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Welcome

Welcome to the first annual Kentucky Family Impact Seminar! As 
leaders in our Commonwealth, I am sure you are aware of many 
issues facing Kentucky families today and are actively seeking 
solutions that are in the best interests of our families. Our goal is 
to help you with that task by providing evidence-based, unbiased 
research from renowned scholars.

This year’s seminar focuses on the relationship between food and 
health. Statistics continue to demonstrate that many Kentucky families increasingly face 
challenges with rising food costs and lower health quality. At the same time, farmers and 
producers struggle to provide products that are profitable and sustainable. As leaders and 
policymakers in the state, you have an opportunity to make serious and lasting impacts 
on these issues. The focus of this briefing report is to identify strategies that are mutually 
beneficial to farmers, producers, individuals and families. Our hope is that with this 
knowledge, policymakers can enact policy that is mutually beneficial to all concerned.

The development of this seminar would not be possible without the efforts of many 
groups and individuals. While it is based on a partnership between the University of 
Kentucky’s School of Human Environmental Sciences and Family and Consumer Sciences 
Cooperative Extension, it would not be possible without support from our steering 
committee and advisers. I would like to particularly thank the conceptual artist and 
founder of the national seminars, Dr. Karen Bogenschneider, as well as our legislative 
supporters, Sen. Paul Hornback and Rep. Tom McKee.

Your past has demonstrated your commitment to Kentucky families, and I hope you find 
the seminar to be a valuable educational tool as you go forward in your work. We are all 
committed to building strong families and stronger Kentucky communities.

Thank you,

Ann Vail
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Purpose and Presenters

Building Strong Families for Kentucky: Partners in Food and Health is the first Kentucky 
Family Impact Seminar presented by the University of Kentucky. The Kentucky Family 

Impact Seminar provides objective, current, and solution-oriented family issues research 
to state legislators and leaders. The intent of the seminar is to provide policymakers with 
research that will be a resource and will encourage policymakers to examine policies 
through the family impact lens. The seminar is designed for state legislators and their 
aides, governor’s office staff, legislative service agency staff, and state agency officials. It 
provides objective, nonpartisan research and does not lobby for specific policy positions. 
Seminar participants discuss policy options and identify common ground where it exists.

For speakers’ Powerpoint presentations, please visit our website at HES.UKY.EDU/FIS. 

The Kentucky Family Impact Seminar features the following speakers:

Alison Gustafson, PhD, MPH, RD
Assistant Professor
Dietetics and Human Nutrition
University of Kentucky
204 Funkhouser Building
Lexington, KY  40506
859-257-1309
Alison.Gustafson@uky.edu

M. Susie Nanney, PhD, MPH, RD
Associate Professor
Family Medicine and Community Health
University of Minnesota
717 Delaware St. SE, Suite 166
Minneapolis, MN  55414
612-626-6794
msnanney@umn.edu

Alice Ammerman, DrPH, MPH, RD
Director, Center for Health Promotion and Disease Prevention
Professor, Department of Nutrition
The University of North Carolina at Chapel Hill
CB# 7426, 1700 MLK/Airport Road, Room 239
Chapel Hill, NC  27599
919-966-6082
Alice_Ammerman@unc.edu
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Executive Summary

The relationship between the food environment and health issues remains a priority 
as the incidence of obesity and diabetes rises among Kentucky families. Food 

environment research generally focuses on families’ access to food stores, the types of 
foods stocked by accessible food stores, and how food is marketed to families. Researchers 
also seek to determine whether alterations to the food environment can positively impact 
the health status of families, especially among rural families with low incomes. In addition, 
researchers continue to examine how the food environment can positively impact the 
local economy. Families in Kentucky face considerable issues with their food environment 
and subsequent food-related health issues.

The 2013 Kentucky Family Impact Seminar will provide research-based information on 
the topic of the food environment and its related health issues to assist policymakers in 
making informed policy decisions in the future. The seminar does not advocate for any 
position.  Rather, it is intended to be a resource that provides policymakers with valuable 
information on how the specified issues are impacting families in the Commonwealth. 
This seminar begins with a detailed description of the food environment in Kentucky, is 
followed by an outline of how policies are impacting food marketing in school, and ends 
with a discussion of how incentive-based programs at various levels are impacting the 
food environment.

Continued on page 12
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The first speaker is Dr. Alison Gustafson of the University of Kentucky. Dr. Gustafson will 
provide an overview of the current food landscape in Kentucky, with a particular focus on 
rural areas. She will present information on how healthy food sale practices are lagging in 
certain areas of the state and follow it with an outline of how these practices are impacting 
the dietary intake of Kentucky families. She will conclude her 
presentation by describing possible local-level and state-level 
policy approaches that could simultaneously improve the state of 
the food environment and local economies.

The second speaker will be Dr. M. Susie Nanney of the University 
of Minnesota. Dr. Nanney’s presentation will focus on marketing 
within the school environment. She will describe the role that 
vending plays in the school cafeteria environment and how it 
can potentially impact adolescents’ access to healthy foods. Her 
presentation will detail how school policies within and around 
the school setting can possibly improve availability of healthy 
food, especially in rural and low-income communities. She will end her presentation by 
exploring the connection of the issue to local agriculture, with improving access to local 
agricultural foods in schools as one approach to improving adolescents’ healthy food 
intake.

The final speaker will be Dr. Alice Ammerman of The University of North Carolina at Chapel 
Hill. Dr. Ammerman will illustrate innovative approaches used by farms transitioning from 
growing tobacco to larger, more industrialized agriculture, and how this change could 
potentially impact the food environment. She will also address the environmental benefits 
of smaller-scale sustainable farming practices, as well as the related health and nutrition 
benefits to local families. In addition, she will present an economic analysis of how 
smaller-scale sustainable farming practices provide opportunities for the development of 
integrated local and sustainable food systems. Dr. Ammerman will finish her presentation 
by conducting a policy analysis of local food systems and sustainable agriculture. 

Three chapters are included in this briefing 
report. Each chapter includes a detailed 
description of the speaker’s presentation. 
Each description is followed by an article 
which will supplement their presentation 
and provide more information of the topic. 
In addition to the chapters, a resource 
section has been provided. Following the 
seminar, each speaker’s presentations can 
be found at HES.UKY.EDU/FIS.

Executive Summary
Continued from page 11
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The family impact checklist is an evidence-based strategy to help ensure that policies 
and programs are designed in ways that strengthen and support families. This checklist 
also can be used for conducting a family impact analysis that examines the intended and 
unintended consequences of policies, programs, agencies, and organizations on family 
responsibility, family stability, and family relationships. More detailed guidelines can be 
found at http://www.familyimpactseminars.org.

USING THE CHECKLIST TO CONDUCT A FAMILY IMPACT ANALYSIS

1.  Select the rule, legislation, law, program, agency, or organization and decide what 
components will be analyzed. Family impact analysis can be used to review rules, 
legislation, laws, or programs for their impact on families, and to evaluate the family 
focus and operating procedures of agencies and organizations. 

2.  Determine which family types might be affected. Families come in many forms and 
configurations. When beginning the process, it is important to identify which types of 
families may be impacted by the policy, program, or practice. Do the families impacted 
have a particular structure, stage of life, income level, education level, or cultural 
background?

3.  Select a family impact checklist and conduct the analysis. Five basic principles form 
the core of a family impact checklist. Each principle includes a series of evidence-
based questions that delve deeply into the ways in which families contribute to issues, 
how they are affected by them, and whether involving families would result in better 
solutions. 

4.  Disseminate and apply the results. A family impact analysis seldom results in 
overwhelming support for or opposition to a policy or program. Disseminating the 
results to policymakers and the public may generate interest in developing policies, 
programs, and practices that are more supportive of family well-being. 

Family Impact Checklist
Using Evidence to Strengthen Families

Continued on page 14

http://www.familyimpactseminars.org/
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PRINCIPLE 1. Family responsibility.  
Policies and programs should aim to 
support and empower the functions 
that families perform for society—family 
formation, partner relationships, economic 
support, childrearing, and caregiving. 

Family Impact Checklist
Using Evidence to Strengthen Families

Continued from page 13

How well does the policy, program, or practice:

Strong Adequate Limited N/A

n n n n help families fulfill their functions and 
avoid taking over family responsibilities 
unless absolutely necessary?

n n n n set realistic expectations for 
families to assume financial and/
or caregiving responsibilities for 
dependent, seriously ill, or disabled 
family members depending on their 
family structure, resources, and life 
challenges?

n n n n address root causes of assuming 
financial responsibility such as high 
child support debt, low literacy, low 
wages, and unemployment?

How well does the policy, program, or practice:

Strong Adequate Limited N/A

n n n n strengthen commitment to family 
obligations and allocate resources to 
help keep the family together when 
this is the appropriate goal?

n n n n balance the safety and well-being 
of individuals with the rights and 
responsibilities of other family 
members and the integrity of the 
family as a whole?

n n n n recognize that major changes in 
family relationships such as aging, 
divorce, and adoption are processes 
that extend over time and require 
continuing support and attention?

PRINCIPLE 2. Family stability.  
Whenever possible, policies and programs 
should encourage and reinforce family 
commitment and stability, especially when 
children are involved. Intervention in family 
membership and living arrangements 
is usually justified only to protect family 
members from serious harm or at the 
request of the family itself.
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PRINCIPLE 3. Family relationships.  
Policies and programs must recognize the 
strength and persistence of family ties, 
whether positive or negative, and seek to 
create and sustain strong couple, marital, 
and parental relationships.

Family Impact Checklist
Using Evidence to Strengthen Families

Continued from page 15

How well does the policy, program, or practice:

Strong Adequate Limited N/A

n n n  n recognize that individuals’ 
development and well-being are 
profoundly affected by the quality of 
their relationships with close family 
members and family members’ 
relationships with each other?

n n n n acknowledge how interventions and 
life events can affect family dynamics 
and, when appropriate, support 
the need for balancing change and 
stability in family roles, rules, and 
leadership?

n n n n provide the knowledge, communica-
tion skills, conflict resolution strategies, 
and problem-solving abilities needed 
for healthy family relationships or link 
families to information and not land 
education sources?

How well does the policy, program, or practice:

Strong Adequate Limited N/A

n n n n identify and respect the different 
attitudes, behaviors, and values 
of families from various cultural, 
economic, geographic, racial/ethnic, 
and religious backgrounds, structures, 
and stages of life?

n n n n recognize the complexity and 
responsibilities involved in caring for 
and coordinating services for family 
members with special needs (e.g., 
cognitive, emotional, physical, etc.)?

n n n n work to ensure that operational 
philosophies and procedures are 
culturally responsive and that program 
staff are culturally competent?

PRINCIPLE 4. Family diversity.  
Policies and programs can have varied 
effects on different types of families. 
Policies and programs must acknowledge 
and respect the diversity of family life.



16: PARTNERS IN FOOD AND HEALTH

PRINCIPLE 5. Family engagement.  
Policies and programs must encourage 
partnerships between professionals and 
families. Organizational culture, policy, 
and practice should include relational and 
participatory practices that preserve family 
dignity and respect family autonomy.

How well does the policy, program, or practice:

Strong Adequate Limited N/A

n n n n provide full information and a range 
of choices to families, recognizing that 
the length and intensity of services 
may vary according to family needs?

n n n n involve family members, particularly 
from marginalized families, in 
policy and program development, 
implementation, and evaluation?

n n n n make flexible program options 
available and easily accessible through 
co-location, coordinated application 
and reimbursement procedures, 
and collaboration across agencies, 
institutions, and disciplines?

n n n n acknowledge that the engagement of 
families, especially those with limited 
resources, may require emotional, 
informational, and instrumental 
supports (e.g., child care, financial 
stipends, transportation)?

Family Impact Checklist
Using Evidence to Strengthen Families

Continued from page 16

NOTE: Adapted with permission from  
Karen Bogenschneider, Family Policy 
Specialist, UW-Extension
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Chapter 1

Validation of Food Store Environment Secondary  
Data Source and the Role of Neighborhood  

Deprivation in Appalachia, Kentucky

By Dr. Alison Gustafson

Gustafson, A. A., Lewis, S., Wilson, C., & Jilcott-Pitts, S. (2012). Validation of Food Store 
Environment Data Source and the Role of Neighborhood Deprivation in Appalachia, Kentucky. 
BMC Public Health, 12, 688. Reprint with permission given by Copyright Clearance Center.
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Dr. Alison Gustafson, PhD, MPH, RD will present on the state of affairs in Kentucky with 
regards to access and availability of different food resources for low-income and rural 

populations. Her research has focused on how access and availability to different types of 
food venues, such as gas stations, may be associated with dietary intake. Specifically, her 
talk will delve into how the consumer food environment, food available within stores, and 
the neighborhood environment, different types of food stores influence what Kentucky 
resident’s purchase. 

Obesity prevalence differs significantly among U.S. counties, particularly in the rural, 
Southern Appalachian region. In the 14 counties being studied within this manuscript, 
the range of obesity is between 31% and 37%, compared to the national average of 33% 
in 2010. While at the same time the Appalachian region has been marked by geographic 
isolation, which in turn may influence the health disparities experienced by residents 
relative to those living in more urban settings. There is some evidence to suggest that 
those living in isolation from resources experience worse health outcomes, such as certain 
cancers, diabetes prevalence and obesity rates, relative to those with greater proximity to 
health care, food stores, and physical activity resources. What causes these vast differences 
may be attributed to societal influences, such as the neighborhood food environment 
and resources, or through effect of social selection, such as individuals who lead a healthy 
lifestyle may choose to locate in neighborhoods with healthy food outlets. Results from 
this study find that neighborhoods with low percentages of poverty, unemployment, and 
other economic indicators have a low probability of having super centers and convenience 
stores in their neighborhood, compared to those with high deprivation. Additionally, 
we did not find that neighborhoods with low deprivation have more grocery stores or 
supermarkets.

The second part of her talk will focus on the connection between socio-economic status 
and health outcomes that has led to the term ‘food insecurity–obesity paradox’. It has 
been suggested that the food vouchers SNAP participants receive might encourage 
them to consume more food compared with cash assistance. Several studies have found 
significant associations between SNAP participation and higher BMI, while others have 
found the opposite. Dr. Gustafson’s research has found that SNAP participants who 
lived within a half-mile of at least one farmers market/produce stand had higher odds of 
consuming one serving or more of vegetables, five servings or more of grains, and one 
serving or more of milk on a daily basis. SNAP participants who lived within a half-mile of 
stores that had many healthy food items reported higher odds of consuming at least one 
serving of vegetables daily. Taken together, both the neighborhood food environment 
and the consumer food environment are associated with a healthy dietary intake among 
SNAP participants.

In summary, Dr. Gustafson will lay the groundwork for the state of affairs in Kentucky in 
regards to access and availability for food for Kentucky citizens. 

Chapter 1
Summary: Dr. Alison Gustafson
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Validation of food store environment secondary
data source and the role of neighborhood
deprivation in Appalachia, Kentucky
Alison A Gustafson1*, Sarah Lewis1, Corey Wilson1 and Stephanie Jilcott-Pitts2

Abstract

Background: Based on the need for better measurement of the retail food environment in rural settings and
to examine how deprivation may be unique in rural settings, the aims of this study were: 1) to validate one
commercially available data source with direct field observations of food retailers; and 2) to examine the association
between modified neighborhood deprivation and the modified retail food environment score (mRFEI).

Methods: Secondary data were obtained from a commercial database, InfoUSA in 2011, on all retail food outlets
for each census tract. In 2011, direct observation identifying all listed food retailers was conducted in 14 counties in
Kentucky. Sensitivity and positive predictive values (PPV) were compared. Neighborhood deprivation index was
derived from American Community Survey data. Multinomial regression was used to examine associations between
neighborhood deprivation and the mRFEI score (indicator of retailers selling healthy foods such as low-fat foods
and fruits and vegetables relative to retailers selling more energy dense foods).

Results: The sensitivity of the commercial database was high for traditional food retailers (grocery stores,
supermarkets, convenience stores), with a range of 0.96-1.00, but lower for non-traditional food retailers; dollar
stores (0.20) and Farmer’s Markets (0.50). For traditional food outlets, the PPV for smaller non-chain grocery
stores was 38%, and large chain supermarkets was 87%. Compared to those with no stores in their neighborhoods,
those with a supercenter [OR 0.50 (95% CI 0.27. 0.97)] or convenience store [OR 0.67 (95% CI 0.51, 0.89)] in
their neighborhood have lower odds of living in a low deprivation neighborhood relative to a high
deprivation neighborhood.

Conclusion: The secondary commercial database used in this study was insufficient to characterize the rural retail
food environment. Our findings suggest that neighborhoods with high neighborhood deprivation are associated
with having certain store types that may promote less healthy food options.

Background
Obesity prevalence differs significantly among U.S. coun-
ties, particularly in the rural, Southern Appalachian re-
gion of the U.S. [1,2]. In the 14 counties being studied
within this manuscript the range of obesity is between
31% and 37%, compared to the national average of 33%
in 2010 [3]. While at the same time, the Appalachian
region has been marked by geographic isolation [4]
which in turn may influence the health disparities

experienced by residents relative to those living in more
urban settings [4-6]. There is some evidence to suggest
that those living in isolation from resources experience
worse health outcomes such as certain cancers [7,8], dia-
betes prevalence and obesity rates [9] relative to those
with greater proximity to health care [10], food stores
[11], and physical activity resources [12,13]. What causes
these vast differences may be attributed to societal influ-
ences, such as the neighborhood food environment and
resources, or through effect of social selection [14,15],
such as individuals who lead a healthy lifestyle may
choose to locate in neighborhoods with healthy food
outlets. In order to disentangle the effects the environ-
ment has on individual choice, there has been increased

* Correspondence: alison.gustafson@uky.edu
1Department of Nutrition and Food Science, University of Kentucky,
Lexington, KY 40506, USA
Full list of author information is available at the end of the article

© 2012 Gustafson et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Gustafson et al. BMC Public Health 2012, 12:688
http://www.biomedcentral.com/1471-2458/12/688



attention on measuring the community and consumer
food environment as a determinant of health [16].
There have been several international [17-20] and U.S.

based [21-23] studies examining the validity of second-
ary data sources examining the retail food environment
at the macro level. However, there are few studies exam-
ining the validity of data sources currently used to define
and measure the rural community food environment
[11,21,24,25]. The lack of consistency between methods
and data sources suggests that approaches for measuring
the macro-level food environment in rural and remote
areas may require different techniques relative to studies
conducted in urban settings. To date, one study in
Chicago found a positive predictive value (PPV) between
commercial data sources and direct field observation
of 80% [26]. Most recently in rural South Carolina, the
positive predictive value (PPV) was 66% [21] between
commercial data source and direct field observation.
The results from these two studies suggest that commer-
cial data sources may perhaps have greater validity in
urban settings relative to rural areas. One potential rea-
son for the difference between rural and urban settings
is that in urban settings the rate of store closings is
lower than in rural areas, with 1 in 4 stores closing in
2007 in rural areas compared to 1 in 6 in urban settings.
Added to this issue is that a population of 3,252 is
needed to support a grocery store in 2010, whereas
in 2000 the population needed was only 2,843 [27].
In many of these small census tracts the population is
not sufficient to support a store and therefore there may
be higher rate of store closings which are not captured
with a commercial data source.
Parallel to using valid methods to measure the rural

community food environment, especially with higher
rates of store closings, is the need to spatially measure
access to various food outlets in rural areas to under-
stand the deprivation amplification prevalent in rural
and disadvantaged areas [28]. Deprivation amplifica-
tion suggests that individual or household deprivation
(for example, low income) is amplified by area level
deprivation (for example, lack of affordable nutritious
food or facilities for physical activity in the neighbor-
hood) [29]. Although neighborhood deprivation theory
is under much debate [10], in terms of the food environ-
ment, findings from the UK suggest that those in remote
or disadvantaged areas tend to have adequate access to
healthy food resources such as supermarkets [28]. Add-
itionally, other studies conducted in Denmark [30], and
Australia [31] corroborates findings from the UK. How-
ever, most of these studies were conducted in semi-rural
or urban environments or in other countries outside the
United States [32], whereas in the Appalachia region there
are limited food resources overall, which may suggest that
neighborhood deprivation is context specific [28].

Several studies have found that in rural areas super-
market availability does not necessarily indicate an abun-
dant resource of healthy, high quality foods [33,34].
Food environment researchers need to move beyond the
assumption that having a supermarket is equivalent to a
less deprived neighborhood. This assumption suggests
that the presence of supermarkets or healthy food out-
lets supersedes the effect of fast-food restaurants and
less healthy food outlets on health outcomes. Research
has recently documented that people with access to
supermarket do not necessarily consume more fruits
and vegetables or a better body mass index [35,36].
These findings highlight the need to also understand the
role of individual choice in store type and in food selec-
tion within stores beyond just proximity or access to cer-
tain stores. Yet, prior studies show that proximity to
fast-food restaurants is associated with more meals con-
sumed at these locations [35]. To explain neighborhood
deprivation of food resources in rural areas what might
be more meaningful is to examine the coverage area of
all food resources in rural settings [25,37,38], which may
more accurately depict the overabundance of less
healthy food items which nullifies the effect of healthy
food outlets [32,38].
Based on the need for better measurement of the food

environment in rural settings and to examine how
deprivation may be unique in remote, rural settings, the
aims of this study were the following: 1) to validate com-
mercially available data source with direct field observa-
tions of several food outlet types and 2) to examine the
association between neighborhood deprivation and retail
food environment.

Methods
Study region
The spatial area under analysis consisted of 14 counties
in the Appalachia region with a total population of
345,000 people [39]. The study was reviewed and deter-
mined exempt from Internal Review Board, as it was
secondary data analyses not involving human subjects.

Census tracts characteristics
Outlets were categorized within their U.S. census tract
and a corresponding level of rurality based on the Uni-
ted States Department of Agriculture rural–urban codes
(http://www.ers.usda.gov/Data/RuralUrbanCommuting
AreaCodes/2000/). We conducted analyses in 14 (25%
of the 54-county Appalachia region) contiguous counties
within the 54-county Kentucky Appalachian Regions
(http://www.arc.gov/counties); Owsley, Jackson, Clay,
Lee, Estill, Powell, Lincoln, Pulaski, Garrard, Madison,
Robertson, Fleming, Montgomery, and Bath. These
counties were selected based on location to each other
as well as having a diverse sample of counties with

Gustafson et al. BMC Public Health 2012, 12:688 Page 2 of 12
http://www.biomedcentral.com/1471-2458/12/688



different rural codes, a range of 7–9. Descriptive charac-
teristics of counties are shown in Table 1.

Identifying food outlets via commercial database
Food outlet addresses were purchased from InfoUSA
database in July 2011. In most studies to date secondary
data sources have been either purchased from InfoUSA
or Dunn & Bradstreet as a means to gather large sets of
addresses [40,41]. Addresses were categorized based on
North American Industry Classification System (NAICS)
codes. The categories reflected supercenters (452990),
supermarket/grocery stores (Group 445100), conveni-
ence stores (446110), gas stations with food marts
(447110), fast-casual restaurants (722212), and fast-food
restaurants (722213), respectively. Farmers’ markets and
produce stands were identified through the health
departments’ listing of such vendors. Farmers’ markets
were verified through the Kentucky Department of Agri-
culture. Small grocery stores were categorized based on
number of cash registers, less than 5, which has been
used as a standard measure for small size stores [16].
Additional criteria for small grocery store was not hav-
ing a second listing or a known chain within the same
county or in another county as used in previous studies
[42]. The trained graduate student went into each store
to count cash registers as part of the validation efforts
described below. Store type was dichotomized has ‘one’
for having any store type and ‘none’ for having zero store
type, based on distribution of the data.

Identifying food outlets via ground-truthing
We conducted ground-truthing [43] to verify the pres-
ence of each food outlet in the commercial database and
to identify any new outlets (Table 2) in summer and fall
of 2011. Ground-truthing is defined as a wind shield
audit to verify if the store is located in the same address
as InfoUSA has provided and if the location is open.
One graduate student was trained in ground-truthing
methods and conducted 12 trips, averaging 2 trips per
week. Training consisted of both the student and PI
driving within the communities with the address to ver-
ify location and open status of all stores listed. After one
county was jointly performed the graduate student con-
ducted all other assessments. The principal investigator
of the study verified addresses by randomly selecting
counties and conducted ground-truth verification on
25% of the stores. The field work began in September
2011 and ended in November 2011. Facilities were clas-
sified as 1) “located and open” (facility was open and
found in the database); 2) “closed” (outlet listed in data-
base and located but permanently closed); 3) “not
found” (outlet not found during ground-truthing but
was listed in database); or 4) “ineligible” (outlet located
but not was not within definition of NAICS code

assigned) [21]. The original list of stores was obtained
from InfoUSA. Outlet name, type, address were recorded
for new outlets identified which were not in the Info
USA database.

Neighborhood deprivation
The Neighborhood Deprivation Index (NDI) was calcu-
lated using the method described by Messer et al. [44].
The Index is an empirical score of socioeconomic
deprivation based on eight census variables collected
from American Community Survey 5-year estimates
2005–2009 [39]: percentage of individuals with income
in 2009 below poverty level; percentage of families with
female headed households with no husband present and
children under age 18 y; percentage of households with
incomes under $30,000/year; percentage of households
with public assistance income; percentage of people age
16 or older in civilian labor force currently unemployed;
percentage of males in management; percentage of
all persons age 25 or older with less than a high school
degree; and, percentage of households with more than
one person per room. We fit a principal component
analysis (PCA) to obtain the item loadings, which were
used to weight each census variable's contribution to the
first principal component. The component was then
applied for each census tract within the study area.
Neighborhood deprivation retained its linear shape after
diagnostic testing of the variable addressing normality.
The range of values for NDI was −4.07 – 4.34 (see
Table 1 and Figure 1).

Modified retail food environment index
Coverage represents the number of purchasing oppor-
tunities within a given neighborhood [25] or the number
of food outlets within a census tract. We calculated a
modified retail food environment index [24] (http://
www.cdc.gov/obesity/downloads/NationalActionGuide.
pdf ) (mRFEI) for each census tract in the Appalachia
region. The mRFEI is an indicator of access to retailers
that sell healthy foods, like fresh fruits and vegetables.
The mRFEI is based on a range from zero (no food retai-
lers that typically sell healthy food) to 100 (only food
retailers that sell healthy food).
The mRFEI is constructed for each census tract, by

using the following formula:

mRFE

¼ 100� # Healthy Food Retailers
# Healthy Food Retailersþ# Less Healthy Food Retailers

The definitions for healthy and less healthy food
retailers are based on the Centers for Disease Control
and Prevention definition [45]. Healthy food retailers
consist of: grocery stores, supermarkets, supercenters,
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and produce vendors (produce stores and farmers
markets). Less healthy food retailers consist of: fast-food
restaurants, gas stations with food marts, and conveni-
ence stores, and dollar stores. To date the mRFEI is an
environmental indicator of food access or the proportion
of healthy stores within a defined neighborhood relative
to all the stores accessible [46]. It is not however an
indicator of availability of healthy food within the store
or availability of unhealthy food items.
Due to the high frequency of food shopping conducted

at dollar stores among rural residents [47] but the lack
of fresh produce options within this type of store [48],
dollar stores were included in the denominator. Dollar
stores were tested in the numerator and denominator
but results did not significantly change and therefore
dollar stores were retained in the denominator. The
mRFEI was split into 3 categories based on the distribu-
tion of the data (category one = 0; category two = 1–27;
category three = 28–100). We conducted sensitivity test
for various cut-points and retained high, medium, and
low categories based on the results.

Validation of food outlets in the commercial data base
To characterize the validity of the commercial food
venue address database against the ground-truthing field
observations, we conducted a sensitivity analysis [21].
The sensitivity analyses consisted of calculating the frac-
tion of food outlets that were listed and found to be
open (i.e., “located and open”/(“located and open”+
“found, not listed”)). The positive predictive value
(PPV) was calculated as the fraction of all listed food
outlets that were “located and open” during the field
census (i.e., “located and open”/(“located and open”+
“closed but listed in database”+ “not found during
ground-truthing but listed in database”)). The final cat-
egories consisted of 1) located and open; 2) located and

closed; 3) not found; 4) not listed but found. Because of
structural zeroes, chance-adjusted kappa statistics could
not be computed. We calculated an exact binomial
confidence interval for each proportion. Fisher’s exact
tests were used to evaluate accuracy due to small cell
size (Table 3).
The sensitivity percentage can be interpreted as the

ability of the InfoUSA data base to accurately capture
the food outlets that are listed. A sensitivity of 100% is
deemed to be highly sensitive, while 50- 70% is moder-
ate, and less than 50% is low [21]. The PPV can be inter-
preted as the likelihood that an establishment is open
and found. We used cut-points of below 0.30 as poor,
0.31-0.50 as fair, 0.51-0.70 as moderate, from 0.71-.90 as
good, and over 0.91 as excellent [18,49].

Statistical and geospatial analysis
All analyses were conducted using Stata 11.0 version
[50]. To test for differences between census tracts within
counties on neighborhood deprivation scores, t-tests
were used with a Type I error rate of 0.05. The hypoth-
esis originally proposed asked whether neighborhoods
with more deprivation would have less healthy stores
or a lower mRFEI. To test this hypothesis multinomial
logistic regression was used to model the association
between neighborhood deprivation and mRFEI. Our
secondary hypothesis asked whether neighborhoods
with a specific type of store would have more or less
deprivation. To test neighborhood deprivation for each
store type (super center, super market) logistic regres-
sion was used. A measurement error correction factor
was added for all models due to the sensitivity and posi-
tive predictive value results [51] and to improve retail
food environment estimates. The measurement error
correction was set at .3 using C+ simex commands. We
used census tracts with zero for store values as the

Table 2 Comparison of ground-truth to secondary data source listing among 14 counties in rural Appalachia Kentucky
2011

Data Source and Type of Food Outlet Disposition%

No. of outlets
listed

Located &
Open

Located &
Closed

Not Found No. of outlets
found but not listed

InfoUSA 2011 All Food Outlets 540 378 27 135 15

Grocery Store 26% (140/540) 38% (53/140) 37% (10/27) 53% (71/135) 0

Super Market 6% (31/540) 87% (27/31) 0 3% (4/135) 7% (1/15)

Super Center 1% (5/540) 100% (5/5) 0 0 0

Convenience Store 11% (62/540) 56% (35/62) 26% (7/27) 19% (26/135) 0

Gas station with food mart 22% (120/540) 74% (89/120) 26% (7/27) 18% (24/135) 7% (1/15)

Fast-food and Fast-casual restaurants 28% (151/540) 94% (142/151) 7% (2/27) 5% (7/135) 0

Pizza Parlors 5% (27/540) 81% (22/27) 4% (1/27) 4% (5/135) 7% (1/15)

Dollar Stores <1% (2/540) 100% (2/2) 0 0 53% (8/15)

Farmer's Markets <1% (2/540) 100% (2/2) 0 0 13% (2/15)
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reference group for models testing the association
between neighborhood deprivation and mRFEI. We used
no store in census tract relative to having a store for
models testing the association between neighborhood
deprivation and each store type (e.g. Super Center).
Additionally, research thus far has used zero as the refer-
ent to look at neighborhood deprivation in food deserts
relative to neighborhoods with adequate variability of
store types [52].

Results
Figure 1 depicts the spatial distribution of the census
tracts within the counties for each level of neighborhood
deprivation. For ease of graphical representation various
levels of deprivation have been shown. The two extreme
levels of deprivation are indicated by light gray and dark
gray. Low neighborhood deprivation is depicted by light
gray with a range in scores of −4.07 - -1.51 while high
neighborhood deprivation is depicted by dark gray with

Figure 1 Neighborhood Deprivation Scores in Appalachia, KY.
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a range in scores of 2.19 – 4.34. Figure 1 graphically
indicates there are many census tracts with high
deprivation clustered together within counties. Addition-
ally several census tracts with high deprivation are next
to census tracts in other counties with high deprivation.
Figure 2 depicts the spatial distribution of the census

tracts within the counties for each level of the modified
retail food environment index (mRFEI). Each level of the
mRFEI is shown by shades of gray and with line or dot
mark patterns. The census tracts that are shaded light
gray with cross hatch marks indicate no stores or zero.
The census tracts with a mRFEI score of 1–27 that have
diagonal lines indicate a low ratio of healthy stores rela-
tive to all stores within the census tract. The census
tracts with a mRFEI score of 28–100 that are dark gray
with dots indicate a high ratio of healthy stores relative
to all stores within the census tract. Similar to the neigh-
borhood deprivation clustering pattern, those census
tracts with no stores tend to cluster within the same
county. However, graphically there are different patterns
between counties that have a low mRFEI adjacent to
census tracts with high mRFEI. While some counties
have all census tracts with high mRFEI scores, other
counties have one census tract with low mRFEI scores
next to census tracts with high mRFEI scores.
Table 1 shows the descriptive statistics for each county

in the rural Appalachian area of the variables the are
used to create the neighborhood deprivation score. Most
of the counties experience high rates of poverty and un-
employment. The mean percentage of poverty among all
counties is 26.07% with a range of 5.1-69.6%. The mean
percentage of unemployment among those 16 years of
age and older is 10.38% with a range of 0–52.7%. The
mean neighborhood deprivation score for all counties
was 0.17 with a range of −4.07 – 4.34. There are also
significant differences between census tracts within

counties for neighborhood deprivation scores but in
fewer counties; 4 of the 14.
Table 2 compares findings from direct observation

(ground-truthing) to the secondary commercial database
for all stores and for each store type. Of all the stores
found in the commercial database, (n = 540), there were
a total of 378 open and located (70%), 27 located and
closed (5%), and 135 not found (25%). Additionally,
there were 15 stores not on the commercial database list
but that were located. Of the 540 stores on the original
InfoUSA list, the most common type of stores are fast-
food and fast-casual restaurants (28%, 151/540), and gro-
cery stores (26%, 140/540). The type of food outlet with
the greatest likelihood of being on the original list and
located and open was supercenters (100%), followed by
fast-food and fast-casual restaurants (94%, 142/151). The
type of food outlet with the lowest likelihood of being
on the list and located and open was small non-chain
grocery stores (38% 53/140). Additionally, the lowest
percentage of stores not listed and found was dollar
stores (53% 8/15).
Table 3 highlights the validation results of the com-

mercial database versus direct observation (ground-
truthing) (% agreement, sensitivity, PPV). Results indicate
that the sensitivity of the commercial database was very
high for traditional food outlets (grocery stores, super-
markets, convenience stores), with a range of 0.96-1.00.
These results indicate that InfoUSA commercial database
is highly sensitive for traditional food retailers overall. If
a traditional store type was listed and open close to
100% of the time InfoUSA listed this store on their list of
addresses. However, the sensitivity for non-traditional
food outlets was low compared to traditional food
venues with a range of 0.2-0.5. These results indicate the
InfoUSA commercial database is not sensitive to non-
traditional food venues.

Table 3 Validity of secondary data source as compared to ground-truth effort among 14 counties in rural Appalachia
Kentucky 2011

Data Source and Type of Food Outlet Sensitivity 95% CI PPV 95% CI

InfoUSA 2011

All Food Outlets 0.96 0.89, 1.03 0.7 0.67,0.73

Grocery Store 1.00 1.00, 1.00 0.38 0.32, 0.45

Super Market 0.96 0.85, 1.07 0.87 0.83, 0.95

Super Center 1.00 1.00, 1.00 1 1.00, 1.00

Convenience Store 1.00 1.00, 1.00 0.56 0.48, 0.60

Gas station with food mart 0.99 0.85, 1.08 0.74 0.69, 0.87

Fast-food and Fast-casual restaurants 1.00 1.00 , 1.00 0.95 0.89, 1.02

Pizza Parlors 0.96 0.82, 1.09 0.81 0.75, 0.89

Dollar Stores 0.20 0.14, 0.24 1 1.00, 1.00

Farmer's Markets 0.50 0.41, 0.62 1 1.00, 1.00

Abbreviations: CI, confidence interval; PPV, positive predictive value.
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Specifically, the sensitivity result for supermarkets, a
traditional food venue, was 0.96. This result indicates
that 96% of the time if a store was on the InfoUSA data-
base it was located and open per direct observation. A
similar result was found for supercenters; 100% of the
time the supercenter was located and open per direct
observation relative to the InfoUSA data base. However,
the sensitivity was much lower for non-traditional food
venues (Dollar stores (0.2) and Farmer’s Markets (0.5)).

Dollar stores and Farmer’s Markets were found through
the ground-truthing approach but were not listed on the
InfoUSA commercial list.
Similar to the sensitivity analyses the PPV was excel-

lent for supercenters with a PPV of 1.0. The PPV for
super markets was a bit lower with a PPV of 0.87 indi-
cating the InfoUSA was good compared to direct obser-
vation. However, the PPV was much lower for small
grocery stores, with a score of 0.38 indicating InfoUSA

Figure 2 Retail Food Environment Index Scores in Appalachia, KY.

Gustafson et al. BMC Public Health 2012, 12:688 Page 8 of 12
http://www.biomedcentral.com/1471-2458/12/688



was a poor measure for assessing if stores are actually
open compared to direct observation. There were a low
percentage of stores open when they were located
through direct observation. Although the store was
found, a small percentage of the stores were actually
open; only 38%. Lastly, the PPV was high for dollar
stores and Farmer’s Markets, at 100% was excellent, as
we found stores listed on the commercial database 100%
of the time.
Table 4 shows the results of the association between

neighborhood deprivation and the mRFEI. There was no
association between neighborhood deprivation and the
mRFEI. However, when stratified by store type the
results indicate that neighborhoods with low deprivation
have lower odds of having at least one super center [OR
0.50 (95% CI 0.27. 0.97)] and convenience store [OR 0.67
(95% CI 0.51, 0.89)] compared to those with no store
types and higher deprivation. Such that, neighborhoods
with low percentages of poverty, unemployment, and
other economic indicators have a low probability of having
super centers and convenience stores in their neighbor-
hood compared to those with high deprivation Addition-
ally, we did not find that neighborhoods with low
deprivation have more grocery stores or super markets.

Discussion
Research regarding the role of the macro-level food
environment has experienced a surge in publications in
recent years [53,54], with many studies using secondary
data sources as a way to classify neighborhoods with
regard to access and availability of food stores [41,55,56].
Reliance upon secondary data sources has led to sub-
stantial measurement error [17,21,48]. Our findings pro-
vide further evidence to support conducting direct

observation or ground-truthing in rural settings to verify
the presence of food venues in the retail food environ-
ment [21,48] obtained from commercial data sources.
Previous studies assessing the macro-level food environ-
ment, such as number and type of food outlets in a
neighborhood, may have introduced bias by not con-
ducting validation studies. This may explain why results
of such studies examining association and between the
retail food environment and neighborhood characteris-
tics have been conflicting [34,40,57-59].
To date, there are few studies using several approaches

to characterize the macro-level food environment, with
fewer studies reporting on validation efforts [21,43]
among rural settings. Our results are similar to a previ-
ous study conducted in some rural locations in South
Carolina [21] such that there were low positive predict-
ive values for non-traditional food outlets, such as dollar
stores and pharmacies. Our secondary data source had
greater sensitivity which may be due to the separation of
grocery stores from supermarkets, geographic difference
between the studies, and the high percentage of estab-
lishments not being found in the South Carolina study.
The South Carolina study found many establishments,
yet they were closed. Additionally, the previous study
validated locational presence from several secondary
data sources, whereas in this study we only validated
one secondary data source with direct observation.
However, we conducted our analyses in 14 rural counties
to specifically address accuracy of food venues in rural
areas. As previous research has shown, rural residents
shop for food in non-traditional food outlets such as
dollar stores, farmer’s markets, and gas stations with
marts [47,60]. Relying solely on one secondary data
source to determine location of key establishments

Table 4 Neighborhood Deprivation and the association with Modified Retail Food Environment Index and Stratified
Store Type, Appalachia Kentucky, 2011

Neighborhood Deprivation Score (Z-score) p-value 95% CI

mRFEI Score*

Low mRFEI Score (0 no stores) −1.3 0.19 −0.7, 0.11

Medium mRFEI Score (1–27) −1.9 0.06 −0.71, 0.01

High mRFEI Score □ (28–100) REF REF REF

Stratified Store Typeδ Neighborhood Deprivation Score (Odds Ratio) p-value 95% CI

Super Center (1 or more) 0.51 0.04 0.27, 0.97

Grocery and Super market (1 or more) 0.99 0.95 0.75, 1.31

Gas stations (1 or more) 0.87 0.15 0.62, 1.08

Convenience Stores (1 or more) 0.67 0.01 0.51, 0.89

Fast-Food Restaurants including take-out pizza (1 or more) 0.81 0.11 0.64, 1.05

Dollar Stores (1 or more) 0.95 0.87 0.72, 1.52

* Modified Retail Food Environment Index mRFEI = (Healthy Food Outlets)/(Healthy Food Outlets + Less Healthy Food Outlets) *100.
□ Reference is High mRFEI.
δ Reference is ‘none’ for each store type.
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would introduce a biased measure of the retail food
environment. Future studies should consider employing
direct observation for measuring the retail food store
environment, especially in rural areas.
We did not find an association between neighborhood

deprivation and the retail food environment for census
tracts with no retail stores. This is consistent with
several studies, both in the U.S. [61,62] and internation-
ally [32,63]. However, in our study those neighborhoods
with lower deprivation were less likely to have a super
center or a convenience store in their neighborhood.
This result is consistent with studies conducted in rural
settings [11,28]. The dynamic between deprivation and
the retail food environment is complex. Given that
neighborhoods with high deprivation generally have less
population, and lower income per individual, there is
less incentive for chain food outlets to open stores [64].
With less opportunities to purchase food individuals in
remote areas and with more deprivation face greater
odds of having access to stores in general [11] and espe-
cially stores that sell affordable healthy options [24,34].
Added to this dynamic is the difficulty that individuals
in remote areas face with regard to travel time to certain
locations [28]. Taken together, there are limited oppor-
tunities for economic development in these areas, espe-
cially for large supermarkets or grocery stores, which
tend to sell the highest percentage of healthy items at
the best prices [65]. These findings suggest that the
degree of neighborhood deprivation may play a role in
access and availability of healthy food options in rural
areas [66].
There are several limitations to our study. We do not

have data on consumer shopping patterns and behaviors.
It is highly likely that residents living in neighborhoods
with no stores shop for food in adjacent neighborhoods
with retail food stores. The actual food environment
individuals are exposed to are adjacent to where they
reside [67]. The results did show that several of the cen-
sus tracts with zero stores are in point of fact adjacent
to census tracts with stores (Figure 2). However, in some
cases the proportion of stores favored healthy options
while in other cases the proportion of stores favored
unhealthy options. Suggesting that individuals are able
to access food outlets, yet those outlets may or may not
have an abundance of healthy items. The mRFEI is a
measure of proportion and does provide the context of
availability where individuals shop. Therefore a strong
limitation to our study is the lack of both consumer food
environment measures and macro level measures such
as number and type of stores within a neighborhood.
Availability of food within the stores may be more
relevant in regards to purchasing behaviors and dietary
intake [68] which has not been captured in this study.
Future research should examine how living in a

neighborhood with no retail food outlets influences food
purchasing habits and travel patterns over time, while
also assessing the consumer food environment within
the stores where individuals shop.
Lastly, we only used one source of secondary data and

therefore our sensitivity and positive predictive values
might have been higher or lower had more secondary
data been collected and validated. Previous studies using
more than one secondary data source have found lower
values overall [21].
Strengths of this study are the rather large effort at

conducting ground-truthing across a rural and remote
area. Few studies have been able to verify food venue lo-
cation in a rural remote setting [48]. Additionally, this
study has provided further evidence between store type
and deprivation in rural areas of the U.S.

Conclusion
This study provides further support for the need to con-
duct direct observation of retail food stores when char-
acterizing the food store environment, especially in rural
areas, due to the low sensitivity and positive predictive
values for certain types of food retailers. This study also
suggests that in rural areas, neighborhood deprivation is
associated with having certain store types which may or
may not sell healthy food items. It is suggested that pol-
icies and development aimed at improving healthy food
access and availability in rural areas is a promising pub-
lic health strategy for those most in need.
Figure 1 76 census tract neighborhoods within 14

counties in the Appalachia region of Kentucky. The
shaded census tracts represent neighborhood deprivation
score for that census tract within the county. The vari-
ous shades of gray represent 4 different categories of
neighborhood deprivation. The most extreme ends of
the spectrum for neighborhood deprivation are indicated
with dark gray on one end and light gray on the other
end. Dark gray is low neighborhood deprivation (i.e. low
rates of unemployment; low rates of poverty a range of
−4.07–−1.51). Light gray is high deprivation (i.e. high
rates of unemployment; high rates of poverty a range of
2.19–4.34).
Figure 2 76 census tract neighborhoods within 14

counties in the Appalachia region of Kentucky. The
shaded and patterned census tracts represent the modi-
fied retail food environment index score within the
county. The census tracts that are shaded light gray with
cross hatch marks indicate no stores or zero. The census
tracts with a mRFEI score of 1–27 that have diagonal
lines indicate a low ratio of healthy stores relative to all
stores within the census tract. The census tracts with a
mRFEI score of 28–100 that are dark gray with dots
indicate a high ratio of healthy stores relative to all
stores within the census tract.

Gustafson et al. BMC Public Health 2012, 12:688 Page 10 of 12
http://www.biomedcentral.com/1471-2458/12/688



Competing interests
The authors have no conflict of interest to declare.

Authors’ contributions
SL assisted with data collection. CW assisted with development of the maps.
SJ-P assisted with writing and revising of the manuscript. AG conducted data
analysis, interpretation of the data, writing, revising, and decision of
publication. All authors read and approved the final manuscript.

Funding
Funding was provided from the University of Kentucky Research Foundation.

Acknowledgements
The authors would like to thank those who contributed to the conceptual
design and data collection efforts.

Author details
1Department of Nutrition and Food Science, University of Kentucky,
Lexington, KY 40506, USA. 2Department of Public Health Greenville, East
Carolina University, Brody School of Medicine, Greenville, NC 27858, USA.

Received: 11 March 2012 Accepted: 16 August 2012
Published: 22 August 2012

References
1. Lee SK, Sobal J, Frongillo EA, Olson CM, Wolfe WS: Parity and body weight

in the United States: differences by race and size of place of residence.
Obes Res 2005, 13(7):1263–1269. Epub 2005/08/04.

2. Jackson JE, Doescher MP, Jerant AF, Hart LG: A national study of obesity
prevalence and trends by type of rural county. The Journal of rural
health: official journal of the American Rural Health Association and the
National Rural Health Care Association 2005, 21(2):140–148. Epub 2005/
04/30.

3. Centers for Disease Control and Prevention: Behavioral Risk Factor
Surveillance Survey County Prevalence Data. 2010 [2/12/2012]. Available
from: CDC/BRFSS/Obesity trends. http://apps.nccd.cdc.gov/DDT_STRS2/
CountyPrevalenceData.aspx?mode=OBS.

4. U.S Department of Health and Human Services Centers for Disease Control
and Prevention: Estimated county-level prevalence of diabetes and
obesity - United States, 2007. MMWR Morb Mortal Wkly Rep 2009,
58(45):1259–1263. Epub 2009/11/27.

5. Barker L, Crespo R, Gerzoff RB, Denham S, Shrewsberry M,
Cornelius-Averhart D: Residence in a distressed county in Appalachia
as a risk factor for diabetes, Behavioral Risk Factor Surveillance System,
2006–2007. Prev Chronic Dis 2010, 7(5):A104. Epub 2010/08/18.

6. Hendryx M, Zullig KJ: Higher coronary heart disease and heart attack
morbidity in Appalachian coal mining regions. Prev Med 2009,
49(5):355–359. Epub 2009/09/19.

7. Hutson SP, Dorgan KA, Duvall KL, Garrett LH: Human papillomavirus
infection, vaccination, and cervical cancer communication: the
protection dilemma faced by women in southern Appalachia. Women
Health 2011, 51(8):795–810. Epub 2011/12/22.

8. Blackley D, Behringer B, Zheng S: Cancer mortality rates in appalachia:
descriptive epidemiology and an approach to explaining differences in
outcomes. J Community Health 2012, 37(4):804–813.

9. Pancoska P, Buch S, Cecchetti A, Parmanto B, Vecchio M, Groark S: Family
networks of obesity and type 2 diabetes in rural Appalachia. Clin Transl
Sci 2009, 2(6):413–421. Epub 2010/05/07.

10. Pearce J, Witten K, Hiscock R, Blakely T: Are socially disadvantaged
neighbourhoods deprived of health-related community resources? Int J
Epidemiol 2007, 36(2):348–355. Epub 2006/12/22.

11. Sharkey JR, Horel S, Han D, Huber JC Jr: Association between
neighborhood need and spatial access to food stores and fast food
restaurants in neighborhoods of colonias. Int J Health Geogr 2009, 8:9.
Epub 2009/02/18.

12. Popkin BM, Duffey K, Gordon-Larsen P: Environmental influences on food
choice, physical activity and energy balance. Physiol Behav 2005,
86(5):603–613. Epub 2005/10/26.

13. Gordon-Larsen P, Nelson MC, Page P, Popkin BM: Inequality in the built
environment underlies key health disparities in physical activity and
obesity. Pediatrics 2006, 117(2):417–424. Epub 2006/02/03.

14. Jokela M, Kivimaki M, Elovainio M, Viikari J, Raitakari OT, Keltikangas-Jarvinen L:
Urban/rural differences in body weight: evidence for social selection
and causation hypotheses in Finland. Soc Sci Med 2009, 68(5):867–875.
Epub 2009/01/17.

15. Liu J, Bennett KJ, Harun N, Probst JC: Urban–rural differences in
overweight status and physical inactivity among US children aged
10–17 years. The Journal of rural health: official journal of the American Rural
Health Association and the National Rural Health Care Association 2008,
24(4):407–415. Epub 2008/11/15.

16. Glanz K, Sallis JF, Saelens BE, Frank LD: Healthy nutrition environments:
concepts and measures. Am J Health Promot 2005, 19(5):330–333. ii. Epub
2005/05/18.

17. Cummins S, Macintyre S: Are secondary data sources on the
neighbourhood food environment accurate? Case-study in Glasgow, UK.
Prev Med 2009, 49(6):527–528. Epub 2009/10/24.

18. Paquet C, Daniel M, Kestens Y, Leger K, Gauvin L: Field validation of listings
of food stores and commercial physical activity establishments from
secondary data. Int J Behav Nutr Phys Act 2008, 5:58. Epub 2008/11/13.

19. Lake AA, Burgoine T, Greenhalgh F, Stamp E, Tyrrell R: The foodscape:
classification and field validation of secondary data sources. Health Place
2010, 16(4):666–673. Epub 2010/03/09.

20. Svastisalee CM, Holstein BE, Due P: Validation of presence of supermarkets
and fast-food outlets in Copenhagen: case study comparison of multiple
sources of secondary data. Public Health Nutr 2012, 1–4. Epub 2012/03/24,
in press.

21. Liese AD, Colabianchi N, Lamichhane AP, Barnes TL, Hibbert JD, Porter DE:
Validation of 3 food outlet databases: completeness and geospatial
accuracy in rural and urban food environments. Am J Epidemiol 2010,
172(11):1324–1333. Epub 2010/10/22.

22. Powell LM, Auld MC, Chaloupka FJ, O'Malley PM, Johnston LD: Associations
between access to food stores and adolescent body mass index. Am J
Prev Med 2007, 33(4):S301–S307. Epub 2007/10/27.

23. Powell LM, Han E, Zenk SN, Khan T, Quinn CM, Gibbs KP: Field validation
of secondary commercial data sources on the retail food outlet
environment in the U.S. Health Place 2011, 17(5):1122–1131.
Epub 2011/07/12.

24. Jilcott SB, McGuirt JT, Imai S, Evenson KR: Measuring the retail food
environment in rural and urban North Carolina counties. Journal of
public health management and practice: JPHMP 2010, 16(5):432–440.
Epub 2010/08/07.

25. Sharkey JR, Johnson CM, Dean WR, Horel SA: Association between
proximity to and coverage of traditional fast-food restaurants and
non-traditional fast-food outlets and fast-food consumption among
rural adults. Int J Health Geogr 2011, 10(1):37. Epub 2011/05/24.

26. Bader MD, Purciel M, Yousefzadeh P, Neckerman KM: Disparities in
neighborhood food environments: implications of measurement
strategies. Econ Geogr 2010, 86(4):409–430. Epub 2010/12/02.

27. Company N: Good Value is the Top Influencer of U.S. Grocery Store Choice,
Nielsen Reports. Schaumburg, IL: Nielson Company; 2007.

28. Smith DM, Cummins S, Taylor M, Dawson J, Marshall D, Sparks L:
Neighbourhood food environment and area deprivation: spatial
accessibility to grocery stores selling fresh fruit and vegetables in urban
and rural settings. Int J Epidemiol 2010, 39(1):277–284. Epub 2009/06/06.

29. Macintyre S: Deprivation amplification revisited; or, is it always true
that poorer places have poorer access to resources for healthy diets
and physical activity? Int J Behav Nutr Phys Act 2007, 4:32.
Epub 2007/08/09.

30. Svastisalee CM, Nordahl H, Glumer C, Holstein BE, Powell LM, Due P:
Supermarket and fast-food outlet exposure in Copenhagen: associations
with socio-economic and demographic characteristics. Public Health Nutr
2011, 14(9):1618–1626. Epub 2011/05/12.

31. Winkler E, Turrell G, Patterson C: Does living in a disadvantaged area
mean fewer opportunities to purchase fresh fruit and vegetables in the
area? Findings from the Brisbane food study. Health Place 2006,
12(3):306–319. Epub 2006/03/21.

32. Pearce J, Blakely T, Witten K, Bartie P: Neighborhood deprivation and
access to fast-food retailing: a national study. Am J Prev Med 2007,
32(5):375–382. Epub 2007/05/05.

33. Jilcott SB, Liu H, Moore JB, Bethel JW, Wilson J, Ammerman AS: Commute
times, food retail gaps, and body mass index in North Carolina counties.
Prev Chronic Dis 2010, 7(5):A107. Epub 2010/08/18.

Gustafson et al. BMC Public Health 2012, 12:688 Page 11 of 12
http://www.biomedcentral.com/1471-2458/12/688



34. Liese AD, Weis KE, Pluto D, Smith E, Lawson A: Food store types,
availability, and cost of foods in a rural environment. J Am Diet Assoc
2007, 107(11):1916–1923. Epub 2007/10/30.

35. Boone-Heinonen J, Gordon-Larsen P, Kiefe CI, Shikany JM, Lewis CE,
Popkin BM: Fast Food Restaurants and Food Stores: Longitudinal
Associations With Diet in Young to Middle-aged Adults: The CARDIA
Study. Arch Intern Med 2011, 171(13):1162–1170. Epub 2011/07/13.

36. Block JP, Christakis NA, O'Malley AJ, Subramanian SV: Proximity to food
establishments and body mass index in the Framingham Heart Study
offspring cohort over 30 years. Am J Epidemiol 2011, 174(10):1108–1114.
Epub 2011/10/04.

37. Sharkey JR, Horel S, Han D, Huber JC Jr: Association between
neighborhood need and spatial access to food stores and fast food
restaurants in neighborhoods of colonias. Int J Health Geogr 2009, 8:9.
Epub 2009/02/18.

38. Sharkey JR, Johnson CM, Dean WR, Horel SA: Focusing on fast food
restaurants alone underestimates the relationship between
neighborhood deprivation and exposure to fast food in a large rural
area. Nutr J 2011, 10:10. Epub 2011/01/27.

39. United States Department of Commerce: United States Census Bureau. 2010
[cited 2012 January 2012].

40. Morland K, Diez Roux AV, Wing S: Supermarkets, other food stores, and
obesity: the atherosclerosis risk in communities study. Am J Prev Med
2006, 30(4):333–339. Epub 2006/03/15.

41. Zenk SN, Schulz AJ, Israel BA, James SA, Bao S, Wilson ML: Neighborhood
racial composition, neighborhood poverty, and the spatial accessibility
of supermarkets in metropolitan Detroit. Am J Public Health 2005,
95(4):660–667. Epub 2005/03/31.

42. Zenk SN, Schulz AJ, Israel BA, James SA, Bao S, Wilson ML: Fruit and
vegetable access differs by community racial composition and
socioeconomic position in Detroit, Michigan. Ethn Dis 2006, 16(1):275–280.
Epub 2006/04/08.

43. Sharkey JR, Horel S: Neighborhood socioeconomic deprivation and
minority composition are associated with better potential spatial access
to the ground-truthed food environment in a large rural area. J Nutr
2008, 138(3):620–627. Epub 2008/02/22.

44. Messer LC, Laraia BA, Kaufman JS, Eyster J, Holzman C, Culhane J: The
development of a standardized neighborhood deprivation index. J Urban
Health 2006, 83(6):1041–1062. Epub 2006/10/13.

45. Centers for Disease Control and Prevention: Children's Food Environment
State Indicator Report 2011. Washington D.C; 2011.

46. Jilcott SB, Keyserling T, Crawford T, McGuirt JT, Ammerman AS: Examining
associations among obesity and per capita farmers' markets, grocery
stores/supermarkets, and supercenters in US counties. J Am Diet Assoc
2011, 111(4):567–572. Epub 2011/03/30.

47. Gustafson AA, Sharkey J, Samuel-Hodge CD, Jones-Smith J, Folds MC, Cai J:
Perceived and objective measures of the food store environment and
the association with weight and diet among low-income women in
North Carolina. Public Health Nutr 2011, 14(6):1032–1038. Epub 2011/02/18.

48. Sharkey JR: Measuring potential access to food stores and food-service
places in rural areas in the U.S. Am J Prev Med 2009, 36(4):S151–S155.
Epub 2009/04/16.

49. Janse AJ, Gemke RJ, Uiterwaal CS, van der Tweel I, Kimpen JL, Sinnema G:
Quality of life: patients and doctors don't always agree: a meta-analysis.
J Clin Epidemiol 2004, 57(7):653–661. Epub 2004/09/11.

50. Stata 11.0: Stata. College Station, TX; 2009.
51. Spiegelman D, Schneeweiss S, McDermott A: Measurement error

correction for logistic regression models with an "alloyed gold standard".
Am J Epidemiol 1997, 145(2):184–196. Epub 1997/01/15.

52. Spence JC, Cutumisu N, Edwards J, Raine KD, Smoyer-Tomic K: Relation
between local food environments and obesity among adults. BMC Public
Health 2009, 9:192. Epub 2009/06/23.

53. McKinnon RA, Reedy J, Morrissette MA, Lytle LA, Yaroch AL: Measures of
the food environment: a compilation of the literature, 1990–2007.
American journal of preventive medicine. Am J Prev Med 2009,
36(4):S124–S133. Epub 2009/04/16.

54. Beaulac J, Kristjansson E, Cummins S: A systematic review of food deserts,
1966–2007. Prev Chronic Dis 2009, 6(3):A105. Epub 2009/06/17.

55. Morland K, Filomena S, Morland K, Filomena S: Disparities in the
availability of fruits and vegetables between racially segregated urban
neighbourhoods. Public Health Nutr 2007, 10(12):1481–1489. Epub 2007/06/22.

56. Lee RE, Heinrich KM, Medina AV, Regan GR, Reese-Smith JY, Jokura Y: A
picture of the healthful food environment in two diverse urban cities.
Environ Health Insights. 2010, 4:49–60. Epub 2010/08/14.

57. Zenk SN, Schulz AJ, Israel BA, James SA, Bao S, Wilson ML, Zenk SN,
Schulz AJ, Israel BA, James SA, Bao S, Wilson ML: Fruit and vegetable
access differs by community racial composition and socioeconomic
position in Detroit, Michigan. Ethn Dis 2006, 16(1):275–280.
Epub 2006/04/08.

58. Cummins S, Macintyre S: Food environments and obesity–neighbourhood
or nation? Int J Epidemiol 2006, 35(1):100–104.
Epub 2005/12/13.

59. Dean WR, Sharkey JR: Rural and Urban Differences in the Associations
between Characteristics of the Community Food Environment and Fruit
and Vegetable Intake. J Nutr Educ Behav 2011, Epub 2011/05/28.

60. Dean WR, Sharkey JR: Rural and Urban Differences in the Associations
between Characteristics of the Community Food Environment and Fruit
and Vegetable Intake. J Nutr Educ Behav 2011, 43(6):426–433.

61. Ford PB, Dzewaltowski DA: Neighborhood Deprivation, Supermarket
Availability, and BMI in Low-Income Women: A Multilevel Analysis.
J Community Health 2011, 36(5):785–796.

62. Harris DE, Blum JW, Bampton M, O'Brien LM, Beaudoin CM, Polacsek M:
Location of food stores near schools does not predict the weight status
of maine high school students. J Nutr Educ Behav 2011, 43(4):274–278.
Epub 2011/06/21.

63. Cummins S, Stafford M, Macintyre S, Marmot M, Ellaway A: Neighbourhood
environment and its association with self rated health: evidence from
Scotland and England. J Epidemiol Community Health 2005, 59(3):207–213.
Epub 2005/02/15.

64. Leibtag E: Where You Shop Matters: Store Formats Drive Variation in
Retail Food Prices. 2005, [cited 2008 8/10/2008]; http://www.ers.usda.gov/
AmberWaves/November05/Features/WhereYouShop.htm.

65. Courtemanche C, Carden A: Supersizing Supercenters? The Impact of
Wal-Mart Supercenters on Body Mass Index and Obesity. SSRN eLibrary; 2010.

66. Walker RE, Keane CR, Burke JG: Disparities and access to healthy food in
the United States: A review of food deserts literature. Health Place 2010,
16(5):876–884. Epub 2010/05/14.

67. Morland KB, Evenson KR: Obesity prevalence and the local food
environment. Health Place 2009, 15(2):491–495. Epub 2008/11/22.

68. Gustafson A, Hankins S, Jilcott S: Measures of the Consumer Food
Store Environment: A Systematic Review of the Evidence 2000-2011.
J Community Health 2012, 37(4):897–911.

doi:10.1186/1471-2458-12-688
Cite this article as: Gustafson et al.: Validation of food store environment
secondary data source and the role of neighborhood deprivation in
Appalachia, Kentucky. BMC Public Health 2012 12:688.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Gustafson et al. BMC Public Health 2012, 12:688 Page 12 of 12
http://www.biomedcentral.com/1471-2458/12/688





PARTNERS IN FOOD AND HEALTH: 33

Chapter 2

Rural Disparities in the Distribution  
of Policies that Support Healthy  
Eating in U.S. Secondary Schools

By Dr. Susie Nanney

Nanney, M. S., Davey, C. S., & Kubik, M. Y. (2013). Rural Disparities in the Distribution of Policies 
that Support Healthy Eating in U.S. Secondary Schools. Journal of the Academy of Nutrition and 
Dietetics, 113, 8, 1062-1068. Reprint with permission given by Copyright Clearance Center.





PARTNERS IN FOOD AND HEALTH: 35

Chapter 2
Summary: Dr. Susie Nanney

D r. Susie Nanney will present on the role that schools can play in promoting access to 
healthy food for students, especially in rural communities. Her research has focused 

on how school breakfast, vending and after-school snacks may be associated with student 
health outcomes such as dietary intake and weight, as well as academic performance. 
Specifically, her talk will highlight how rural schools in America lag in promoting healthy 
eating and offer evidence-informed strategies to address this gap. 

Why focus efforts on rural communities?
Students in rural schools are more likely to attend small schools, live in poverty, be food 
insecure, be eligible for free or reduced lunch, and come to school unprepared to learn. Very 
little research has been done on how to improve the school food environment in small town 
and rural school environments even though these environments are lagging behind urban 
and suburban schools.  

What are the promising healthy eating practices for rural schools? 
School Breakfast Program (SBP). Breakfast intake is associated with improved behavior, test 
outcomes and attendance among youths. Teens experiencing hunger are more likely to have 
been suspended from school and have difficulty getting along with others. SBP eaters weigh 
less and have healthier eating habits. Dr. Nanney’s research with rural Minnesota high schools 
has shown:

• Increased participation in the SBP among low-income students, girls, and minority 
students

• Slowed weight gain among high school students eating the SBP

• Better grades among SBP eaters

School Healthy Eating Policies. A study conducted by Dr. Nanney of 28 U.S. states, including 
Kentucky, representing 6,732 secondary schools identified that schools in small town and 
rural locations had significantly fewer healthy eating policies and practices. Specifically, rural 
schools were:

• More likely to allow marketing of junk foods and soda and sports drinks

• Less likely to promote healthy eating (e.g., provide nutrition information to students and 
parents, price healthy foods lower, taste test)

• Less likely to have fruits and/or vegetables at school celebrations

• Less likely to have fruits and/or vegetables in vending machines

• Less likely to limit package serving sizes

What are some evidence-informed actions?

• Increase participation in the School Breakfast Program to improve youth health and 
academics 

• Promote family and community involvement in school eating (and activity) policy 
development to increase access to healthy foods in schools

• Encourage farm-to-school programs to improve access to local foods and support local 
economies

In summary, Dr. Nanney will highlight the evidence-based opportunities to promote healthy 
eating in rural school settings. 
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ABSTRACT
The distribution of food and nutrition policies and practices from 28 US states repre-
senting 6,732 secondary schools was evaluated using data from the 2008 School Health
Profiles principal survey. School policies and practices evaluated were: availability of
low-nutrient, energy-dense (LNED) snacks/drinks; use of healthy eating strategies;
banning food marketing; availability of fruits and vegetables; and food package sizes.
For each school, school-level demographic characteristics (percentage of students
enrolled in free/reduced-price meals, minority enrollment, and geographic location)
were also evaluated. Schools in small town/rural locations had significantly fewer
policies that support healthy eating strategies and ban food marketing, and were less
likely to serve fruits and vegetables at school celebrations, have fruits and vegetables
available in vending or school stores, and limit serving-size packages. Schools serving
the highest percentage of minority students consistently reported the same or better
school food environments. However, schools serving the highest percentage of low-
income students had varied results: vending and LNED vending policies were consis-
tently better and fruit and vegetable availabilityerelated policies were consistently
worse. Disparities in the distribution of policies and practices that promote healthy
school food environments seem most pronounced in small town/rural schools. The
data also support the need for continued reinforcement and the potential for expansion
of these efforts in urban and suburban areas and schools with highest minority
enrollment.
J Acad Nutr Diet. 2013;113:1062-1068.

T
HE CHILD NUTRITION AND WIC REAUTHORIZATION
Act of 2004 (CNRA 2004), a major federal legislative
milestone to address childhood obesity, included a
mandate to school districts participating in the school

meal program to establish and implement policies addres-
sing nutrition at school by the start of the 2006-2007 school
year. Evaluating the effectiveness of these school nutrition
policies is a nationwide priority.1 Research suggests that
school food environments, especially competitive foods,
contribute excess energy to children’s diets.2,3 Estimates
show that low-nutrient, energy-dense (LNED) competitive
foods provide 171 kcal/day to the diets of middle school stu-
dents and 219 kcal/day to high school students.4 Although ev-
idence of the impact on student body mass index remains
mixed,5 a few studies suggest inverse associations between
youth overweight and school food environments when
mandated by states6 and whether strong district wellness
policies7 and local school policies and practices are in place.8,9

Monitoring the distribution of school food policies and
practices and evaluating effectiveness through a health dis-
parities lens is important.10 Minority and low-socioeconomic
groups are disproportionately affected by excess weight at all
ages.11 Obesity rates among rural youth are as much as 50%
higher compared with their urban counterparts.12-14

Although recent (2001-2008) evidence suggests a leveling
off of obesity prevalence among white students, it also points

to a worsening disparity among nonwhite students, espe-
cially for severe obesity.15 Descriptive evaluations considering
school obesity prevention policies and disparities have
identified differences by geographic region of the country (eg,
southern states)16 and across schools by poverty status and
geographic location (eg, schools in rural communities).17,18

Two evaluation studies report more favorable behavioral
outcomes for minority students with stronger state mandates
for competitive foods in schools.19,20 Evidence-based recom-
mendations directed at competitive foods that aim to reverse
the obesity trajectory include: (a) establishing nutrition
standards for competitive foods available at school,21 (b)
incorporating collaborative strategies to encourage healthy
eating at school,22 and (c) banning advertising and marketing
of LNED foods to youth in schools.21,23 The extent that the
adoption of these recommendations is evenly distributed
across US schools is not known. The goal of this study was to
compare the distribution of food and nutritionerelated pol-
icies and practices across US middle and junior/senior high
schools (6th to 12th grade) by geographic location, minority
enrollment, and free/reduced-price school meal enrollment
after implementation of the 2004 CNRA in 2006. This inquiry
is especially relevant as schools prepare to respond to the
Healthy, Hunger-Free Kids Act of 2010, which focuses on
competitive foods sold at school with a rolling implementa-
tion timeline beginning 2012-2020.24
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METHODS
Dependent Variables and Source
The dependent variables for this cross-sectional study were
school-level food and nutritionerelated policy and practice
questions collected as part of the 2008 School Health Profiles
Principal Survey (Profiles), a surveillance tool sponsored by
the Centers for Disease Control and Prevention (CDC), which
has good validity and reliability.25 Profiles include a biennial
survey of public school principals of middle and junior/senior
high schools collected by state education and health agencies.
School response rates for individual states for 2008 ranged
from 70% to 93%.26 Most states give the CDC permission to
share their de-identified dataset. For this study, states were
individually contacted and asked to share their school iden-
tified data sets for the purpose of linking the school-level
demographic data (geographic location, minority enroll-
ment, free/reduced-priced meal enrollment).

Data Collection
An e-mail letter of invitation was sent to all 50 states’ Profiles
coordinators from the principal investigator explaining the
study purpose and requesting access to their existing 2008
school-level policy data. A signed data use agreement de-
tailing data confidentiality was also included. State Profiles
administrators (ie, Department of Education, Department
of Health) had varying comfort levels with data-sharing,
ranging from accepting the terms of agreement, to re-
quiring additional paperwork, to engaging in an iterative
process with the project data manager that accomplished the
data linking without divulging school identifying data. Total
contacts (ie, emails, phone calls) to state agencies to share
and transfer their states’ Profiles data ranged from 1 to 35
with an average of 10. Fifty-six percent of states (n¼28)
contacted agreed to share their datasets. A map of the
participating states is available at the project website (http://
z.umn.edu/schoolnutrition). Seven states did not respond to
multiple requests to participate (14%); eight refused to
participate (16%), citing change in leadership, concerns that
sharing the identified datasets violated agreements with
participating schools, or inability to locate data due to staff
turnover and loss of positions. Seven states (14%) sent de-
identified data, which could not be used.
State nonresponse bias was assessed using publicly avail-

able state-level policy and practice data from the nonpartic-
ipating states. The absolute differences between participating
and nonparticipating states in the median weighted per-
centage of schools reporting each nutrition policy item were
less than 5% for all but two items. The two items were
“allowed students to purchase non-fried vegetables” (20% vs
28%) and “collected suggestions on food preferences” (45% vs
55%). Altogether, these results suggest similar nutrition policy
implementation for participating and nonparticipating states.

Scale Development
Food and nutritionerelated policy and practice items from
the Profiles principal survey were identified and grouped to
represent three domains: availability of LNED snacks and
drinks, engaging in healthy eating strategies, and marketing
of LNED snacks and drinks. Four other policy and practice
items were evaluated individually.

Availability of LNED snacks and drinks. Ten items were
identified and included whether the following were available
for purchase in vending machines or school stores (VMSS):
chocolate candy, candy, salty snacks not low in fat, cookies,
cakes, crackers not low in fat, ice cream not low in fat, 2% or
whole milk, frozen water ices or slushes that do not contain
juice, soda pop or fruit drinks that are not 100% juice, sport
drinks, and caffeinated foods or beverages. Responses were
coded as yes¼1, no¼0. The summated scale score represented
the total number of LNED snacks and drinks available for
purchase. Cronbach’s a for this scale was .80. Schools without
VMSS were excluded from this analysis.

Healthy eating strategies. Five items were identified and
included whether the following strategies were used: stra-
tegic pricing of healthy snacks and drinks lower in cost
and/or LNED snacks and drinks higher in cost, suggestions
collected from students and families, calorie information
provided to students/families, student taste-testing of new
products, and student visits to the cafeteria for learning. Re-
sponses were coded as yes¼1, no¼0. The summated scale
score represented the total number of implemented healthy
eating strategies. Cronbach’s a for this scale was .61.

Marketing of LNED snacks and drinks. Four items were
identified and included whether the school prohibits adver-
tisements for candy, fast food, or soft drinks in (1) school
building (yes/no), (2) on school grounds (yes/no), (3) on
school buses (yes/no), (4) in school publications (yes/no).
Responses were coded as yes¼1, no¼0. The summated scale
score represented the total number of banned marketing
practices. Cronbach’s a for this scale was .89.

Other policy/practice items not included in the
scales. Four additional items were examined separately:
fruits and/or vegetables available at school celebrations
(almost always or always, rarely, or never), any VMSS avail-
ability (yes or no), fruits and/or vegetables available for
purchase from VMSS (yes or no), and limited package/serving
size of items sold in VMSS (yes or no).

Independent Variables and Sources
The independent variables for this study were school-level
demographic variables: geographic location (town/rural,
urban, suburban), percentageminority enrollment (ie, defined
as racial and ethnic minorities), and free/reduced-price school
meal enrollment. The source of the independent variables
was the National Center for Education Statistics Public
Elementary/Secondary School Universe Survey (NCES), which
is publicly available and updated annually.27

Twelve NCES-defined geographic designations were
combined into three locations for easiest interpretation:
city (n¼1,232 schools, 18.3%), suburban (n¼1,467, 21.8%),
and town/rural (n¼4,033, 59.9%). The number of minority
students for each school was calculated by subtracting
the number of white non-Hispanic students enrolled from
the total student enrollment and then dividing by the total
student enrollment to calculate percentage minority enroll-
ment. Similarly, the number of students enrolled in the free/
reduced-price meal programwas divided by the total student
enrollment to calculate percent free/reduced-price meal
enrollment.
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These variables were categorized using approximate quar-
tile cutpoints rounded to the nearest percentile divisible
by five. The lack of significant differences in policy preva-
lence between the middle two quartiles resulted in the
decision to combine these quartiles into one medium
level category while preserving categories for the upper and
lower approximate quartiles of schools. Minority percent
enrollment data was available for 6,696 schools and was
categorized as follows: <5% (low) (n¼1,180 schools, 17.6%), 5%
to <50% (medium) (n¼3,802, 56.8%), and 50% or more (high)
minority enrollment (n¼1,714, 25.6%). Free/reduced-price
meal enrollment data was available for 6,421 schools and
categorized as follows: <20% (low) (n¼1,533 schools, 23.9%),
20% to <60% (medium) (n¼3,501, 54.5%), and 60% or more
(high) free/reduced-priced meal enrollment (n¼1,387, 21.6%).
The relationship between minority enrollment percentile
and free/reduced-price percentile was examined to confirm
that these two variables were not surrogates for each other.
The correlation coefficient was 0.55, indicating that the
two variables contribute unique school-level demographic
information.

Analysis
Cronbach’s a was used to assess internal reliability of sum-
mated scale variables. Correlation analysis was used to
examine the linear relationship between minority enrollment
percentile and free/reduced-price meal enrollment percen-
tile. Multiple logistic regression models were used to esti-
mate adjusted odds ratios for individual nutrition policy and
practice items by location, minority enrollment category, and
free/reduced-price meal enrollment category. Generalized
linear models were used to evaluate location, minority
enrollment category, and free/reduced-price meal enrollment
category differences in adjusted mean scores for the nutrition
policy and practice scales. Significant factors in each model
were further evaluated to identify levels of school charac-
teristics with significant differences. The Bonferroni method
was used to adjust significance levels for these multiple
comparisons (a of .017 for means, a of .008 for odds ratios).
Model estimates and standard errors were used to construct
95% CIs for the adjusted means for each level of the school
characteristic and adjusted odds ratios for school character-
istic levels relative to the reference level.

RESULTS AND DISCUSSION
A total of 6,732 schools from 28 states were included in the
analysis. A table detailing the distribution of each policy and
practice item by each demographic characteristic is available
from the project website (http://z.umn.edu/schoolnutrition).
Table 1 identifies the mean score (95% CI) for each scale by
school location and demographic category adjusted for the
other school characteristic variables. For the Availability of
LNED Snacks and Drinks Policy Scale, a lower score was the
better result. The adjusted mean number of LNED snacks or
drinks available for purchase from VMSS was significantly
less (ie, better) for schools with the highest free/reduced-
price meal enrollment than for schools with low or me-
dium enrollment and was also significantly less for schools
with medium enrollment than for schools with low enroll-
ment. Studies show that restricting the availability of LNED
foods in schools while increasing the availability of healthful

foods might be an effective strategy for promoting more
healthful choices among students at school.4,28

For the Healthy Eating Strategies Policy Scale, a higher score
was the better result. The adjusted mean number of healthy
eating strategies implemented was significantly higher (ie,
better) in urban and suburban schools than in town/rural
schools. This finding is important because studies show that
youth are sensitive to food pricing29 and respond positively
to taste testing healthy foods.30

For the Marketing of LNED Snacks and Drinks Policy Scale, a
higher score was the better result. The adjusted mean num-
ber of locations in which advertisement for candy, fast food,
or soft drinks was banned was significantly higher (ie, better)
in urban and suburban schools than in town/rural schools;
and significantly higher in schools with high minority
enrollment than in schools with low or medium minority
enrollment. An increasing number of studies demonstrate
direct causal effects of exposure to food advertising on young
people’s weight and higher rates of obesity.31

Table 2 identifies the individual policy and practice items
by school location and demographic category adjusted for the
other school characteristic variables. The likelihood of fruits
and/or vegetables almost always or always being available
at school celebrations was significantly higher at suburban
schools than at town/rural schools, significantly lower
at schools with low and medium minority enrollment than at
schools with highest minority enrollment, and significantly
higher at schools with lowest free/reduced-price meal
enrollment than at schools with highest free/reduced-price
meal enrollment.
The likelihood of having no vending or school store avail-

ability of foods was significantly lower in schools with low
and medium minority enrollment than in schools with the
highest minority enrollment, and was significantly lower at
schools with low and medium free/reduced-price meal
enrollment than at schools with the highest free/reduced-
price meal enrollment.
The likelihood of fruits and/or vegetables being available

for purchase from vending machines or school stores was
significantly higher in urban and suburban schools than in
town/rural schools, was significantly lower at schools with
low and medium minority enrollment than at schools with
highest minority enrollment, and was significantly higher at
schools with low and medium free/reduced-price meal
enrollment than at schools with highest free/reduced-price
meal enrollment.
The likelihood of limited package or serving sizes of foods

sold in school stores or vending was significantly higher in
urban and suburban schools than in town/rural schools.
Studies have identified an impact upon student dietary intake
when portion sizes were limited in schools.32,33

Strengths and Limitations
To our knowledge, this is the first study to compare a
multistate sample of food and nutritionerelated policies and
practices across categories of place, ethnicity, and socioeco-
nomic status after the implementation of the 2004 CNRA in
2006. The state response rate is a limitation. However, the
authors made a reasonable attempt to determine whether
bias exists. The school food and nutritionerelated policies
and practices evaluated were limited to those previously
collected by states. No new data were collected.
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The most pronounced disparity in the distribution of pol-
icies and practices that support healthy school food envi-
ronments seems to exist among schools located in town and
rural communities. These findings are troubling given the
health and weight disparities that already exist among these
communities. Living in rural areas is a risk factor for children
being overweight or obese.12 Explanations for this geographic
difference supported by the literature include: smaller school
size and therefore fewer resources, less availability of healthy
foods, and higher cost of high-quality produce. A study of
14 rural Kansas high schools reported that smaller food-
service programs had fewer financial resources, fewer total
products, and lower product volume, resulting in fewer fruit
and vegetable options.13 Several studies have found that
the availability and cost of healthy foods, especially high-
quality produce, are most problematic in small town and
rural settings.34-36

Schools serving the highest percentage of minority stu-
dents consistently reported the same or better school food
environments. However, schools serving the highest per-
centage of low-income students had varied results; vending
and LNED vending policies were consistently better and fruit
and vegetable availability related policies were consistently
worse. A national multistate, multischool study investigating
the school food environment reported better food and
nutritionerelated policies and practices among both lower
income and higher minority enrollment schools.37 However,
this investigation occurred before the 2006 implementation
of the 2004 CNRA. Another contradictory study involving a
state examination of wellness policy language identified
stronger policy language in the schools with the highest
percentage of free/reduced-price meal enrollment.17 One
plausible explanation for the counterintuitive findings is that
schools serving high-needs areas have been targeted for
supportive programming: coordinated school health, fresh
fruit and vegetable programs, and summer foodservice pro-
grams.25,38,39 At the time of the current data collection,
however, school-based fresh fruit and vegetable programs
primarily targeted elementary schools and were in the
piloting phase with limited reach. Continued monitoring of
food policies and practices in secondary schools for
geographic, income, and racial disparities is justified.

CONCLUSIONS
Students attending schools in small town and rural areas
have significantly less exposure to healthy eating policies
and practices and significantly more exposure to LNED mar-
keting at school than students attending urban and suburban
schools. Students attending city and suburban schools and
schools with the highest minority enrollment seem to be
attending schools with better food environments, although
the overall scale scores were low, indicating room for
improvement. Findings from this study uniquely add to the
literature in two ways. First, the evaluation period captures
2 years after the implementation of the mandatory school
district wellness policies. Second, the assessments of policies
and practices include those with a substantial evidence
base not previously examined (eg, food marketing, promo-
tional strategies). This post-CNRA implementation study
strengthens the need for small town and rural focused
policy supports, especially as next steps (the Healthy, Hunger-

Free Kids Act of 2010) are implemented. The data also support
the need for continued reinforcement and the potential for
expansion of these efforts in urban and suburban areas and
schools with the highest minority enrollment. Lastly, future
research shouldexamine the impactof these school foodpolicy
environments on student diet, weight, health, and academic
outcomes. Especially important are evaluations by student
sex, race/ethnicity, and income categories.
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Chapter 3
Summary: Dr. Alice Ammerman:

D r. Alice Ammerman is a professor in the Department of 
Nutrition, Gillings School of Global Public Health at the 

University of North Carolina at Chapel Hill. She also directs the 
Center for Health Promotion and Disease Prevention, a CDC 
Prevention Research Center.  Her father grew up on a small, 
integrated farm (tobacco, livestock, garden for the family) in 
Cynthiana, Ky., which she visited frequently as a child.

Tobacco transition:

• Fewer economic opportunities for small-scale farms with 
removal of tobacco supports

• Produce or integrated agriculture offers an option for small 
acreage farms (vs. commodity crops)

• New markets needed to make transition viable – local food 
interest creates opportunities

• Innovation around value-added products and agro-tourism

• New marketing strategies include farm-to-institution, CSAs,  
online ordering systems

• Need to attract and keep younger farmers

Environmental  challenges and opportunities:

• Large-scale commodity crop production is often heavily 
fossil fuel dependent (oil, pesticides, fertilizers) and creates 
environmental problems with agricultural run-off

• Increasing market opportunities for sustainable agricultural 
practices – high demand

• Need for research on labor-saving devices for smaller-scale 
farms

• Heavy use of antibiotics for animal production raises concern 
about food supply for humans and antibiotic resistance

Policies to support sustainable agricultural practices:

• Zoning to protect from development and high taxation rates 

• City/county/state commitments to sourcing local foods

• Support for land acquisition or borrowing for young farmers

• Farm incubator programs, help with GAP certification

Multiplier benefits of federal food programs (SNAP, WIC, 
School lunch/breakfast):

• Dollars spent in local food venues (grocery stores, convenience 
stores)

• Jobs creation to support food distribution systems (e.g., Farm to 
School), 10% campaign, FMs

• Sourcing locally grown food benefits producers as well as 
vendors.

Community and economic benefits of local/healthy food 
access and sustainable agriculture:

• Healthier workforce – less absenteeism, more “presenteeism”

• More potential for recruiting industry to a location with a 
healthier workforce

• Community spirit of supporting local businesses

Innovations- North Carolina:

• Quick Chef – to teach cooking on a budget and healthy cooking 
skills

• Green Cart – delivering healthy lower cost foods to low-income 
people.

• Produce Packs – increasing access to fruits and vegetables for 
WIC clients and others in corner stores

Innovations- Kentucky:

• Community Farm Alliance:  
www.communityfarmalliance.org

• MACED (Mountain Association for Community Economic 
Development), www.maced.org)

• Center for Rural Strategies (www.ruralstrategies.org). 

http://www.communityfarmalliance.org
http://www.maced.org
http://www.ruralstrategies.org
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Resources

The Food Project 
http://thefoodproject.org/

Kentucky Association of Food Banks 
http://www.kafb.org/

Office of Kentucky First Lady Jane Beshear 
http://firstlady.ky.gov/Pages/Default.aspx

Food Research and Action Center 
http://frac.org/

Feeding America 
http://feedingamerica.org/

Policy Institute for Family Impact Seminars 
http://familyimpactseminars.org/

American Journal of Preventive Medicine. (2013, March 15). State Laws Aimed At Improving School  
Meals Help Teens Eat More Fruits and Vegetables, New Study Finds. Medical News Today. Retrieved from 

http://www.medicalnewstoday.com/releases/257685.php.

Bednar, C. (2013). Family and Consumer Sciences Research Journal – Virtual issue: Food security.  
Family and Consumer Sciences Research Journal. Retrievable at 

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1552-3934/homepage/virtual_issue__food_insecurity.htm

Freedman, D. H. (2013, June 19). How junk food can end obesity. The Atlantic. Retrievable at 
http://www.theatlantic.com/magazine/archive/2013/07/how-junk-food-can-end-obesity/309396/

Hayes, J. (2013, March 14). Fatsmack: What it takes to make health campaigns stick. The Atlantic. Retrievable at 
http://www.theatlantic.com/health/archive/2013/03/fatsmack-what-it-takes-to-make-health-campaigns-stick/273692/

Kentucky Department for Public Health. (2013). State health assessment: A compilation on health status. Retrievable at 
http://chfs.ky.gov/NR/rdonlyres/CF31D71B-C7E3-4FA3-A8C7-713BEA63F833/0/2013KYStateHealthAssessmentFINAL52913.pdf

Schwartz, A. (2013, August 7). A mobile farmer’s market, created by design students. Retrievable at 
http://www.fastcoexist.com/1682653/a-mobile-farmers-market-created-by-design-students#7

Additional information on the food environment can be found at the following sites:

http://thefoodproject.org/
http://www.medicalnewstoday.com/releases/257685.php
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1552-3934/homepage/virtual_issue__food_insecurity.htm
http://www.theatlantic.com/magazine/archive/2013/07/how-junk-food-can-end-obesity/309396/
http://www.theatlantic.com/health/archive/2013/03/fatsmack-what-it-takes-to-make-health-campaigns-stick/273692/
http://chfs.ky.gov/NR/rdonlyres/CF31D71B-C7E3-4FA3-A8C7-713BEA63F833/0/2013KYStateHealthAssessmentFINAL52913.pdf
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Coordinating Committee

For more information on the Kentucky Family Impact Seminar, please contact one of the 
following members of the Kentucky Family Seminar Coordinating Committee:

Ann Vail, PhD
Chair, Kentucky Family Impact Seminars
Director, School of Human Environmental Sciences
University of Kentucky
102 Erikson Hall
Lexington, KY 40506
859-257-3887
Ann.Vail@uky.edu

Nelda Moore, MA
Coordinating Committee Chair 
Kentucky Family Impact Seminars 
University of Kentucky
102 Erikson Hall
Lexington, KY 40506
502-593-8735
nmoore@uky.edu

Jeanne Davis, MA, MS
Program Coordinator
Administration-Cooperative Extension Service
University of Kentucky
116 Erikson Hall
Lexington, KY 40506
859-257-2097
Jeanne.Davis@uky.edu

Anthony Setari, MA
Doctoral Student 
Department of Family Sciences
University of Kentucky
116 Erikson Hall
Lexington, KY 40506
859-257-2097
Anthony.Setari@uky.edu

Alison Gustafson, PhD, MPH, RD
Assistant Professor
Dietetics and Human Nutrition
University of Kentucky
204 Funkhouser Building
Lexington, KY 40506
859-257-1309
Alison.Gustafson@uky.edu

Rita Stewart, MS
Cooperative Extension Agent for  
Family and Consumer Sciences 
Lincoln County Extension Office
104 Metker Trail
Stanford, KY 40484
606-365-2459
rstewart@uky.edu






