

The research is part of the Health Improvement Through 
Employee Control II (HITEC II) study, a continuation of 
HITEC I, which began to examine corrections officers’ health 
in 2006. HITEC II aims to improve workplace health and in-
troduce preventive health strategies. Other project members 
included Professor Pouran Faghri and Assistant Professor 
Tania Huedo-Medina of the Department of Allied Health 
Sciences and Assistant Professor Alicia Dugan, Dr. Martin 
Cherniack, and graduate research assistant Sara Namazi of 
UConn Health.

The researchers conducted a survey of 157 supervisors at 
twenty correctional facilities. Participants provided informa-
tion about their nutrition; physical activity; sleep; ailments, 
including diabetes, hypertension, cholesterol, anxiety, and 
depression; and attitudes and feelings about their work. 
Researchers asked about burnout, job satisfaction, and 
support from coworkers and administrators. The survey took 
a psychosocial approach to identify elements of the social 
setting and psychological factors to distinguish the effects 
on physical and mental health. Buden helped analyze these 

Jennifer 
BUDEN
Graduate Student 
Department of Allied Health Sciences
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data, which informed her master’s thesis, “The Interrelations 
Between Work Factors, Family and Work Health Climate, Work 
Schedule and Individual Behaviors.”

Using statistical modeling, Buden examined the relationships 
between work environment, characteristics of the employ-
ment setting, social climate, lifestyle behaviors, and propen-
sity for certain afflictions to identify associations between 
these attributes and their connection to nutrition, physical 
activity, and sleep. These associations can be used to predict 
employee health based on specific work-related factors and 
to design more effective health and wellness strategies at 
work and home for employees.

Buden also examined scheduling, analyzing shift work and 
overtime. Correctional employees often work long hours 
and rotating shifts, both of which can disrupt sleep. These 
scheduling traits have been associated with increased 
health risks, namely weight gain and propensity for chronic 
diseases. Changes to shift practices, for instance ten-hour 
work days and limiting overtime, could improve employee 
health, although further research is needed to determine 
which changes would be of most benefit. Buden believes that 
identifying relationships between work factors and health 
outcomes is essential to direct health policies and initiatives 
in the workplace.

“This research is an essential step to begin addressing the 
serious health issues facing correctional supervisors and 
officers,” Buden says. “Knowing how to improve the work 

climate leads to healthier practices related to nutrition and 
physical activity and lowers obesity rates, which, in turn, 
helps reduce the risk of many other serious health problems. 
Health promotion programs at the workplace often empha-
size changes the individual can make, but this study illus-
trates how a focus on organizational practices can be used 
to help improve employees’ health by identifying problems in 
the work environment and addressing them through policy 
changes and other interventions.”

This research project and Buden’s work at Student Health 
Services, where she provided outpatient nutritional counsel-
ing to students struggling with eating disorders, helped her 
find a career path.

“In May 2016, as I was wrapping up my graduate coursework 
and thesis, I began a position working for the Eastern Con-
necticut Health Network at their new inpatient eating disorder 
unit at Rockville General Hospital. Our unit provides the high-
est level of care for those suffering with eating disorders. It is 
one of only two of its kind in New England. The unit opened in 
August, and I’ve spent the past five or six months experienc-
ing what it’s like to launch a healthcare start-up. Though it is 
very different from my work on the research projects, I find 
that everything I’ve learned has prepared me for the start of 
my career and is applicable in some way.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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Research Features

Our focus has always been on hiring talented 

researchers to help advance the College’s 

research mission and solve real-world problems. 

The following articles provide brief summaries  

of the research activities of selected faculty  

and staff.  

 

The research enterprise of any entity is only as good as its scientists.
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Research Features

Xiaohui Zhou, assistant professor of pathobiology, has re-
ceived a four-year, $1.5 million NIH Research Project Grant (RO1) 
to study the foodborne pathogen Vibrio parahaemolyticus. 
According to the CDC, this strain of Vibrio is responsible for an 
estimated 45,000 illnesses in the United States every year.

Zhou first began researching this common seafood patho-
gen while a graduate student at Washington State University. 
V. parahaemolyticus causes an intestinal disease usually 
contracted by eating raw or undercooked seafood, particularly 
oysters. In some people, the illness can be quite serious.

“The overall goal of my study is to develop more effective and 
efficient approaches to treat infectious disease that is caused 
by bacterial pathogens,” Zhou says.

To do this, Zhou must first understand how the pathogens 
cause disease and must identify the proteins, or virulence 
factors, used by the bacteria to disrupt normal human intestinal 
cell processes.

Intestinal homeostasis (balanced cell death and proliferation) 
is a human defense mechanism against bacterial colonization. 
Many bacterial pathogens promote colonization by inhibiting 
cell death. However, Zhou discovered that Vibrio attacks its 
host by injecting certain proteins into intestinal cells, promoting 
massive cell proliferation that will replenish the intestinal cells 
damaged during infection and sustain maximal colonization.

The protein is secreted via a T3SS2 apparatus, which is a 
needle-like structure that Vibrio uses to inject specific proteins 
into human cells. This action disrupts the signal pathway in the 
gut, leading to this proliferation of intestinal epithelial cells. 
The goal of the study is to determine whether this proliferation 
provides a base that the bacteria use to attach to the intestine. 
Conversely, if the cells do not proliferate to replenish those 
damaged during infection, bacterial cells will detach from the 
intestinal wall through cell sloughing and be unable to colonize.

$1.5 Million Grant Funds Study of the Modus  
Operandi of Common Seafood Pathogen 
By Kim Colavito Markesich

This project will examine how the protein promotes cell prolif-
eration. “If we understand how this happens, we can develop 
medication that will disarm the bacteria,” Zhou explains. “Once 
we identify the proteins in this pathogen, we might also be able to 
study the mechanisms of other pathogenic foodborne diseases.”

In another study funded by the College, Zhou is looking at anti-
biotic-resistant bacteria with the goal of reversing resistance to 
existing antibiotics. Vibrio is currently resistant to penicillin. Zhou’s 
team discovered a mechanism where the pathogen uses surface 
protein to sense the presence of an antibiotic, then transmits a 
signal to turn on the expression of a bacterial enzyme to hydro-
lyze the antibiotic, rendering it ineffective.

“It is possible that other bacteria species use this mechanism 
to detect the presence of antibiotics, but it may involve different 
proteins for different bacteria,” Zhou points out. “We are now test-
ing inhibitors that will prevent a protein from sensing the presence 
of an antibiotic.”

“Antibiotic resistance is a serious problem,” Zhou says. “Many 
antibiotics are no longer effective. We have to understand how 
antibiotic resistance develops because we are becoming short 
of antibiotics, and it is a slow process to develop new ones. This 
research could potentially provide new approaches to treating 
infections by making old antibiotics effective again.”

Zhou is developing a new project that will use CRISPR gene 
editing to kill bacteria. This approach will use CRISPR technology 
to cut specific regions of the bacterial DNA. Possible applications 
might involve treating seafood with a food additive that involves 
this technology. “The approach is not new, but we are looking at 
a different method of delivering the CRISPR to the bacteria,” Zhou 
explains.

“Our approach to treating 
human infectious diseas-
es is two-prong: Discover-
ing anti-virulence methods 
that disarm bacteria, and 
making older medications 
more effective,” he says. 
“We really want to develop 
new ways to control, treat 
and prevent intestinal 
infectious diseases.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

Xiaohui  
ZHOU
 Assistant Professor 
Department of Pathobiology 
 and Veterinary Science
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Economist Seeks to Determine the Contribution of  
Food and Agriculture Industries to US Economy
By Jason M. Sheldon

Before coming to UConn in 2014, Richard Dunn, associate 
professor in the Department of Agricultural and Resource Eco-
nomics, established an extensive research portfolio focused 
on how economic environment influences risky health behav-
iors. For example, he recently published an article connecting 
declines in the stock market to increases in smoking, alcohol 
abuse, and poor mental health. Another project demonstrated 
that the Great Recession caused alcohol purchases and drunk 
driving fatalities to increase.

Dunn has now embarked on an ambitious long-term project to 
compile and analyze federal administrative and survey data 
documenting the contribution of food and agriculture indus-
tries (FAI) to the US economy. Statutory reporting requirements 
generate a wealth of information about the economic activity 
at US businesses. This data is a valuable resource that can 
inform policy decisions, improve production efficiency, increase 
the competitiveness of US firms, and better guide economic 
development in rural America.

Although the United States Department of Agriculture (USDA) 
collects extensive information about on-farm activity, they  
do not compile data on other segments of the food and fiber 
supply chain. Rather, these sectors are the responsibility of  
the Census Bureau. Without a mandate to systematically  
coordinate reporting across all the economic sectors that  
constitute the supply chain (on-farm production, manufactur-
ing, warehousing, wholesaling, professional and business  
services, transportation, retailing, and food services), the  
contribution of food and agriculture to the US economy will  
be underappreciated.

Dunn explains that when USDA was founded in 1862, agricul-
tural production was far more localized. “At the time, the vast 
majority of farms were small family operations. It would not 
have been uncommon for a farmer to use his own seed and 
fertilizer. Your family worked the farm, with maybe a few hired 
farmhand hands to help with the planting, growing, and har-
vesting. You took your grain to a gristmill or maybe you had  
one on your property. You preserved fruits and vegetables 
yourself. You butchered your own animals or took them to 
someone in town, but you took the meat home to salt and dry 
it. While there was an active trade in crops and livestock, a 
significant share of activity that transformed raw agricultural 
output to food for consumption was contained on the farm, 
so our mindset has historically linked all of agriculture to what 
happens on the farm.”

After 150 years of technological innovation, increased global 
trade, and migration from rural to urban areas, the food and 
agriculture supply chain looks radically different. Dunn ex-
plains, “From the growth of railroads and refrigerated trucking 
to the advent of fast-food restaurants and prepared meals, 
the number of exchanges that take place between the farmer 
and the consumer has increased dramatically. The organiza-
tion of data collection to properly measure and study the 
businesses engaged in this process has not kept pace.”

This lack of a coordinated data collection structure has 
far-reaching implications. Dunn points out, “If we think of 
agriculture only as the value of things that come off the farm, 
then we know that the contribution of agriculture to gross 
domestic product has been falling for more than the past 
hundred years. But much of what used to be that contained 
activity has branched off further and further to more special-
ized parts of this gigantic supply chain.”

“How important are food and agriculture and all the things 
that make food consumption possible? I know it’s not 1 or 
2 percent of the US economy, but no one knows precisely 
what percent of the US economy it is. Is it 10 percent? Is it 15 
percent? No one knows.” He continues, “We don’t know the 
answers to basic questions, like how many establishments 
are engaged in the supply chain? How many workers do they 
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employ and what kind of wages do these workers receive? 
Where are these businesses and firms located? What type of 
geographic concentrations exist? How important are these 
various sectors to the economic health of rural America? How 
are these things changing over time? What kind of innovation 
is happening? How is innovation in one sector affecting other 
parts of the supply chain? We cannot begin to answer these 
basic questions when we don’ even know which firms are 
part of the supply chain.”

Dunn is working with colleagues at federal agencies and 
research universities to analyze existing administrative and 
survey data. He acknowledges, “Given current budgetary 
pressures, creating new federal infrastructure to study FAI in 
a holistic manner is simply not feasible. Nevertheless, there is 
an amazing amount of new knowledge we can generate using 
data that already exists across different federal statistical 
agencies, but has yet to be combined and analyzed for this 
purpose.”

With collaborators at the University of Wisconsin-Madison, 
Dunn has secured funding from numerous sources to sup-
port this project, including a cooperative agreement with the 
USDA Economic Research Service, a USDA Hatch grant, and a 
$500,000 grant from the National Institutes of Food and Ag-

riculture under the Agriculture and Food Research Initiative. 
Dunn travels to Cambridge, Massachusetts, several times 
a week to access data at the Federal Statistical Research 
Data Center housed at the National Bureau of Economic 
Research. He has presented early results at several confer-
ences, including the Council of Professional Associations 
on Federal Statistics workshop on linking federal agricultural 
data and the Federal Statistical Research Data Center an-
nual research conference.

Dunn concludes, “In all of my classes, I highlight the famous 
quote from Sherlock Holmes: ‘Data! data! data!’ he cried 
impatiently. ‘I can’t make bricks without clay.’ Before we can 
answer really complicated questions, we need good data. 
We are creating those data in this project. I hope and expect 
the outputs of this project will provide farmers, producers, 
policy makers, and consumers the facts they need to make 
informed decisions.”
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Turfgrass Scientist Aims to Use  
Lawns for Carbon Sequestration
By Kim Colavito Markesich

With concerns mounting over the environmental 
effects from our love of manicured lawns, Karl  
Guillard, professor in the Department of Plant Science 
and Landscape Architecture, developed a research 
project that examines turf as an ornamental crop with 
environmental assets.

In a five-year project funded through the Storrs  
Agricultural Experiment Station and the New England 
Regional Turfgrass Foundation, Guillard is investigating the 
potential for turfgrass to capture carbon from the atmo-
sphere and sequester it in the soil organic matter.

“We have a lot of lawn in Connecticut,” Guillard says. “Our 
objective was to look at common lawn practices that have 
the greatest potential to sequester carbon. We are looking at 
this because, until recently, it wasn’t thought that short-
cut lawns and turf areas such as golf courses would have 
much of a potential to fix carbon. Grass is a tiny plant that is 
mowed frequently. But within the last ten years, we’ve seen 
pretty strong data suggesting that these grass systems 
have very high potential for fixing carbon, equal to con-
servation reserve systems of perennial grasses. That was 
pretty surprising.”

Carbon dioxide levels have been increasing over the past 
thirty to forty years, which may account for some of the 
changes in our weather patterns. In Connecticut, the most 
common sources of atmospheric carbon are derived from 
the burning of fossil fuels for heating and transportation.

During photosynthesis, plants take in carbon as carbon di-
oxide and fix the carbon into their structural (leaves, stems, 
roots) and non-structural (sugars and other metabolites) 
components. In perennial grass ecosystems, a large portion 
of that carbon ends up in the soil organic matter because of 
their large fibrous root systems.

The majority of lawn grasses in Connecticut are perennials 
containing large root masses that hold carbon in various 
forms, from active carbon that is used by organisms such 
as soil bacteria and fungi, nematodes, worms, and beetles, 
to more inactive forms, such as humus, that remain stable 
for years. Maintaining a functional soil ecosystem requires 

a balance of active to stable carbon. When lawns are managed 
correctly, the potential for removing carbon from the atmosphere 
and into the soil organic matter could have a significant beneficial 
ecological impact.

Some management factors that promote an environmentally 
healthy lawn include mowing higher, returning clippings rather 
than bagging, and choosing grass species with deeper root sys-
tems that require less water. Guillard wants to identify methods 
that will maximize any benefits from turfgrass.

The project includes 360 plots sown with four common grass 
species: Kentucky bluegrass, perennial ryegrass, tall fescue, and 
fine fescue. Factors being tested are mowing height (two, three, 
and four inches), fertilizer application, and mulch mowing versus 
bag mowing. Each year the team takes 720 samples across two 
different soil depths and tests for carbon and nitrogen content. 
Graduate and undergraduate students assist with soil sampling.

The goal is to determine which grass species have the greatest 
ability to accumulate soil carbon and how other factors affect the 
optimal amount of carbon sequestered in the soil. For instance, 
the higher a grass is mowed, the larger the root system, which 
increases the soil capacity for accumulating carbon.

“I am a true believer that every little bit counts,” remarks Guil-
lard. “If we can look at making a difference in identifying which 
combination of practices can maximize our carbon sequestering 
potentials, by all means, let’s do that.”
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In another project initiated in 2007, Guillard is studying the 
use of organic fertilizer on lawns. While organic turf man-
agement is becoming widely accepted, organic fertilizer in 
excess is not benign.

In organic management, how much is enough? Different 
types of fertilizers release nitrogen at different rates. Once a 
critical level is reached, the grass will not show any further 
color or quality benefits, and there is an increased risk of 
nitrogen leaching into groundwater.

Guillard planted turf plots with Kentucky bluegrass and tall 
fescue. His team is comparing the effects of twenty-three 
different rates of compost fertilizing to determine fertilizer ap-
plication rates that produce a commercially acceptable lawn 
while protecting the environment.

“I’m interested in finding out if we can take an objective soil 
sample measurement for organic maintenance systems, 
then come up with compost or organic fertilizer recom-
mendations that maintain an optimum level,” Guillard says. 
“Applying additional fertilizer when it’s unnecessary creates 
a system overload where over time, excess nitrogen and 
phosphorus can run off or leach into water systems.”

Soil samples are being tested in two ways that differ from a 
typical soil nutrient test. The first, the Solvita Soil CO2-Burst 
Test Kit, which measures the breakdown capacity of soil 
organic matter by microorganisms, was originally designed 
to determine if compost is ready for plant use. A high level 

of carbon in soil stimulates microbial activity, increasing the 
potential for soil to release nitrogen. Guillard thinks this test 
has the potential to measure organic matter breakdown 
in turf soil. The second test is the Solvita Soil Labile Amino 
Nitrogen test kit (SLAN), which measures the active nitrogen 
in soil organic matter.

The goal of the study is to develop a mathematical model 
for predicting soil nitrogen response and categorize a turf 
site and its response to nitrogen. This will guide application 
recommendations to ensure sufficient nitrogen for optimum 
growth and quality while preventing excessive application.

“These commercially available test kits could provide a gen-
eral guideline for applying fertilizer by determining whether 
the soil shows a low, moderate, or high response to addi-
tional fertilizer,” Guillard explains.

These projects should result in the identification of lawn 
practices that optimize soil carbon sequestration and meth-
ods for determining how much organic fertilizer is needed 
at any lawn site. The long-term benefits of both will assist 
in protecting water quality and help mitigate the effects of 
climate change.

“The project has been exciting and interesting,” he says. “We 
hope this information will be useful to professional lawn care 
companies and groundskeepers. We encourage them to 
incorporate soil monitoring into their maintenance services.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

2 0 1 6  H I G H L I G H T S  O F  R ES E A R C H         1 7



Scientific results on antioxidants and their effect on chronic 
disease are mixed at best. In theory, antioxidants disable dam-
aging chemical compounds called free radicals that contribute 
to chronic diseases such as cardiovascular disease and some 
cancers. But numerous studies suggest that, by themselves, 
these free-radical-counterinsurgents don’t do much to relieve 
chronic disease.

What antioxidants can achieve together, however, is a different 
story. While the impact of individual antioxidants might come 
up short, more promising results may come from what nutrition 
scientists call total antioxidant capacity (TAC). TAC measures the 
cumulative effect of antioxidants on free radicals and may hold 
clues to fighting chronic disease.

For eight years, Ock Chun, associate professor in the  
Department of Nutritional Sciences, has been establish-
ing critical baseline data to help identify the links between TAC 
and chronic disease. Chun established the first database that 
records the TAC of foods in the US diet and has helped to identify 
novel correlations between TAC and cardiovascular disease, 
prostate cancer, and more.

Chun came to UConn in 2008 as an assistant professor. At 
UConn, Chun began gathering baseline data on TAC. Her first 
project was to create a database that documents the TAC of 
various foods in the average US diet, something that had never 
been done before. This investigative protocol was validated by 
establishing relationships between estimated dietary antioxidant 
intakes of US adults and the concentrations of antioxidants in 
blood and urine.

She assayed dozens of foods and identified the top food sources 
based on TAC. They were, in order: tea, antioxidant supplements, 
orange juice, wine, beer, bananas, blueberries, oranges, and 
apples.

Of course, that medley of fruits, vegetables, and drink isn’t what 
US adults eat every day on average, so Chun’s next step was to 
estimate the dietary TAC of the average US adult. She reached 
some interesting results. Only 21 percent of adults in this country 
drink tea, but green tea makes up 28 percent of our dietary TAC 
because it’s so rich in antioxidants. 80 percent of US adults con-
sume fruits and fruit juices, but these contribute only 17 percent 
to the TAC of our diet.

Before interpreting these results, it’s important to note that TAC 
is only a convenient dietary concept. In theory, TAC reflects 
the synergistic effect of antioxidants on free radicals. As some 
scientists explain, antioxidants can “talk to each other” to build a 

stronger cooperative network that can more effectively disable free 
radicals. But there isn’t one foolproof way to measure TAC. Instead, 
by using multiple techniques, scientists can draw correlations 
between TAC and markers of chronic disease.

That was Chun’s ultimate research goal: to understand the impact 
of TAC on chronic disease. For example, in 2013, one study co-au-
thored by Chun found that a diet with high levels of TAC was highly 
correlated with lower incidence of cardiovascular disease.

Her most recent research interest has been to study the relation-
ships between TAC and prostate cancer. The verdict is still out on 
whether antioxidants can help to reduce prostate cancer. Scientific 
results so far are inconsistent on the subject, but until recently, 
there hasn’t been much prostate cancer research focused on TAC. 
In a population-based study in 2013, Chun’s results suggested that 
greater TAC is associated with less-aggressive prostate cancer.

Chun wants to learn more about the racial and ethnic differences 
between antioxidant intake and risk of chronic disease, but she 
says that it’s difficult to find sufficient data on the diet of African 
Americans. The solution, she says, might be to look at multi-ethnic 
datasets, comparing data on TAC intake and prostate cancer rates 
among Asian Americans, Hispanic Americans, African Americans, 
and Caucasian Americans.

The racial and ethnic variables Chun studies in relation to diet are 
just a glimpse of the broad perspective she has when it comes 
to food and nutrition. She says that her research is about making 
sense of all the individual variables involved in nutrition and health: 
diet, exercise, age, gender, socioeconomic class, etc. By under-
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Food and Nutrition Scientist Sheds Light  
on Dietary Antioxidant Research
By Michael Clausen
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standing how each of these variables affect someone’s risk or 
aggressiveness of chronic disease, more effective prevention 
measures can be established that target individuals and ulti-
mately increase their long-term health.

This broad perspective is something Chun says she learned in 
her public health education in South Korea. She says her nutri-
tion studies alone weren’t giving her the whole picture.

“I thought that I more wanted to approach nutrition in other as-
pects and holistically. It’s why I decided to study public health.” It 
was there that she learned nutrition is very tightly connected to 
social demographic factors and that there aren’t simple solutions 
for certain socioeconomic groups like the extreme poor. “It was 
really helpful in my long-term research.”

Chun is also an expert on research design, which comes in 
handy when she designs new studies. While inconsistencies still 
abound in antioxidant research—it’s not clear that eating more 
TAC-rich foods is a sure-fire way to reduce the risk of chronic 
disease, for example—Chun hopes she can continue to design 
sound studies that make clear the specific links between TAC 
and its impact on chronic disease so that her research can con-
tribute to effective prevention techniques.
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In the Department of Animal Science, Sarah Reed is 
researching molecular and cellular biology related to muscle 
growth and development in horses and sheep. While focusing 
on livestock, she hopes her work can also help address com-
mon human health challenges related to aging and nutrition.

The equine research Dr. Reed conducts analyzes younger and 
older horses to ascertain how muscle growth, maintenance, 
and loss occur. She is investigating the role of cytokines, 
proteins involved in the immune response, in muscle. The ef-
fects cytokines have on satellite cells, which are the stem cells 
responsible for skeletal muscle formation, are unclear. Skeletal 
muscles connect to bone, control movement, and play a role 
in metabolism. Satellite cells become mostly inactive in older 
animals, but can become functional again in response to cer-
tain stimuli, such as exercise, with cytokines directing cells to 
proliferate and differentiate in both beneficial and harmful ways.

Reed wants to know how cytokines and satellite cells interact 
in aged horses. Horses over fifteen are considered geriatric, yet 
with an average life expectancy of twenty-five to thirty years, 
many older horses continue to be used for athletic purposes, 
such as riding and competitions. As they age, however, older 
animals experience muscle loss, which affects their ability to 
remain healthy and useful as active animals. There is also a 
heightened risk of injury along with muscle loss. Reed aims to 
better understand how inflammation may drive muscle loss in 
aging horses by studying which molecules produce which re-
sponses to determine how cytokines are directing satellite cells. 
This may provide ways to avoid muscle loss and extend the 
industrious years of horses. Given the wide age range of the 
animals residing in the UConn Horse Barns, she has been able 
to study weanlings, yearlings, and adults to follow changes in 
muscle over time.

Reed believes that knowing more about how muscles react to 
particular conditions and revealing the underlying mechanisms 
may aid aging human populations given similarities in muscle 
loss.

In collaboration with Kristen Govoni and Steven Zinn, both 
also faculty members in the Department of Animal Science, 
Reed is also exploring how maternal nutrition affects muscle 
growth during fetal development in sheep. She is investigating 
how fetal muscle development and gene expression are af-

fected by maternal feed intake during gestation. She has also 
been exploring the persistent effects on the growth of lambs 
of overfeeding and restricted feeding during gestation.

In the first study, expectant ewes were overfed or underfed 
during gestation, mimicking conditions for ewes that may eat 
well or poorly depending on available food. Whether overfed 
or underfed, muscle fibers in offspring of both groups were 
initially larger but the muscle fibers grew more slowly than 
those of the adequately fed control ewes. Ultimately, this 
resulted in smaller muscle fibers in offspring from overfed 
or underfed ewes. There were expected differences in body 
composition, with less muscle mass and more fat. Nota-
bly, each maternal diet resulted in unique changes in gene 
expression that may have led to the decreased growth in the 
offspring.

Reed and her colleagues then studied ewes and offspring 
throughout crucial periods in gestation. Counting the number 
and size of cells during select intervals of primary and sec-
ondary myogenesis, they examined muscle cell formation 
and muscle growth. A USDA grant awarded to Zinn started 
the project’s initial exploration into the effects of nutrition 
on muscle development. Reed received an additional USDA 
grant to continue the research, which is now focused on 
exploring cellular processes that affect differentiation and 
metabolism in muscle.

Sarah 
REED
Assistant Professor
Department of Animal Science

Muscle Biologist Investigates Muscle Growth  
and Development in Horses and Sheep
By Jason M. Sheldon

2 0         2 0 1 6  H I G H L I G H T S  O F  R ES E A R C H



C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

Three muscles were observed, selected due to their distinct 
functions and locations in the body. Reed noted that their 
preliminary results suggested the muscles formed at differ-
ent rates. She is now studying metabolic pathways in cells, 
to further reveal the processes behind the varying muscle 
growth and tracing their lasting effects. Analyzing cells and 
metabolism is also relevant for predicting the feed efficiency 
of the animal and the quality of meat for consumption.

Reed hopes to use this research to design interventions in 
mothers and offspring to help offset the effects of improper 
diet. “Any remediation in diet would likely be postnatal, when 
lambs are more intensely managed,” she says. “This would 
help with production, improving the quantity and the quality 
of muscle, without a prohibitive cost. Also, these effects are 
multigenerational. Others have seen negative effects in third-
generation offspring. It’s a production problem, but an even 
larger problem if these nutritional consequences continue 

over several generations. If we can be proactive and fix 
the first generation affected, that might eliminate other 
problems that could occur later on.”

Her research on lambs is also relevant for humans. Sheep 
and humans share similarities in their gestational timeline, 
body weight ratio between adults and newborns and 
other general developmental and growth characteristics. 
Reed believes that researching cellular metabolism, par-
ticularly glycolysis and oxidative metabolism,  
could provide important information on the fetal develop-
ment of metabolic diseases, such as diabetes, that occur 
later in life.
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Landscape Ecologist Studies Human Dimensions  
in Natural Resource Management

The research of Anita Morzillo, assistant professor in the 
Department of Natural Resources and the Environment 
(NRE), incorporates the social sciences into natural resource 
management. She studies human dimensions of natural 
resources, seeking to determine how people value, use, and 
make decisions about the environment. Such knowledge may 
foster communication and facilitate effective planning and 
management by engaging the public and stakeholders in the 
decision-making process. She focuses primarily on wildlife, 
forests, water resources, urban ecosystems, and outdoor 
recreation.

Morzillo’s interdisciplinary approach integrates areas such as 
landscape ecology, GIS, remote sensing, and social psychol-
ogy with the study of natural resource management. “My goal 
is to determine the factors that influence people in making 
decisions about natural resources,” she says. 

Working at the crossroads of natural and social science 
disciplines necessitates partnerships, leading Morzillo to 
collaborate with other colleges, businesses, and countries. In 
her work called “communities in the middle,” funded by the 
USDA Agriculture and Food Research Initiative, Morzillo joins 
forces with researchers at the University of Maine, Ohio State, 
and James Madison University to explore the socioecologi-
cal challenges faced by populations in rural forest-based 
regions. Communities in the middle live in neither wilderness, 
urban, nor suburban areas. These regions are estimated to 
constitute over a quarter of the continental United States, yet 
less than 5 percent of the population, and are linked by similar 
environmental, demographic, manufacturing, and production 
challenges. The researchers are examining forests in terms of 
timber production, recreation, and other commercial services. 
They also study other aspects of the community, such as 
connectivity of transit and telecommunications to urban 
areas, and social structure, in terms of demographics, income 
inequality, and culture. Determining how these elements work 
together can help community leaders and stakeholders make 
decisions regarding current and future use of resources.

Morzillo has studied urban ecosystems through water 
resource management and green infrastructure initiatives. 
Before coming to UConn in 2014, Morzillo was assistant pro-
fessor in the Department of Forest Ecosystems and Society 

By Jason M. Sheldon

at Oregon State University, working with the Portland-
Vancouver Urban Long-Term Research Area Exploratory 
Project. As part of the research team, she studied human 
perceptions of nature-based resources, like parks and 
ponds. This project led to her involvement in the Blue-Green 
Cities Research Consortium, a collaboration between the 
United States, United Kingdom, and China seeking to develop 
integrated flood management and green infrastructure in 
urban settings.

At last year’s Blue-Green Cities Urban Water and Flood Risk 
Management symposium in Ningbo, China, Morzillo pre-
sented her work on the perceptions of natural and social 
landscape characteristics in a comparative study of Port-
land, Oregon, and Vancouver, Washington. She highlighted 
individual viewpoints showing the relationship between 
social wants, including transportation, stores, and services; 
and natural areas and environmental features such as trees 
and streams. Morzillo surveyed residents on their social and 
environmental concerns and varying attitudes related to 
proximity and access to natural and social resources. With 
urban centers expanding as populations grow and increas-
ingly centralize, this approach helps scientists better under-
stand residents’ needs and preferences. This information 
can be used to help communities in land use planning and 
gives the public a voice in how their cities look and function.
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With international researchers, Morzillo is examining sustain-
able drainage systems (SUDS), infrastructure networks that 
keep areas from flooding while reducing the ecological con-
sequences of contaminated water. As a result of construc-
tion displacing natural spaces, the potential for flooding and 
pollution has risen dramatically, especially in urban areas. 
Traditional construction materials such as asphalt and con-
crete prevent rain water from being absorbed into the ground, 
and runoff can introduce contaminants into natural water 
bodies, affecting plants, wildlife, and people. The goal of SUDS 
is to create low-cost and limited-maintenance structures 
and construction materials to handle increased rainfall and 
protect water by collecting and filtering it before it returns to 
the soil or water supply.

Examples of SUDS are permeable paving and bioswales. 
Permeable paving allows water to be absorbed through the 
surface, preventing flooding, while base layers act as a sieve, 
filtering the water. Bioswales collect rain and surface runoff 
in basins consisting of compost or vegetation that helps the 
purification process by trapping contaminants and slowing 
the flow into the ground. 

The importance of public outreach is demonstrated in 
Morzillo’s participation in UConn’s ongoing collaboration 
with Eversource Energy. This multidisciplinary project seeks 
to reduce the frequency, number, and duration of power 

outages during severe weather. The majority of outages are 
caused by falling trees and limbs, and Morzillo’s work is pro-
viding insights into the needs and opinions of residents in mu-
nicipalities regarding vegetation management. She explains 
that trees in communities have aesthetic value to residents 
and provide privacy, shade, and other benefits. These values 
must be balanced with the need for reliable power, which can 
require significant changes to vegetation around power lines.

Morzillo’s work on her part of the Eversource project involves 
two NRE graduate students and Tom Worthley, an associate 
extension professor, among others. PhD student Danielle 
Kloster is working on an analysis of the role of the media in 
power outages. MS student Daniel Hale is evaluating people’s 
perceptions of trees from urban to rural areas throughout 
Connecticut. Morzillo and Worthley will assess community 
support for managing trees along roadsides in ways that will 
set long-term management strategies for keeping trees off 
power lines.

Assimilating information and knowledge developed using 
social sciences approaches to environmental practices can 
help promote viable strategies for natural resources man-
agement from local to national levels. Results from Morzillo’s 
research provide a voice for the public and insight about 
what strategies may or may not be feasible from the public 
perspective.
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Tania Huedo-Medina, assistant professor in the Depart-
ment of Allied Health Sciences (AHS), is a biostatistician 
who develops and applies statistical techniques that identify 
variables and interactions between them that make health-
related treatments and prevention interventions effective 
in reducing disease. She hopes her results will help medi-
cal experts tailor prevention and treatments to individuals. 
Huedo-Medina has worked with dozens of health research-
ers at UConn and is a major resource for those on campus 
needing statistical expertise on health-related issues.

Huedo-Medina is director of the Synthesis of Individual 
Participant Evidence Data (SIPED) Lab, where she works 
with undergraduate and graduate students and collaborates 
with faculty in the Departments of Allied Health Sciences, 
Psychology, Statistics, Kinesiology, Nutritional Sciences and 
other health-related disciplines across the University; at the 
UConn Health Center; and with other universities nationally 
and internationally. 

With her collaborators, Huedo-Medina applies statistical 
methods such as meta-analysis, causality, and multilevel 
modeling to learn about the success of health promotion 
interventions and treatments of chronic diseases. Meta-
analysis combines results from different clinical studies to 
obtain an evidence-based and more accurate estimate of a 
treatment’s effectiveness and has the potential to explain 
health diversity. She develops causal models to analyze, for 
example, possible biological mediators between environmen-
tal or lifestyle characteristics and the onset or improvement 
of a disease. Multilevel modeling identifies correlations within 
related groups or over time and helps Huedo-Medina under-
stand why treatments work similarly within the same family, 
the same region, or other possible clusters. She applies 
these methods to a variety of health-related topics, focusing 
on, among other chronic diseases, HIV and celiac disease. 
She and her collaborators build models that identify which 
behavioral, environmental, and/or biological differences 
between individuals, including genomics, metabolemics, 
and microbiome, make treatments and/or health promotion 
interventions successful for some and less so for others. She 
has developed and published a theoretical model to predict 
celiac disease that incorporates biological, behavioral and 
environmental factors, which she is now testing. 

Biostatistician’s Research Works Toward  
Personalized Medicine
By Michael Clausen

One of Huedo-Medina’s many research interests is the effects 
of the Mediterranean diet on cardiovascular disease. Huedo-
Medina says that researchers “know that [the diet] is very 
beneficial, but for whom, and when and how much?” Many 
meta-analyses of the diet’s effects have been published,  
but they often don’t meet accepted standards of data  
credibility, don’t use appropriate statistical techniques, and 
don’t disclose full methodological characteristics. She and 
other researchers published the results of an “up-to-code” 
study, which revealed that, among other factors, if a Mediter-
ranean diet is conducted as a long-term intervention, as a  
supervised program, including self-monitoring and social 
support from other participants, participants are less likely 
to develop a cardiovascular disease. The Mediterranean diet, 
Huedo-Medina points out, is “more like a lifestyle” than a  
short-term intervention.

Huedo-Medina believes this kind of lifestyle approach, where 
not only the individual’s behavior but biology and environment 
for the long term are considered, is effective in preventing 
other autoimmune and nutrition-related problems, like celiac 
disease and obesity. 

Multi-sourced data can indicate why two people who have 
the same health behaviors but slightly different genomes may 
have wildly different health-related problems. “You are not 
exactly the same as me. Everything that works for you (that 
could be healthy) may not work for me,” she says. Medical 
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practitioners can use these models to identify the variables 
that make one patient different from another and design a 
prevention and/or treatment tailored to that patient within his 
or her community. This approach is called personalized medi-
cine. Huedo-Medina believes that using statistical techniques 
to learn about individuals’ characteristics and environments is 
crucial in making personalized medicine more effective.

Huedo-Medina is part of a team assembled by Assistant 
Professor Amy Mobley in the Department of Nutritional 
Sciences for an NIH-funded project evaluating the impacts 
and feasibility of a father-focused childhood obesity preven-
tion program developed and piloted by Mobley. The program, 
for which participants were chosen from lower-income families 
eligible for federal food assistance programs, addresses 
paternal parenting practices such as meal planning, cook-
ing, and physical activity. As co-investigator on the project, 
Huedo-Medina is using statistical techniques to measure the 
effects of the new practices on children within the same family 
compared with children in other families. For this study, she 
focused on Latino families, who experience health dispari-
ties in comparison with non-Hispanic whites. In the process, 
she realized that it was important to understand how these 
families, many consisting of adult immigrants and their young 
children, lived in their native countries before coming to the 
United States.

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S

At the time Huedo–Medina was doing this work, UConn’s vice 
president for global affairs, Dan Weiner, was seeking oppor-
tunities to develop relationships with academic institutions in 
Cuba as the Obama administration began working to normalize 
relations with the nation. Aware that Cuba has close connec-
tions with other Latin American nations, Heudo-Medina felt it 
would be a good place to start her study of Latino families and 
might open doors in other countries. She approached Weiner 
and Jeffrey Fisher, director of the University’s Institute for  
Collaboration on Health, Intervention, and Policy (InCHIP),  
suggesting a visit to explore the possibilities for a health  
science research initiative. She and Fisher made their first trip 
to Cuba in November 2015. Since then, she has continued to 
work to forge partnerships, securing verbal agreements from 
seven Cuban institutions for collaborative health research. 
Three graduate students and a faculty member from the Col-
lege presented their research at an international conference in 
Cuba during the summer of 2016, and in January 2017, a group 
of faculty members representing six College departments 
and InCHIP traveled to Cuba to work with colleagues to draft 
project outlines and grant proposals. At the same time, Heudo-
Medina led a delegation of University administrators, including 
Weiner, that signed memoranda of understanding with the 
institutions from which she had secured verbal agreements. 
These efforts have laid the groundwork for what Huedo-Me-
dina hopes will be fruitful collaborations with the University’s 
new partners in Cuba. 
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According to the Centers for Disease Control, each year 2.5 
million older people are treated in emergency departments for 
fall injuries.

“We are more prone to falls are we age,” says Jeffrey  
Kinsella-Shaw,  associate professor in the Department of 
Kinesiology and director of the Doctor of Physical Therapy 
Program  (DPT). “Keeping people from falling and hitting the 
ground is hugely important, as falls are the fourth biggest killer 
of Americans over the age of sixty-five.”

While a physical therapist at Windham Hospital, Kinsella-Shaw 
directed a fall risk reduction program and support group for 
patients with Parkinson’s disease and multiple sclerosis, as 
well as stroke survivors. Working with these patients gave him 
an insider’s view into living with balance issues.

His current research focuses on two areas. The first is looking 
at the biophysics of postural control, evaluating fall risks, and 
examining how aging in the brain and other perceptual systems 
affect movement and balance.

His other area of interest is determining how exercise affects 
neurotrophic factors in the brain relating to aging, to improve 
short term and spatial memory as well as stave off major de-
pressive disorders often seen in elderly patients. This research 
will be done at UConn’s newly constructed Brain Imaging 
Research Center (BIRC).

“One of the exciting things at UConn is the new Siemens 3 tesla 
Prisma MRI scanner housed in the BIRC,” says Kinsella-Shaw. 
“We are now one of the best-equipped research facilities on the 
East Coast for clinical and cognitive neuroscience.”

So why do we fall more as we age?

“The changes are principally neuromuscular,” Kinsella-Shaw 
explains. “This includes both a slower reaction time and a gen-
eral loss of balance that parallels changes in vision, hearing, 
and the entire nervous system.”

The most common way people fall is to misjudge the height 
of a surface when stepping up or down, tripping over a step, 
uneven surface, or clutter, or by experiencing a loss of balance.

“In physical therapy we find that people change the degree in 
which they penetrate the local environment,” Kinsella-Shaw 
says. “They engage in fewer activities because they feel an 
escalated sense of risk, or worse, don’t change until they’ve 
had an accident. People lose their ability to judge what they are 
capable of doing.”

Anything that affects movement of fluid in the ears or that 
damages the cells in the inner ear can influence balance. 
This could include exposure to second-hand smoke, high 
levels of noise pressure, and overuse of antibiotics in the 
erythromycin family.

Kinsella-Shaw and a team of DPT students are conducting a 
study on the potential of minimalist running shoes to improve 
balance.

“We know that the use of minimalist shoes by long distance 
runners creates healthy changes in foot mechanics,” Kinsel-
la-Shaw explains. “We want to see if using these shoes will 
give elderly folks better contact with the ground and improve 
their balance.”

The study will compare the use of minimalist shoes and 
standard shoes. New Balance is supporting the project by 
providing shoes.

In another study supported through a seed grant ($10,000  
to pay for twenty MRI sessions), Kinsella-Shaw is partnering 
with Assistant Professor in Residence of Kinesiology  
Adam Lepley in a patient-centered study at the BIRC. The 
project will involve transcranial magnetic stimulation (TMS) 
to determine whether brain stimulation will improve recov-
ery from ACL knee surgery. The idea is to train the muscles 
while applying direct facilitatory stimulation to the part of the 

Physical Therapist Studies Risk and Prevention of Falling
By Kim Colavito Markesich
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brain that controls the muscles in the upper thigh and knee, 
examining any changes in the motor cortex after stimulation 
through a functional MRI (fMRI). While a structural MRI pro-
vides images of tissues, an fMRI maps brain activity.

Such research could lead to advances in treating patients 
with other health issues such as stroke or total knee replace-
ment. “This is a step toward a new class of clinical interven-
tions in regenerative medicine,” Kinsella-Shaw points out.

Regenerative medicine is a relatively new area, but one 
with exciting potential to treat a variety of illnesses 
such as Parkinson’s disease and multiple sclerosis.

When asked what he would most like to learn about 
the brain, Kinsella-Shaw says, “I’d like to identify why 
we are not symmetrical. Why our left and right sides 
don’t do the same jobs on the same schedule. It has 
huge clinical implications.”

“We know a lot about sections of the brain, 
but not why it works altogether,” he says. 
“We are in a period of history where the 
expansion of our knowledge base is 
more rapid than ever before, because 
we finally have the tools that allow us 
to examine the brain from a molecular to 
holistic level.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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One of Connecticut’s most valuable resources resides in Long 
Island Sound. Shellfishing for bivalve mollusks is a $30 million 
a year commercial industry and a popular recreational activ-
ity in many coastal towns. Shellfish beds and reefs of clams, 
oysters, mussels, and scallops also protect the shoreline. 
These habitats mitigate storm damage by dispersing waves, 
which guards against coastal erosion, while filtering water 
and stabilizing sediments that aid the growth of plants and 
other organisms that contribute to improving water quality 
and ensuring biological diversity. Shellfish are also a healthy 
food choice, low in fat and calories while boasting a variety of 
vitamins and minerals.

Shellfishing has long been a part of Connecticut’s history.  
Native Americans were consuming shellfish and using the 
shells to create legal tender and artwork before the arrival of 
the first colonists. As the colonial population increased and 
demand for shellfish rose for consumption and trade, people 
began to address concerns about preservation and growth of 
shellfish beds.

Tessa Getchis, an aquaculture extension educator for  
Connecticut Sea Grant, and her colleagues are leading  
the way to continue preservation of the coastal ecosystem 
by facilitating awareness of shellfish resources through the 
Connecticut Shellfish Initiative. The project focuses on 
promoting and expanding shellfish harvesting while encourag-
ing cultivation and restoration efforts, highlighting the numer-
ous environmental and ecological benefits. The initiative is also 
seeking to educate the public about Connecticut’s heritage of 
shellfish aquaculture, increase the understanding of coastal 
and marine environments, and inform about the risks and ben-
efits of seafood consumption.

For the past three years, Getchis has been bringing a diverse 
coalition of collaborators together to develop a detailed plan 
to address challenges and enhance opportunities for growth. 
She is working with fishermen, municipal managers, industry 
representatives, regulatory agencies, researchers, educators, 
specialists, environmental groups, and Connecticut residents to 
form a Vision Plan of actionable recommendations to aid shell-
fishing and shellfisheries. “It’s a plan that incorporates voices 
of those familiar with shellfishing that can provide relevant con-
text to problems and help facilitate consensus on steps to take 
to improve awareness and increase growth.” She notes that 
the privatization of much of the state’s shoreline and the fact 
that many of Connecticut’s shellfish are shipped to out-of-state 
markets have contributed to a lack of knowledge and apprecia-
tion for these local aquatic resources.

The Vision Plan calls for increasing public awareness and 
support of aquaculture. Getchis believes involving the public 
is critical as the plan develops to meet the organization’s 
commercial, recreational, educational, and restorative goals. 
She explains that Long Island Sound is a busy estuary with 
lots of activity and businesses that may affect the cultivation 
of shellfisheries, and so broad input from the public is neces-
sary for success. To help raise the visibility of shellfishing, last 
year she created a project, “Listening, Learning and Leading 
to Support Shellfish Aquaculture Growth in Connecticut and 
the Nation,” that was awarded over $300,000 in a grant 
from the National Oceanic and Atmospheric Administration 
(NOAA) National Sea Grant College Program’s Aquaculture 
Technology Transfer Initiative. These funds have provided op-
portunities for Getchis and her partners to conduct outreach 
activities and education initiatives to increase interest in Con-
necticut shellfish and shellfisheries. She has been working 
extensively with the Connecticut Department of Agriculture’s 
Bureau of Aquaculture, the Milford Laboratory of NOAA’s 
Northeast Fisheries Science Center, and her colleagues in 
Sea Grant and Extension. She has also enlisted assistance 
from museums and aquariums to create workshops and 
host seminars while participating in farmers’ markets, oyster 
festivals, and clam digging events to circulate information 
and spark enthusiasm. Additionally, she is currently working 
on a comprehensive survey to find additional ways to better 
communicate and disseminate information to the public. The 
Vision Plan has sought public comment throughout its devel-
opment and continues to reach out to residents to hear their 
concerns and ideas.

Aquaculture Extension Educator Collaborates to  
Preserve and Promote Shellfish and Shellfisheries
By Jason M. Sheldon
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Though Getchis has concentrated on public relations efforts, 
she has also been collaborating to help shellfish farmers 
directly with Assistant Extension Educator Cary Chadwick. To-
gether they have developed an interactive program, the Aqua-
culture Mapping Atlas, to make site selection for shellfishing 
easier. Shellfish beds are owned by the state and available 
to farmers through leases. Choosing ideal sites for cultivation 
can be difficult without knowledge of other aquatic activities 
or environmental information. Getchis and Chadwick gathered 
relevant information to create an interactive map to provide 
users a number of options to view areas with multiple layers 
of data. The Atlas is publicly available, giving users, whether 
companies or individuals involved in harvesting, the ability to 
determine favorable lease areas and print maps directly from 
the site. Getchis notes this tool has proven useful to promoting 
shellfish aquaculture at the state and federal levels.

Many groups have been working over the years to promote 
the industry and their products, and Tessa Getchis and the 
Connecticut Shellfish Initiative follow in these footsteps to pro-
mote and protect aquaculture resources. “Many businesses 
and organizations are already doing their part to bring greater 
awareness to Connecticut’s shellfish and shellfisheries,” says 
Getchis. “Further public education campaigns and outreach 
programs are crucial tools to ensure the shellfish industry and 
marine aquaculture are sustained, grown, and continue to be 
enjoyed for years to come.”

C O L L E G E  O F  A G R I C U LT U R E ,  H E A LT H  A N D  N AT U R A L  R E S O U R C E S
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