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ABSTRACT

Evidence from the United States (US) suggestddlatncome, racial/ethnic minority,
and rural populations often live in food desertseas underserved by grocery stores. Food
deserts increase risk for diet-related disease gratvaady at-risk populations; however, food
access research has often included limited typé&soof outlets and has made assumptions about
individual food procurement patterns. Framed bySbeial Cognitive Theory, this mixed
methods study was conducted in two phases in todarestigate Greene County, Alabama
food retailers (potential environment) and assesg&lents’ food access patterns (realized
environment).

In Phase One, all county food retailers were idietiand classified in order to describe
variances in distribution between the two censastérconsidered a food desert (FDT) by the US
Department of Agriculture (USDA) and the non-foagsdrt tract (NFDT). USDA designations
were confirmed, meaning FDT did not have groceoyest. However, the NFDT contained more
of almost every store type, contrasting researglgesting increased presence of other retailers,
such as convenience stores and fast food restaumarihe absence of grocery stores.

In Phase Two, semi-structured interviews were cotetlin order to describe household
food procurement patterns of 30 Greene County &p8cipplemental Nutrition Program for
Women, Infants, and Children (WIC) participantghtighting differences based on whether or
not participants lived in a food desert. Pattedentified did not vary significantly based on
residential area. Participants were utilizing 59%6aunty stores, identifying NFDT grocers and

dollar stores as more important to meeting housktoald needs than FDT outlets. However,



53% of participants were leaving the county tola lhulk of their food shopping, using local
stores to top off monthly food supply. Participansed a variety of shopping strategies,
encountering a range of monetary and opportunisgscd hough not assessed directly,
perception of Greene County stores was generaty. itesults demonstrate the value of using
USDA food desert designations with in-depth exgloraof potential food environments to best
describe area foodscapes. Additionally, residefatimed data describing realized food
environments can support research about residextimides and perceptions to inform food

desert solutions.
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CHAPTER 1
INTRODUCTION
Evidence suggests that population subgroups inofudicial/ethnic minorities,
socioeconomically disadvantaged individuals, arstbients of rural areas are at increased risk
for health-threatening conditions such as overweaglad obesity, cardiovascular disease, and
diabetes, and are less likely to have health ima@réNational Research Council, 2004; United
States Department Health and Human Services Agemndyealthcare Research and Quality,
2011). With the increased attention to such natipohlic health issues has come the
recognition of the environmental impact on indivatibealth status. Local food environments
have been identified as a potential route througlthvenvironments may contribute to health
disparities, propelling forward the issue of enmiteental or spatial disparities, specifically
access to nutritious food, in research and polggndas within the last few decades (Beaulac,
Kristjansson, & Cummins, 2009; Dutko, Ver PloegFé&rrigan, 2012).
Food Deserts as a Public Health Problem
The Food, Conservation, and Energy Act of 2008ngéefia food desert as an “area in the
United States with limited access to affordable antlitious food, particularly such an area
composed of predominately lower income neighborkat communities” (The Food,
Conservation, and Energy Act of 2008, 2008, p. 20BBe United States Department of
Agriculture (USDA) defines a food desert as a lomeime census tract in which a significant
portion of residents has low access to a superrarkgrocery store (USDA Economic Research

Service [ERS], 2012a, 2012b).



Food deserts may contribute to a dangerous conagble&alth, developmental, and social
consequences, and are of particular concern foiinoame individuals and racial/ethnic
minorities due to “deprivation amplification,” dié compounding of individual and area
disadvantage (Beaulac et al., 2009). Regardlekxafion, households with constrained
financial resources or unreliable sources of trartgion may have difficulty accessing and
purchasing nutritious food, which may translat® ipbor health outcomes. Poor food access and
poor health could be amplified among these indiaiddiving in disadvantaged neighborhoods
with limited food retail outlets, particularly ihére is also limited public transportation (Ver
Ploeg et al., 2009).

In line with the concept of deprivation amplificai, the bulk of United States (US)
literature indicates that low-income persons artatéethnic minorities living in urban city
centers or in rural areas are most often affecyeihbted access to large food retailers and
healthful food (Beaulac et al., 2009; Cummins & M&gre, 1999; Ford & Dzewaltowski, 2008;
Larson, Story, & Nelson, 2009; Ver Ploeg et alQ20Ver Ploeg et al., 2012; Walker, Keane, &
Burke, 2010). These data also suggest that bettesa to food retailers that provide healthful
food is associated with healthier dietary intakeediew of food access literature can be found
in Appendix A.

To date, food desert research has largely focusaxbjectively characterizing select
aspects of food retail environments in socioecowralty disadvantaged and/or minority areas, or
has attempted to link distance from local fooditeta with health effects such as dietary quality.
Unfortunately, extensive data requirements arecasal with assessment of food access, and
the current body of food access literature is paigwith ambiguously defined operational

concepts (Rose, Bodor, Hutchinson, & Swalm, 200@4cks consideration of the



interrelationship between the food environment smaal and individual factors (Lytle, 2009).
For example, objective investigations of food eonments have included limited types of food
outlets and made assumptions about individual fbodurement patterns. While some studies
have involved residents of food deserts, curresgaech in the US lacks in-depth
characterization of food deserts as the resukesdarch with residents.
Purpose and Significance

Physical and psychosocial damage to health reguttom deprived access to food
warrants further research that involves the comtgunithe characterization of food deserts. At
the state and national levels, food deserts reptes®nomic and food policy issues. Food desert
research and subsequent solutions have the abilggnerate more balanced purchasing power,
to support local food systems, and to inform potlegisions aimed at increasing residential
health and food security (Rose et al., 2009a, 20d€f)ned as the “availability of nutritionally
adequate and safe food and the ability to acquiresocially acceptable ways” (Anderson,
1990, p. 1560). Finally, if spatially segregatedydincome households experience food access
problems and suffer health-related consequencatedelo limited access, then the effectiveness
of programs designed to increase nutrition of bk populations (the Special Supplemental
Nutrition Program for Women Infants and Childreattbr known as WIC) or increase
purchasing power of low-income persons (the Supeferiutrition Assistance Program,
previously known as food stamps and often calledBNs uncertain (Rose et al., 2009a).

Limited food desert research has been conductagdahareas and in the Southeastern
US. To date, no peer-reviewed, published reseaastbben conducted in Alabama, an area
leading the nation in poverty, food insecurity, ahdonic disease (Centers for Disease Control

and Prevention [CDC], 2012a, 2012b; Coleman-Jeriderd, Andrews, & Carlson, 2012;



DeNavas-Walt, Proctor, & Smith, 2011; Ogden, Cariit, & Flegal, 2012). Specifically,

Greene County, located in west Alabama, is aniarednich most residents represent
racial/ethnic minorities and are experiencing poveates above both national and state averages
(US Census Bureau [Census], 2012a, 2012b). Acaptdithe USDA Food Access Research
Atlas, two of the three census tracts in GreenenGoare food deserts (ERS, 2012a, 2012b). The
purpose of this study was to provide insight ifte link between individual and environmental
health in Greene County, Alabama by evaluatingcthenty food environment and assessing
residents’ food access patterns.

Food deserts have received increased attentionrftecha, researchers, and
governmental initiatives. For example, thet’'s Movecampaign initiated by First Lady Michelle
Obama identifies access to nutritious foods orfevefpillars to address childhood obesity (Let’s
Move, 2010). The plan includes the Healthy FoodRaing Initiative to fund expansion of food
availability within food deserts by developing @quipping) grocery stores, small food retailers,
corner and convenience stores, and farmers maskitdresh, healthful food. This organization
was responsible for developing the definition édbad desert used by USDA. To date, no studies
outside the agency have used this definition testigate or compare areas of interest.

Additionally, national interest in eliminating h&adisparities and improving food
security is highlighted itHealthy People 2020JS Department of Health and Human Services
[USDHHS], 2012a). The US Surgeon General’s 1979ntdealthy Peoplenitiated the release
of ten-year national health objectives designedeatify the most significant, preventable
threats to public health and to establish goatedoice these threats. The overarching goals of
the most recent repoiiealthy People 202(HP2020), build on initiatives of the past four

Healthy Peopleeports and include health equity and eliminatbhealth disparities as well as



the creation of social and physical environmends$ émable good health. In fact, within HP2020,
availability and access to nutritious food is idged as a determinant of health.

HP2020 includes 42 areas of focus and approximé@dyobjectives (USDHHS, 2012a).
Within the Nutrition and Weight topic area are saVvebjectives related to food access,
including a push to increase the number of Amesaaith access to a food retail outlet offering
a variety of foods encouraged by Deetary Guidelines for Americans, 2008SDHHS &

USDA, 2005) and a goal to have at least 18 statisstate-level policies to incentivize food
retail outlets in order to provide foods encourabggdheDietary GuidelineUSDHHS, 2012b).
Further, an objective to decrease hunger by reduoiisehold food insecurity from 14.8% in
2008 to 6.0% by 2020 is included.

Lastly, local solutions to food desert issues hawtpaced research-based evaluation of
food desert needs and intervention outcomes. Aitigagoew grocery stores, mobile grocers, and
farmer’'s markets are among strategies reportetleate poor food access in food deserts
(Guzzardi, 2011; Horn, 2011; Public Health Law &udicy, 2009). However, research is needed
to better inform current and future food desemiwentions, especially in rural areas. Insight into
life within a food desert, including resident pexsfive, would be a valuable addition to the
knowledge base from which intervention and poliegidions can be made.

Research Questions

1. Does food retail density (the number of each tyjpiead retail outlet per 1000 residents)
in Greene County census tracts differ based on URIDA desert classification?

2. Does food retail density (the number of each tyjpiead retail outlet per square mile) in
Greene County census tracts differ based on USDA éesert classification?

3. What are the household food procurement patter@&etne County WIC participants?

4. Do household food procurement patterns of GreenstgdNIC participants differ based
on whether or not participants live in a food d&zer



Theoretical Framework

The Social Cognitive Theory (SCT) is an interpeeddrealth behavior theory that
includes an overarching concept called reciproegmninism — a triadic model that posits a
simultaneous, reciprocal interaction exists amopgraon’s individual characteristics, their
behaviors, and their environment (Bandura, 1986gré&fore, change in one component has
implications for the other two components (McAlisteerry, & Parcel, 2008). It can be
hypothesized that individual and household charesties, combined with the impact of the
physical environment, determine food availabilitghin the home and dietary decisions (Ver
Ploeg et al., 2009). Individual characteristicdude demographics such as age, gender,
race/ethnicity; socioeconomic status, encompasso@ne, education, and employment status;
and household characteristics like family size, position, and presence of children. The
environment may refer to the food environment (iresence of stores, restaurants, etc.).

The factors of reciprocal determinism are impadtgthe many other constructs of
theory. This study included only some of the SCilistnucts, and when possible utilized valid,
reliable instruments in measurement of the con&r&CT has been used extensively to examine
multiple aspects of health behaviors (Story, Nelr&tzainer, & French, 2002) and is relevant
for studying how the local food environment andspeal characteristics impact dietary behavior
(Smith & Morton, 2009). This is the only food acsessearch to use SCT explicitly, though
several researchers have recognized the betwesplay individuals and environments (Glanz,
2009; Glanz, Sallis, Saelens, & Frank, 2005; Sha&élorel, 2008, 2009). Such ecological
perspectives suggest that position within society équal or greater effect on individual
outcomes than individuals themselves (Freedmar)2@&LT, however, balances the burden

between the individual and the environment.



Overview of Methods

This cross-sectional, mixed methods project waslgoted in two phases. In Phase 1, all
food retailers in Greene County were located ireotd describe the potential food environment
in terms of food retail coverage and density —thmber and type of stores in the county and
within each census tract. Inter-tract data were etsnpared in order to describe differences
based on food desert classification of the trdnt®hase 2, semi-structured, qualitative
interviews were conducted with adult women paratipg in WIC, a low-income population
considered at increased risk for poor nutritioreslth (USDA Food and Nutrition Service,
2012a). Using a semi-structured interview schedhkse women described their realized food
environment and food access patterns. Participeerns asked specifically about sources of food
for their household and foods obtained from thagees, and they were asked to describe
typical trips to and from such sources. Immediatelipwing the interview, several participants
were also asked to review a paper-and-pencil sukested to assess food shopping patterns and
associated sociodemographic characteristics. €kwisw was conducted in order to evaluate face
validity of the survey and help gauge logisticsfidure administration. A full description of
methodology can be found in Appendix B.

Limitations

The cross-sectional nature of the project limifen@nces about causality, a common
problem of food desert literature (Beaulac et2009; Cummins & Macintyre, 1999; Ford &
Dzewaltowski, 2008; Larson & Story, 2009; Larsoralet 2009; Ver Ploeg et al., 2009; Walker
et al., 2010). However, continued exploration afenstudied aspects of food deserts can provide
worthwhile insight and help fill knowledge gaps.dbnally, the sample size of 30 participants

from a likely homogenous group of low-income fensalell limit generalizability of findings.



Despite this limitation, results are rich data tbatribute to the literature and knowledge base
and can inform future projects with larger, moréeh@geneous samples.

This study incorporated an assessment of avaifabltoutlets in all three Greene
County census tracts. Though in-store assessmeantdable goods is an ideal method of
describing the food environment, resource ressahthe current study limited in-depth
assessment. Moreover, staff limitations and thie édstandardized, validated tools has
produced variation in methods of assessment. Torerethe project relied on the presence of
food outlet types as a proxy for the availabilifyf@od groups, as is common in food access
literature. Many studies have used presence ofegyatores or supermarkets as a proxy for the
availability of healthful foods and the presencéast food restaurants or convenience stores to
characterize a food environment with little variatyd few fresh goods (Beaulac et al., 2009;
Cummins & Macintyre, 2002a; Ford & Dzewaltowski03) Larson et al., 2009; Ver Ploeg et
al., 2009; Walker et al., 2010). These assumptiggre maintained in the present study, and the
availability and price of goods within food outletgere not directly assessed.

As with any project relying on a self-selected sknguoviding self-reported data, recall
bias or intentional misreporting was possible, esdy when reporting food acquisition patterns
that may have broached sensitive issues such aghold hunger. However, in this case,
resident perceptions are valuable and underrepoks=iiring participants that personal
information will not be identifiable or shared mlagve helped alleviate some reporting concerns.

Results from the examination of traditional and tnaditional stores in rural areas add to
the literature, and participants in the semi-stred interview were asked to expand on all

potential sources of food, allowing some qualiatilrscussion of the contribution of retail and



non-retail food sources such as shared food, emeydeod, donations, and food personally
grown, raised, hunted, or fished.
Delimitations

The study was limited in scope by the sample rebearea and persons that were
considered eligible for participation. The areatfdy contained two rural, USDA-identified
food desert census tracts and one tract that wae food desert. Perspective was limited to only
one county and to boundaries imposed by the US4 ttesert definitions. Future studies could
benefit from including more areas for comparison.

As mentioned, the proposed incorporated an assessihavailable food retail outlets.
Food and nutrition environments are undoubtedlymemand encompass realms including
information and media messages, economic effeganaational influences of work or school,
larger effects of state and national policies (@Jast al., 2005). It was, however, beyond the
scope of the current study to assess all aspetie dbod environment.

Only women participating in the WIC program (thlasy-income individuals with
children) were eligible for participation. Theseliwviduals likely experience greater burdens in
planning and executing food purchases (Colemaredegisal., 2012). They, therefore, are
expected to benefit more from food desert interogist making their input especially valuable,
despite limited generalizability to experiencedioimes without children, homes of older adults

only, or to households that do not receive fed®ad assistance.



Conceptual Definitions
Census tract A small, relatively permanent subdivision ofcaunty generally containing
1,000-8,000 people (ERS, 2012b).

o0 Low-income census traetA census tract with a poverty rate of at le@s%, or, for
tracts not located within a metropolitan area, mal the median family income for
the tract does not exceed 80 % of statewide mddraity income.

Deprivation amplification The process by which individual disadvantage isngified by
area disadvantage (Macintyre, 2007).

Foodscape- A term used to refer to area food environme@tgr{mins & Macintyre,
2002b).

Food access- A multicomponent concept broadly defined asabidity of an individual or
household to find and acquire food. Food accesbéeas interpreted various ways, i.e. the
availability of food retailers in a given area,tdisce of retailers from residential areas, and
the ability of individuals to access food retailgulysically, financially, or otherwise).
However, no single measure can fully describe atlo#isy (Apparicio, Cloutier, &
Shearmur, 2007; Rose et al., 2009a).

Food environment The availability of types of food or types obtbretailers in individuals’
external, physical environments (Sharkey & HoréD&, 2009).

o Potential food environmenrtShopping opportunities that are available.

0 Realized food environmentShopping opportunities that are utilized.

Food retail coverage A dimension of accessibility to food stores. Thentner of each type

of store within a specified area (Sharkey & HoR€I08).
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Food retail density -A dimension of accessibility to food stores. Thegartion or ratio of
food stores per county, census tract, or censwk lgjmup (Sharkey & Horel, 2008). In the
present study, the number of each type of foodl r@ilet per 100 residents presented for
each of the three census tracts.
Food retailer— An entity that offers food to consumers at fixmint-of-sale locations. There
are several varieties, defined by the types of $cmdhilable for purchase, the size of the
physical store, or the volume of business condu¢&uarkey, 2009; Sharkey & Horel, 2009;
Census, 2012a).

o Large food retaile Supermarkets or grocery stores that carry a veidge of food

items, often large in size and generating a lagdenae of sales.
o Small food retailer Stores that carry a limited range of goods,retfen small
spaces, often at higher prices than large retaiegs corner stores, bodegas, etc.

Food security -Access by all people, at all times, to sufficiemad for an active and healthy
life. This includes, at minimum, the ready availd&piof nutritionally adequate and safe
foods and an assured availability to acquire aat@tfoods in socially acceptable ways
(Anderson, 1990, p. 1560).
Food insecurity -Limited or uncertain availability of nutritionallgdequate and safe foods or
limited or uncertain ability to acquire acceptatdeds in socially acceptable ways
(Anderson, 1990, p. 1560).
Food desert -An area in the United States with limited accesaftordable and nutritious
food, particularly such an area composed of predataly lower income neighborhoods and

communities (The Food, Conservation, and EnergyoA2008, 2008, p. 2039).

11



Free listing —A qualitative technique used to get participantistoas many items they can
in a particular domain, helpful when describing reamains (Bernard, 2011).
Grocery store gaper grocery gaps- The observed lack of supermarkets or grocemngsto
urban city centers, used to highlight differengesetail environments that may contribute to
or exacerbate health disparities (Alwitt & Donl@@97; Cotterill & Franklin, 1995). The
term “food desert” is now commonly used to desctibe phenomenon in urban and rural
areas (The Food, Conservation, and Energy Act 082008, p. 2039).
Ground truthing— Gathering data by direct, in-person observatighin the area of interest
(Glanz et al., 2005; Larson et al., 2009). In #tigdy, street canvasing of food retailers,
accomplished by systematically driving all natioaad state highways and city or town
streets/roads within Greene County.
Health disparities — Differences in the incidence, prevalence, mortaditg burden of
diseases and other adverse health conditionsxisitagnong specific populations in the
United States” (National Institutes of Health, 202
Household food security statudhe food security status of each household liesesdmre
along a continuum extending from high food secuntyery low food security (ERS,
2012c). This continuum is divided into four rangesaracterized as follows:

o0 High food security -Households had no problems, or anxiety about, sterdly

accessing adequate food.
o Marginal food security- Households had problems at times, or anxiety&bo
accessing adequate food, but the quality, varaatg, quantity of their food intake

were not substantially reduced.

12



o Low food security- Households reduced the quality, variety, andraleiity of their
diets, but the quantity of food intake and nornedlreg patterns were not substantially
disrupted.

o Very low food security Eating patterns of one or more household members
disrupted and food intake reduced because the holasskacked money and other
resources for food.

Hunger — “An uneasy or painful sensation caused by a la¢&axf” (National Research
Council, 2006). Hunger is a potential, but not rsseey, consequence of food insecurity and
is therefore not used synonymously with the term.

The Social Cognitive TheoryAn interpersonal health behavior theory that posgihuman
behavior as a product of the dynamic, reciprodarpiay between personal, behavioral, and
environmental influences (Bandura, 1986; McAliseal., 2008).

Spatial inequalities or spatial disparitiesTerms are used in reference to the unequal
geographic distribution of products or servicesstradten used in relation those that promote
health, such as healthcare facilities, food retaitdfering reasonably fruits and vegetables,
etc. (Beaulac, et al., 2009).

Supermarket redlining Following economic decline of urban city centerd amigration of
affluent households from these areas, the phenameindecreased food retail stores in inner
city areas as city markets were forced to cloge dollow the shift in customer base to

suburban locations (Alwitt & Donely, 1997; Walket,al., 2010).
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CHAPTER 2

POTENTIAL FOOD ENVIRONMENTS: DISTRIBUTION OF FOODRTAIL OUTLETS IN
GREENE COUNTY, ALABAMA

Introduction

The Food, Conservation, and Energy Act of 2008ngefia food desert as an “area in the
United States with limited access to affordable antlitious food, particularly such an area
composed of predominately lower income neighborkat communities” (The Food,
Conservation, and Energy Act of 2008, p. 2039).itachaccess to healthful foods could
contribute to increased risk of nutrition-relatasledise among already at-risk populations, a
phenomenon called deprivation amplification (Beaukxistjansson, & Cummins, 2009; Dutko,
Ver Ploeg, & Farrigan, 2012; Macintyre, 2007; Wkl Turrell, & Patterson, 2006). In line with
this concept, the bulk of United States (US) litera indicates that low-income persons and
racial/ethnic minorities living in urban city cengeor in rural areas are most often affected by
limited access to large food retailers such asrsogekets, both in decreased numbers of stores
and decreased proximity to these stores (Beaulalc, 2009; Cummins & Macintyre, 1999; Ford
& Dzewaltowski, 2008; Larson, Story, & Nelson, 208&r Ploeg et al., 2009; Walker, Keane,
& Burke, 2010). These populations may also haveessed access to fast food restaurants and
convenience stores, further increasing risk forrgbetary quality (Baker, Schootman, Barnidge,
& Kelly, 2006; Block & Kouba, 2005; Galvez et &2007; Lewis et al., 2005; Powell, Slater,

Mirtcheva, Bao, & Chaloupka, 2007).
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Food access studies have largely been conductaetham areas, though evidence
suggests rural areas are heavily affected by $pagiqualities in food retailers (Bustillos,
Sharkey, Anding, & Mcintosh, 2009; Kaufman, MacDloh&.utz, & Smallwood, 1997; Liese,
Weis, Pluto, Smith, & Lawson, 2007; Sharkey & Ho&008, 2009). This problem is
compounded by general lack of public transportasgstems in rural communities (Blanchard &
Lyson, 2003; Ohls, Ponza, Moreno, Zambrowski, & €nHL999). Additionally, most access
studies have included few store types, typicallyesmarkets/large grocery stores (Beaulac et al.,
2009; Larson et al., 2009). Such assessments Letitleage food availability and could
misrepresent food significantly contributing todbdiets, especially in rural areas where smaller
retailers may meet residential food needs (Bod@eRBarley, Swalm, & Scott, 2007; Sharkey,
2009; Sharkey & Horel, 2008, 2009).

Further, food retail access can be affected byatadability of stores authorized to
receive federal nutrition assistance benefits (Gadtlal., 1999; Rose & Richards, 2004; Ver
Ploeg et al., 2009) such as Special Supplementaitidn Program for Women, Infants, and
Children (WIC) and the Supplemental Nutrition Assice Program (SNAP). Therefore,
including all available food retail outlets in irstggations of rural food environments, with
consideration of the distribution of SNAP and WIGrss, are important considerations for
future food access research (Rigby et al., 2012).

There are many indicators of food access, thougimoon measures include store
coverage (the number of each type of store withspexified area) and density (the number of
stores per geographic area or per number of residékpparicio, Cloutier, & Shearmur, 2007,
Moore, Diez Roux, Nettleton, & Jacobs, 2008; Modawing, Diez Roux, & Poole, 2002;

Sharkey & Horel, 2008). The US Department of Aditite (USDA) Economic Research
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Service (ERS) Food Access Research Atlas is a mgjpol that provides an overview of the
location of food deserts throughout the US; howenerextra-agency studies have used the
Atlas to characterize local food environments (@utKer Ploeg, & Farrington 2012; ERS, 2012,
2013). Lastly, there is a general consensus aheunerit of combining secondary data with
ground truthing to ensure accurate representaggpgcially in rural areas (Glanz, Sallis,
Saelens, & Frank, 2005; Larson et al., 2009; Letsd., 2010; Lucan et al., 2013; Rose, Bodor,
Hutchinson, & Swalm, 2010). Ground truthing invava-person street canvassing of food
retailers. An investigation of all food retailepss, using ground truthing within Atlas-defined
areas, could serve to further characterize foodrtl@seas and provide insight into the value of
the Atlas. Therefore, the purpose of this study teaavestigate the food retail environment in
one rural Alabama county by assessing food reta#age (the number of food retailers) and
density [the number of food retailers per square mi’) and per 1000 residents] in order to
describe variances and confirm whether the fooértiésbel is appropriate.
Methods

According to the Food Access Research Atlas, a tas@rt is a census tract that is both
low-income (poverty rate20%) and low-access. To qualify as low-access B6idlents (or 33%
of the population) must live ‘far’ from a supermatlor large grocery store (Dutko, et al., 2012;
ERS, 2012, 2013). The Atlas defines ‘far’ using 40d 20-mile demarcations in rural areas,
though the 10-mile measure was used in the prasedy. A full description of Atlas
methodology can be found elsewhere (ERS, 2013&eri& County, located in west Alabama, is
an area in which most residents are racial/ethmmorties and experience poverty rates above
both national and state averages (US Census B{@esmsus], 2012a). Using Atlas criteria, two

of the three census tracts in Greene County arsidered food desert tracts (FDT1 and FDT2)
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(ERS, 2012, 2013). The third tract was labeledrafood desert tract (NFDT). This county is
unique in that those living in FDTs have similanaggraphic profiles as those living in the
NFDT, thus differences of focus include populati@msity and food access (Table 1).

Table 1: Greene County Area and Population Charnasties

Characteristic Greene FDT1 FDT2 NFDT
County
Land area () 645.9 232.5 219.9 1935
Population n (% Female) 9045 (52.8%)| 1814 (53.4) 2821 (51.5) 4410 (53)3)
Median age (years) 41.8 43.2 40.9 42.1
Racial/Ethnic composition n (%
White: 1575 (17.4)| 309 (17.0) | 459 (16.3) | 807 (18.3)
Black: 7370 (81.5)| 1489 (82.1) | 2337 (82.8) | 3544 (80.4)
Native American: 17 (0.2) |9 (0.5) |4 0.1) | 4 (0.2)
Asian: 15 0.2)| 2 (0.1) |0 (0.0) | 13 (0.3)
Hispanic/Latino, any race: 69 (0.8) | 13 (0.7) | 11 (0.4) | 45 (1.0)
Education (%)
<High school 27.4 21.9 25.8 30.7
High school/equivalent 36.9 42.6 41.0 32.1
>High school 35.7 35.5 33.2 37.2
Individuals in poverty (%) 30.8 (58.6)| 324 ® 30.4 (51.6) 3086.7)
(% Families with children aged
<5 years in poverty)
Unemployed (%) 21.9 24.7 23.2 20.1
Individuals with low income and 1895.3 (21.0) | 861.4 (47.5) 762.2 (27.0271.7 (6.2)
low access n (%)

(Census, 2012c; ERS, 2012, 2013)
*Data unavailable

An environmental audit in all three Greene Courggsts tracts was conducted in order
to locate and enumerate all food retail stores. Hdwd Access Research Atlas was used to
gather information about the census tracts pridhécenvironmental audit (ERS, 2012, 2013).
An Excel database (Version 14.4.1, Microsoft Cogtion, Redmond, WA, 2010) of all food
outlets was created by triangulating data frons list food licenses from the Greene County
Health Department, the telephone book and YellogeBaand data from ground truthing each

census tract. Latitude and longitude of each locattas determined by a handheld GPS device,
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and the location photographed for documentatioms $tep eliminated duplicate visits to a single
retailer, allowed for detailed documentation ofdtians with absent or poorly marked street
addresses, and provided data used for geocodingacht store visit, store contents were briefly
examined to verify the presence of food and tosas@th store classification. Store
managers/staff were asked for permission to saasttire and photograph the storefront.

Each food retailer was classified according to &taplorth America Industry
Classification Systems (NAICS) codes for businestal#ishments (Census, 2012b). A system
created by Bustillos et al. (2009) and Sharkeytackl (2008) in rural Texas (TX) was adapted
to include five retail categories with various stdypes based on definitions provided by NAICS
and USDA (Census, 2012b; Leibtag, 2005). (See TablEnumerated results (coverage) were
used to create ten retail food outlet density \deig— the number of each of the retailer
categories within each tract, presented a) perrequde, as is common in food access literature,
and b) per 1000 residents to account for differemaegopulation density (Apparicio et al., 2007;
Sharkey, 2009; Sharkey & Horel, 2009). Outlets weepped using Google Fusion (Google,
Inc., Mountain View, CA, 2014).

Results

Forty-seven food retail outlets were identifieddreene County: five traditional stores
(10.6% of all stores), 20 convenience stores (42.8%ar non-traditional stores (8.5%), and 18
restaurants (38.3%). Area density was 0.07 stofeémil per capita density was 5.2 stores/1000
residents. Two of the five traditional stores werecery stores (4.3% of all stores). Ten of the
18 restaurants in the county (55.6% of restaur@it8% of total stores) were limited service

outlets, including two national chains.
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Table 2: Adapted NAICS Food Retailer Classificat8ystem

Category Type Description Examples

Traditional Grocery Stores,  Full line of groceries, meat, and Piggly Wiggly
Supermarkets, and produce and frequently include a deli Winn-Dixie,
Superstores and bakery. Superstores are larger Publix, Bruno’s

versions of conventional supermarkets
with increased selling area and
increased number of items. Offer an
expanded selection of non-food items
and general merchandise.

Specialty Stores Specific food category, such as Meat markets,
organic, locally grown or produced, fish and seafood
ethnic/international, or health-focusedmarkets, fruit

and vegetable

markets,
Convenience Convenience Small stores retailing a limited line of Corner stores,
Store Stores goods that generally includes milk, gasoline stations
bread, soda, and snacks. with food marts
Non- Dollar stores Limited assortment stores with a  Dollar General,
traditional variety of general merchandise, The Dollar Store
including some food products, at low Family Dollar,
prices. Super Dollar
Store
Pharmacies/Drug Retailing prescription or Walgreens, CVS
stores nonprescription drugs and medicines,Rite Aid
and, increasingly, food products.
Mass Mass Primarily sell household items, K Mart, Wal-

merchandiser merchandisers electronic goods, and apparel, but alsilart
offer packaged foods.

Supercenters Combinations of large food-drug  Wal-Mart
stores and mass merchandisers. OffeBupercenter,
a wide variety of food and nonfood Super Target
merchandise.

Wholesale clubs Membership retail/wholesale hybridSam’s Club, BJ'’S
with a limited variety of products in a Wholesale Club,
warehouse-type environment with  Costco
large sizes and bulk packaging.

Restaurant Limited service Patrons select items and pay before McDonald’s
eating. Meals may be consumed on Subway, food
premises, taken out, or delivered.  trucks
Includes snack bars.

Full-service Patrons order and pay after eating. Pizza Hut,
Servers are generally present. Includégpplebee’s,
cafeterias and buffets. Ryan’s

Adapted from Leibtag (2005) and Census (2012a).
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The distribution of all store types, with SNAP-antized vendors highlighted, is depicted
in Figure 1 (Alabama Department of Public Healt®] 2 [ADPH]; USDA Food and Nutrition
Service [FNS], 2013). Many stores were located @loterstates and important county roads,
and/or were located in major cities. Table 3 inelsidoverage and density results for each
individual store type, by census tract. Becauseetivere no mass merchandisers in the county,
the category was excluded from further discussiimly one food retail outlet — a produce and
meat market — was located in FDT1. FDT2 had 13st{®7.7% of county stores); however, no
grocery stores were present, and the tract inclogdédrestaurants, convenience stores, and
specialty stores - two small fish markets. The NRBJduded 70.2% of all county food retalil
outlets. With the exception of traditional storéss tract had more of each store category,
compared with the FTDs. However, both grocery stovere located in the NFDT, and specialty
stores accounted for this exception.

There was also variation in the distribution ofirletrs authorized to accept federal food
assistance benefits (ADPH, 2013; FNS, 2013). ThB'NEontained the only WIC vendors in
the county (grocery stores), and 12 of the 16 (7S®AP-authorized stores. Ten of the county’s
SNAP-authorized stores were convenience storesgighd (80%) were located in the NFDT.
(Two of the three dollar stores and both groceoyest in the NFDT accounted for the other four
SNAP stores in NFDT.) The other four SNAP retailerthe county were two convenience

stores located in FDT2 and two specialty stores,inreach of the FDTSs.
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Figure 1: Distribution of Store Types
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Table 3: Food Retail Outlet Coverage and DensitigsCensus Tract

Store Coverage Area Density Per Capita Density
(n Stores) (Stores/Tract i) (Stores/1000 residents
FDT1| FDT2| NFDT| FDT1 FDT2 | NFDT| FDT1 | FDT2| NFDT

Traditional 1 2 2 0.004 |0.01 |0.01 |0.55 0.71 |0.45
Grocery 0 0 2 0.00 |0.00 |0.010 |0.00 0.00 |0.45
Specialty 1 2 0 0.004 |0.01 |0.00 |0.55 0.71 | 0.00

Convenience 0 6 14 0.00 0.03 0.07 0.0(q 2.13 3.17

Nontraditional | O 0 4 0.00 | 0.00 0.03 0.00 0.00 |0.91
Dollar Stores| 0 0 3 0.00 |0.00 0.02 0.00 0.00 |0.68
Pharmacies | O 0 1 0.00 |0.00 0.01 0.00 0.00 |0.23

Restaurants | O 5 13 0.00 |0.02 0.07 0.00 1.77 2.94
Limited svc. | O 2 8 0.00 |0.01 0.04 0.00 0.71 |1.81
Full-service | 0 3 5 0.00 |0.01 0.03 0.00 1.06 |1.13

Total 1 13 33 0.004; 0.06 0.17 0.55 4.61 7.48

Discussion

Ground truthing helped verify USDA food desert desitions in this rural area. Little is
known about the degree public data within a rurehanay misrepresent the food environment
(Sharkey & Horel, 2008), and combinations of He&l#partment licensing data with ground
truthing was essential in identifying retailerseofilisted at various addresses and often operating
within poorly identified buildings. This method alkelped to describe the severity of the
problem. In this study, approximately 18% of lovedme Greene County residents lived at least
10 miles from a grocery store, and 20% of the totgiulation lived in an area served only by a
fruit, vegetable, and meat market.

Total area density of Greene County stores was $owijar to that of a study completed
in a rural South Carolina (SC) county (Liese et2007), though both were low compared with
densities reported in predominately urban censggtin North Carolina, Maryland, and New
York* (Moore & Diez Roux, 2006). Per capita density afagry stores was also lower in Greene

County. Grocery stores accounted for 6.9% of retaivith restaurants excluded, lower than

! Food access research lacks density reports fromhateas similar to Greene County, thus
available data were used for comparisons.
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previous reports of 10.8-26.0% in rural countieSGfand Texas (TX) (Liese et al. 2007;
Sharkey & Horel, 2008; Bustillos et al., 2009). ®&bm this study align with research that has
demonstrated rural areas are frequently undersdayedocery stores (Beaulac et al., 2009;
Kaufman et al., 1997, Larson et al., 2009; MotBsllinger, & Haas, 1990; Powell et al., 2007).

Though store type and distribution varied, per tzagensity of other store types was
substantially higher than literature findings, fdimig to the importance of considering population
density (Liese et al., 2007; Moore & Diez Roux, @D onvenience stores accounted for the
bulk of this difference, though the total perceetad outlets that were convenience stores was
similar to other reports (69.0% vs. 70-74% in ranaas of SC and TX) (Bustillos et al., 2009;
Liese et al., 2007; Sharkey & Horel, 2008). Resoldtthis study support research that has
suggested that rural areas often have a larger @uailmontraditional food stores, due in part to
lower population densities (Hale, 2004; Sharke90

In addition, brief observation during ground trutipirevealed variation in products
offered. For example, several convenience stosgssarved fast food-type products. Creel et al.
(2008) and Sharkey et al. (2011) were the firgidoument multiple retail sources of fast food in
a large rural area of TX, including convenienceestoHale (2004) has called these muddled
lines among foodservice venues “channel blurritlggugh no studies have incorporated this
phenomenon into an NAICS system. In the presedisgeven channel-blurring outlets in
which the limited service area had a separate licedse were counted twice (i.e., once as a
convenience store and once as a limited servitawest).

Intra-county comparisons contrasted literature sstigg increased presence of smaller,
non-traditional stores and fast food restaurantli’s (Lewis et al., 2005; Powell et al., 2007).

Convenience stores and limited service restaufaften the same locations) and non-traditional
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outlets accounted for the larger differences antaags, though most were located in the NFDT.
The NFDT contained more of each store subcategatly,the exception of specialty stores and
full-service restaurants, and it was the exclukieation for grocery stores and dollar stores,
store types most used for household food shopiinds(et al., 1999). Additionally, the specialty
stores (fish and produce markets) would likely m@sufficient for household food shopping.
Rose et al. (2009) have suggested the metaphod ¥aamp” instead of “food desert” for low-
income areas in which convenience stores anddastfestaurants are disproportionately
located, as foods of low nutritional value “swamy’any healthful choices in these areas. Data
from the present study suggest that “food dessréippropriate for some rural areas, and
highlight the concept that all food deserts areeuptal.

Many food retailers were located along major intges and highways, or within larger
cities. The most populated city and county seatlaeated in the NFDT, was home to all
grocery and dollar stores, and was located on htreskeled state highway. Future research and
food desert solutions may benefit from analysisoafdways and travel patterns throughout the
county.

Lastly, disparate distribution of stores was accanigd by variance in the distribution of
retailers authorized to accept SNAP and WIC ben@fDPH, 2013; FNS 2013). Residents of
NFDT had access both to a higher number and inedezariety of stores authorized to accept
benefits, including grocery stores, convenienceestcand dollar stores. Food retail access can
be affected by the availability of SNAP- and WICHaarized stores (Ver Ploeg et al., 2009), and
Ohls et al. (1999) reported that over one-thir®dNAP recipients shop outside their

neighborhoods, in part due to lack of local SNARhatized stores.
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Limitations

Results are representative of one rural Alabamatgothus the ability to generalize is
limited. However, the Food Access Research Atldimee food deserts using the presence of
grocery stores alone, reflective of the limitedigpto fully characterize local food environments
at the national level and pointing to the impor@ant more localized investigations, especially
when considering area efforts to address limited faccess. Additionally, content of food retail
outlets was not assessed. Multidimensional measswel as combinations of enumeration and
location of food stores with in-store assessmemtsgenerally preferable (Rose et al., 2010).
However, considering staff limitations and the gahkack of valid instrumentation (Glanz,
2009, Glanz et al., 2005; Ohri-Vachaspati & Levjtd010; Story, Kaphingst, Robinson-
O’Brien, & Glanz, 2008), a more thorough investigatof the local food environment was
beyond the scope of the current study. Also, tlesgmce of food retailers is often used as a
proxy for the availability and price of food becaubkere is reasonable correlation between store
type, food offered, and food price (Larson et2009; Ver Ploeg et al., 2009; Walker et al.,
2010).

Conclusions and Implications

The present study aligns with previous researchitas.demonstrated low access to
supermarkets and high access to convenience stoli@s-income rural counties. Intra-county
comparisons indicated the NFDT encompassed moressémd store types than FDTs. Increased
limited service/fast food outlets were not found=IDTs, though channel blurring convenience
stores may increasingly act as fast food standhiadl areas of study. Investigation of the
availability and variety of foods with all area e should acknowledge changing store types

and utilize multiple methods including ground tianth This disparate distribution of food stores
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was accompanied by disparate distribution of WiGdaes and SNAP-authorized retailers.
FDTs embodied the food desert concept and demoedtiiae need to consider unique food
access solutions in such areas. For effectivevatgions, a critical next step in food desert
research includes the pairing of food environmeé avith information regarding residential
food access patterns. Research involving areaamisids warranted, and is further described in

Chapter 3.
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CHAPTER 3

REALIZED FOOD ENVIRONMENTS OF GREENE COUNTY, ALABAK WIC
PARTICIPANTS

Local food environments have been increasinglyge@ed as important determinants of
health (US Department of Health and Human Sen{ld&OHHS], 2012a). A food desert is an
“area in the United States with limited accessftordable and nutritious food, particularly such
an area composed of predominately lower incomehheigioods and communities” (The Food,
Conservation, and Energy Act of 2008, 2008, p. 20880r access to retail food stores such as
supermarkets and increased access to conveniames and fast food restaurants contributes to
poor dietary quality and nutrition-related diseas®ng at-risk populations (Forsythe,
Macintyre, & Anderson, 1994; Winkler, Turrell, & Barson, 2006). The process by which
individual disadvantage is intensified by area d@atage has been called ‘deprivation
amplification’ (Macintyre, 2007).

The bulk of US food access literature supportsabiscept, suggesting that low-income
persons and racial/ethnic minorities living in urlmty centers or in rural areas are most often
affected by limited access to supermarkets (Beatlat, 2009; Cummins & Macintyre, 1999;
Ford & Dzewaltowski, 2008; Larson, Story, & Nels@009; Ver Ploeg et al., 2009; Walker,
Keane, & Burke, 2010). Deprivation amplificationfusther compounded with decreased
number and poor distribution of stores that ac€epleral nutrition assistance benefits, such as
the Special Supplemental Nutrition Program for Worlrdants and Children (WIC) and the

Special Nutrition Assistance Program (SNAP) (Righyl., 2012; Rose & Richards, 2004).
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WIC provides medical referrals, nutrition educatiand vouchers for healthful foods to nine
million low-income pregnant or nursing women orldfen below the age of five (USDA Food
and Nutrition Service [FNS], 2012h; FNS 2102f). fidfere, WIC participants with limited
access to affordable, fresh foods may be unabieatamize WIC benefits (Laraia et al., 2004).

Because of the range of potential food sourcest@domplexity of shopping decisions,
it is difficult to fully measure or completely clzaterize food access (Ver Ploeg et al., 2009).
Specifically, investigations of food environments/b been conducted in predominately urban
areas, have included limited types of food retajland often make assumptions about individual
food acquisition patterns (Beaulac et al., 2009sba et al., 2009; Ver Ploeg et al., 2009;
Walker et al., 2010). Due to lower population daasj rural areas often contain fewer
supermarkets and instead have a larger numberaif grmocers and other nontraditional food
stores, including convenience and dollar storesdBE Kouba, 2006; Bodor et al., 2008;
Sharkey, 2009). Environmental studies that linotsttypes or exclude non-retail food sources
may underestimate potential food availability (Blist et al., 2009; Sharkey, 2009; Sharkey &
Horel, 2008; Sharkey & Horel, 2009). Finally, whdeme studies have involved residents of
food deserts (Coveney & O’'Dwyer, 2009; Freedma®92@mith & Morton, 2009), current US
research lacks documented experiences of limited &zcess produced through research with
residents.
Theoretical Framework

The Social Cognitive Theory (SCT), a health behatheory that stresses the interplay
between personal factors, environmental factord beavior (Bandura, 1986), offers a valuable
approach to food access research. An overarchincepd of SCT is reciprocal determinism, a

triadic model that posits a simultaneous, reciprotaraction among an individual’'s

33



characteristics, their behaviors, and their envirent (Baranowski, Perry, & Parcel, 2002).
Figure 2 depicts this construct and potential nefetionships of factors investigated (McAlister,

Perry, & Parcel, 2008; Smith & Morton, 2009).

Food outlets visited
Food purchasing patterns
Non-retail food procurement

BN

Educanon
Employment status

Transportation avaitlability < ,—L

Environmental Factors
USDA Food Access Research
Atlas classification of
neighborhood

Food assitance participation
Preference and dietary

restrictions

\ /
Figure 2: Application of Research Variables to the Recipfr@mterminism Framework
Adapted from Parajes (2002)

This study responds to the need to investigatedhgplex intersection between
individuals and their environments (Lytle, 2009esifically to distinguish available retailers
(potential access) and consumers’ usual patterfeodfprocurement (realized access) (Sharkey
& Horel, 2008; Sharkey & Horel, 2009). Further,rénés a call for investigation of how people
organize food shopping within daily activity ancheaeration of how this expands food
environments (Sharkey, 2009; Ver Ploeg et al., 20D®erefore, the purpose of this qualitative
study was to describe household food procuremdtdrpa of Greene County WIC participants,

highlighting differences based on whether or netigipants lived in a food desert.
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Methods

Methodology described herein was approved by thgdssity of Alabama Institutional
Review Board and the Alabama Department of Pubdialth Review Board. Approval
certificates can be found in Appendix C. Greener@guocated in west Alabama, is an area in
which most residents represent racial/ethnic miesriand are experiencing poverty rates above
both national and state averages (US Census Buzéafa). According to the USDA Food
Access Research Atlas, a mapping tool that allosessuto investigate multiple indicators of
food access, a food desert is a census tractsthatih low-income (poverty rat0%) and low-
access. To qualify as low-access 500 resident33%r of the population) must live ‘far’ from a
supermarket or large grocery store (Dutko et 81,22 ERS, 2012; ERS, 2013). The Atlas
defines ‘far’ using 10- and 20-mile demarcationsural areas; the 10-mile measure was used in
the present study. A full description of Atlas naiblogy can be found elsewhere (ERS, 2012b).
Using Atlas criteria, two of the three census saotGreene County are considered food desert
tracts (FDT1 and FDT2) (ERS, 2012; ERS, 2013). fhire tract was labeled a non-food desert
tract (NFDT). These designations were confirmedgigiround truthing in a previous study.
Sample

One-on-one interviews were conducted with Greenen§0oWIC participants in order to
provide insight into realized food environments angestigate food procurement patterns. WIC
clients or proxies periodically visit the Healthgzgtment for check-ups or nutrition education,
and the county Health Department was the sitelfontarviews. Demographically, eligible
participants exhibited a degree of homogeneityietioee, purposive sampling was used in order

to include women of various ages and census tracts.
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Eligibility criteria for this sample were:

Female gender, professed to be non-pregnant

A minimum age of 19 years

Residence within a household receiving WIC benefits

Professed responsibility for (or with reasonablewledge of) household food
management, including grocery shopping

PowpbdPE

Extending eligibility to household members allowgdndparents or other common
proxies often responsible for grocery shoppingamks with young mothers to participate.
Eligibility was limited to only one representatiger household. Participant addresses were
obtained and checked in order to avoid oversammimegghousehold and to determine the food
desert status of the residence.

Data Collection

All interviews were administered orally in a prigatonference room, and participants
received $10 cash after completing the interviele hterview was conducted either while the
participant was waiting for their appointment oltdwing their appointment at the clinic. All
participants were assigned pseudonyms. With peionisthe exchange was documented using a
digital voice recorder. If participants refusedawting, note taking was offered as an alternative.
Participants verified note content in a debriefsegsion following the interview.

Interviews were administered in a semi-structuggdhfit using the guide found in
Appendix B, pages 139-140. Following sociodemogi@phestions, a qualitative technique
called free listing (Bernard, 2011) was used tdgalists of all locations from which
participants usually acquired food, including amy#retail sources. Probing was used to aid
participant recall and to clarify outlet identiftean.

From the free list of food sources, participaneniified the outlet(s) from which they
obtained the bulk of food for their household (tedribulk store”). Participants were also asked

which outlet(s) they visited the most number ofageach month (“most often store”). (Bulk and
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most often stores are collectively termed “mostontgnt stores.”) The researcher noted relative
frequency of using each bulk and most often sosjadéntified. Lastly, using an open-ended
guestion, participants were asked to describe tisial grocery shopping trips. Probing was
used to ask about shopping preparation and executio

Data Analysis

Interviews were transcribed verbatim (Sound Orgamizersion 1.2.0, Sony Corporation,
2011) and imported into MaxQDA (Version 11, VERBiInGH, Berlin, Germany, 2014) for
coding and analysis. Answers to free lists weraratel — responses that were phrased differently
but referenced the same food outlet were combiAkdetail outlets were classified using the
adapted NAICS system described in Table 4. Targstddctive coding was used to identify,
classify, and enumerate all outlets and outletsy@pen-ended answers were coded in an
iterative process, and themes identified usingotiia content analysigHesh & Shannon,

2005). The codebook can be found in Appendix D.

An Excel database (Version 14.4.1, Microsoft Cogtion, Redmond, WA, 2010) of all
Greene County food outlets was updated to inclaheenand location of all extra-county stores
identified in participants’ free lists. The frequsnin which all outlets were named was added to
the database, as was the number of times eacl waadentified as a bulk store and a most
often store. Distance between participants’ mogtirtant stores and their shopping points of
origin (either home or work) was calculated usirmp@e Earth (Version 7.1.1.1888, Google,

Inc., Mountain View, CA, 2013).

% The author acknowledges potential misinterpretatidue to cultural differences, recognizing
that results are translations of participant viend behaviors.
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Sociodemographic information collected was entanemlExcel (Version 14.4.1,
Microsoft Corporation, Redmond, WA, 2010) and intpdrinto IBM SPSS Statistics (Version
22.0.0, IBM Corporation, Armonk, NY, 2013). Indepemt samples t-tests/median tests and
Fisher's Exact TestE£0.05) were used to compare sociodemographic deaistecs of FDT
residents and NFDT residents (FDTR and NFDTR, mspay). (When medians are listed in
text and tables, median tests were performed. @tbeyt-tests were used.) Information about
food sources was compared using SPSS. Indeperalaptes t-tests/median tests were used to
compare shopping frequency and distances traveletbst important stores, while proportions
of FDTR and NFDTR accessing various food source®wempared using Fisher's Exact Tests.

Table 4: Summarized NAICS Food Retailer ClassificeBystem

Category Type Examples

Traditional Grocery stores, supermarkets Piggly Wiggly, Brun@&nn-Dixie
Specialty stores Meat, seafood, or produce markets

Convenience Store Convenience stores Gas station food marts, cotosrss

Non-traditional Dollar stores Family Dollar, Dollar General
Pharmacies CVS, Walgreens

Mass merchandiser Mass merchandisers K Mart, Wal-Mart
Supercenters Super Target, Wal-Mart Supercentegr
Wholesale clubs Sam’s Club, Costco

Restaurant Limited service McDonald’s, Subway, Church’s
Full-service Applebee’s, Pizza Hut, Ryan’s

Adapted from Leibtag (2005) and Census (2012b).
Results
Sample Characteristics
Thirty WIC participants (6% of Greene County WI@eals) were interviewed over the
course of six weeks from May-June 2013. Averagerunew length was 18 minutes. Of the 30
women interviewed, 14 (46.7%) lived in a FDT, 13lwdse in FDT2. Therefore, for the
purposes of this study, all FDTR are discussedctillely. Remaining participants (16, 53.3%)

lived in the NFDT. All participants self-identifieas Black, and the majority (86.7%) were
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single, did not work outside the home (80.0%), had at least a high school education (83.3%).

Sample characteristics are presented in Table 5.

Table 5: Sample Characteristics, by Food Deserts€ifecation of Residence

Sample Characteristic FDTR (n=14) NFDTR (n=16) p value for
n (% FDTR) n (% NFDTR) residential
comparison
Marital Status
Currently single 11 (78.6) 15 (93.8) 0.32
Married or living with partner |3 (21.4) 1 (6.2)
Education
< High school 0 (0.0) 5 (31.2) 0.05*
> High school 14 (100.0) 11 (68.8)
Employment Status
Unemployed 11 (78.6) 13 (81.2) 1.00
Employed 3 (21.4) 3 (18.8)
Food Assistance
SNAP 13 (92.9) 14 (87.5) 1.00
Head Start 4 (28.6) 9 (56.3) 0.16
Free/reduced-price school 7 (87.5) 9 (90.0) 1.00
meals (of eligible)
Emergency food assistance |2 (14.3) 3 (18.8) 1.00
Special Shopping Conditions
Yes 2 (14.3) 3 (18.8) 0.57
No 12 (85.7) 13 (81.2)
Mean+SD Mean+SD
Age 30.4£7.5 31.5+12.1 0.72
(Median = 29.0) (Median = 27.5)
Household size 4.2+1.9 4.8+1.8 1.00
n household memberd 8 years| 2.6+1.6 2.8+1.3 0.72
Years at current residence 9.8£11.5 7.61£8.8 0.27
Most recent continuous stretch ¢23.3+16.4 37.4+17.6 0.06
WIC participation in months (Median = 20.0) (Median = 36.0)

*Statistically significant atv=0.05

With the exception of education, groups were saanoagraphically similar. All FDTR

completed high school, and five FTDR had attendedescollege. Participation in federal food

assistance programs was used as a proxy for incGmleparticipants were accessing available

food assistance programs. In addition to WIC, 90dd%aterviewees were also enrolled in

SNAP. Of households with children of eligible pragr age, 13/30 (43.3%) and 16/17 (94.1%)
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were participating in Head Start and free-and redumost school meals, respectively. (Lower
Head Start participation was likely a reflectionesiroliment limitations mentioned by several
participants.) Five participants (16.7%) cited dtinds such as food preferences and health or
disease states requiring special diets or supplEmidowever, several participants believed
eating healthfully in Greene County was difficiltost participants had lived in Greene County
several years and had been participating in the @éa@ram for about one year, suggesting
participants knew the area well enough and werditmenough with WIC that their grocery
shopping patterns were reflective of an averagedeasof the same status.
Non-Retail Food Sources

Proportions of FDTR and NFDTR accessing emergeoagt sources (p=0.64) and using
other non-retail food sources did not differ sigrahtly (p=0.08). Five participants (16.7%) were
occasionally receiving food from emergency seraiggnizations, often traveling out of the
county for these services. Ten (30.0%) participagperted using some form of non-retail food,
such as gardening or fishing, though most werevegefood from family or friends. Types of
food received and frequency varied, and most ppaints were not relying heavily on these
sources.
Retail Stores Included in Free lists

A total of 109 unique stores in several locatiomsenincluded in participants’ free lists.
Table 6 demonstrates that all participants wenéingsgrocery stores and most were using each
of the other store types, with the exception ofrpteies. There were no differences in the

proportions of NFDTR and FDTR using any store type.
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Table 6: Proportion of Participants Using Each Stdrype

Store Type n (%) total n (%) NFDTR | n (%) FDTR p-value for
participants using | using using residential %
n=30 n=16 n=14 comparisons

Traditional

Grocery stores 30 (100.0) 16 (100.0) 14 (100.0) -
Specialty stores 15 (50.0) 9 (56.2) 6 (42.9) p=0.72

Convenience 20 (66.7) 12 (75.0) 8 (57.1) p=0.44

Nontraditional

Dollar Stores 29 (96.7) 16 (100.0) 13 (92.9) p=0.47
Pharmacies 0 (0.0) 0 (0.0) 0 (0.0) -
Mass merchandisers

Supercenters 29 (96.7) 16 (100.0) 13 (92.9) p=0.47
Wholesale stores | 16 (53.3) 8 (50.0) 8 (57.1) p=0.73
Restaurants

Limited service 27 (90.0) 15 (93.8) 12 (85.7) p=0.59
Full-service 20 (66.7) 11 (68.8) 9 (64.3) p=1.00

Table 7 presents the number of stores availab&r@ene County and its census tracts, as

well as the number and proportion of availableestgpes being used by all participants.

Because there were no mass merchandisers in Gmemgy, that category was excluded. With

the exception of specialty stores, the pharmaay falirservice restaurants, residents were

visiting most area store&reene County food retailers excluded from frets iiscluded 19

stores: 8 convenience stores, 1 pharmacy, 6 folieerestaurants, 1 limited service restaurant

and all 3 specialty stores. Excluding restauramisch do not accept WIC or SNAP benefits,

half (6/12) of the unused Greene County storesdigstere neither WIC nor SNAP vendors.
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Table 7: Greene County Store Availability and Use

Greene County NFDT FDT1 FDT2

Store Type n ninfreelists | n ninfreelists |n ninfreelists |n nin free lists
available | (% of available | (% of available | (% of available | (% of
available) available) available) available)

Traditional
Grocery 2 2 (100.0) 2 2 (100.0) 0 NA 0 NA
Specialty 3 0 (0.0 0 NA 1 0 (0.0) 2 0 (0.0
Convenience | 20 12 (60.0) 14 8 (57.1) 0 NA 6 4 (66.7)
Nontraditional
Dollar Stores| 3 3 (100.0) 3 3 (100.0) 0 NA 0 NA
Pharmacies | 1 0 (0.0 1 0 (0.0 0 NA 0 NA
Restaurants
Limited svc | 10 5 (50.0) 8 4 (50.0) 0 NA 2 1 (50.0)
Full-svc 8 2 (25.0) 5 2 (40.0) 0 NA 3 0 (0.0
Total 47 24 (58.5) 29 19 (65.5) 1 0 (0.0) 12 A7)
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Frequency Mentioned

Data above demonstrate the variety of stores ug@aticipants, but fail to capture the
frequency with which individual stores were inclddecross all free lists, an indicator of store
popularity or importance. The most frequently meméid outlets were the two SNAP-accepting
Greene County dollar stores and the two Greene @auacery stores (SNAP and WIC stores),
included by 73.3-93.3% of participants. Wal-Marpsicenters (60-66.7% of participants),
Sam’s Club wholesale stores (46.7%), and a McDmaddtaurant (46.7%), all located in
surrounding counties, were the next most frequentntioned outlets.
Bulk and Most Often Stores

Most participants (93%) identified one to threekistiores, and two bulk stores was most
common (40.0% of participants). All participantstdéid one to three most often stores, with
46.7% identifying only one. Eighty percent of paigiants listed a grocery store as a bulk store,
while supercenters were the second most commonsboii&. For 70% of participants, grocery
stores were also outlets they visited the mosthaggech month. NFDTR residents alone were
relying on wholesale stores, and they tended talbiar stores as most often stores more
frequently; however, there were no significanteliéihces among proportions of FDTR and
NFDTR listing any store type as a bulk or mostmf&ore (data not shown).

Because there were no differences in the typewoésidentified as most important,
store location was investigated. No participartdtsitfree list was limited to stores in one city or
county alone. However, when examining only bulk amabt often stores, seven participants

(4 NFDTR, 3 FDTR) were shopping exclusively in Gre€ounty, while seven (5 NFDTR, 2

% Participants did not list stores located in FDFEFDT2 as their most important stores, so when
discussing bulk and most often outlets, if parfcifs were shopping within Greene County, they
were shopping in the NFDT.
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FDTR) were shopping exclusively in other countiBise remaining 16 participants were
traveling both in and out of the county for themulsehold food.

Figures 3 and 4 depict the number of participams teported each store type as a bulk
or most often store, with columns divided to repreaghose shopping in and out of the county.
Considering bulk stores, 14 participants (46.7%)evahopping in Greene County, and most
participants (21, 70%,) listed Greene County stesetusively as their most often stores. There
were no significant differences in proportions &R and NFDTR shopping in or outside
Greene County for each bulk store type. Howeversiciering most often stores, a higher
proportion of FDTR were using Greene County groer®.03), and a higher proportion of
NFDTR were using Greene County dollar stores (p3)0.0

Figures 3 and 4 also suggest within group diffeesrmetween bulk and most often
stores. Compared to their bulk shopping pattehesstores FDTR identified as their most often
stores were less likely to be specialty storesipercenters. Compared with their bulk patterns,
it appeared that NFDTR most often stores incluéseef grocery stores outside the county,
more Greene County dollar stores, and fewer suptsreand wholesale stores.

Shopping Frequency

Frequency of shopping did not significantly vargéd on area residence. Participants
shopped at their bulk stores 1-18 times a montldi@ne2); 82% were shopping less than three
times a month, and 36.7% were shopping once marfasticipants visited their most often
stores 1-30 times a month (median=3) and aboutWw8fé shopping less than three times a

month.
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Women used most often stores to fill in with itetimsy needed throughout the month.
One participant called this “go back shopping” émedd to save SNAP dollars for such trips.
Another participant without consistently reliabtauisces of transportation was limited in
shopping capabilities, and therefore shopped ervals throughout the month. However, 37%
made large shopping trips only once a month, ugudien they received SNAP benefits.
Amelia: When | go to Food Fare | get enough meatadt through the whole month until
| go grocery shopping again. And | go to Sam’sdbrgy canned goods, the cereal, the
snacks that’ll last up until | get my Stamps againd then, see, when | come outta there

it be so much stuff. | be comin’ out there withdikix buggies.

Olivia: I mean, it's best to buy it like that in luthan to try to, you know... ‘Cause | be
back in the store.tryin’ to, um, you know, find somethin’ for thosaitdren.

Storage capabilities were particularly importanoagiwomen who made large trips.
While bulk shoppers purchased food to fill thefrigeerators and freezers, two participants
explicitly mentioned separate deep freezers thpaeded purchasing capabilities. Conversely,
two women mentioned refrigerator capacity limitedd storage abilities, thus limited food
shopping.

Travel

Point of Origin.

The majority of participants reported beginningitiséopping trips from home, though
four of the six employed women usually shoppedr aftark. For these women, distance from
work to their most important stores was often dratian the distance from their home to these
stores. Their points of origin were altered togeflthese distances in the calculations below.

Distance Traveled.

Participants traveled 0.4-45.6 miles one way, thoanerage mileage to bulk stores was
significantly higher than mileage to most ofterreto(21.4 and 13.4, respectively, p=0.001). As

described in Table 8, FDTR were traveling aboutdse miles to their bulk stores and about 8
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miles more to their most often stores, comparetd NEDTR, though differences were not
statistically significant,. Also, the average dista traveled to most often stores was 10 miles
less than to bulk stores among NFDTR and abouti€srfor FDTR. The importance of
residential location beyond food desert designatiwas also clear. One participant lived within
the NFDT, though outside the city, and was traygérdistance comparable to FDTR to reach
grocery stores located in her census tract. Aduadly, two FDTR lived nearly equidistant from
Greene County grocers and extra-county storesewvitid lived closer to the extra-county stores.

Table 8: Comparison of Bulk and Most Often Travist@hces

NFDTR FDTR Row p-value
Mean1SD Mean1SD
Bulk 19.4+12.1 23.8+11.8 0.33
Most often 9.9+12.1 17.7+10.0 0.08
Column p-value 0.007 0.06

Mode of Transportation.

Most participants (n=23, 76.7%) had their own vidsi@and used them to travel to
preferred stores. [The proportion of participanigvheir own cars was not significantly
different between FDTR and NFDTR (p=1.00).] Ridesf family or friends were the most
common solutions among participants of all arealywed by borrowing cars. Only one
participant, a NFDTR, mentioned walking, and event neighbors occasionally picked her up
mid-trip.

Clara: ...1 walk...if it's something light | can carrBut if...1 got to get a group of meats

or something like that, | generally get a neightmosomeone | know, or call someone,

and they'll take me... Or sometime | can be walking ¢hey’ll stop.

Transportation Cost.

Participants often encountered monetary and oppibytaosts associated with relying on

others for rides. Number of stores and their retjpetocations dictated cost, and participants

paid anywhere from $3-$30 to compensate driverseT§pent securing rides, relying on others’
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schedules, being limited in shopping time and liocatand being limited in purchasing due to
shared car space were other problems mentionedeTlisgues were dependent on the
relationship with the driver. Four participants tsadnding arrangements with family that
allowed them to shop freely.
Emma: | was desperate because it was wastin’ myegany food stamps up here in
town. ...l was tryin’ not to go spend uptown at the grocgtigre so | would buy little by
little at these stores up there daily... So | englegayin’ somebody thirty dollars. That
was so terrible.
Rosalyn: ..Paying other people, you know, to take me thisgkaud that place.... |

know | can’t go everywhere that | really want tolggcause that would be more money
out my pocket.

Monetary and opportunity costs associated withefravade extra-county shopping
infeasible or unappealing to the seven participahtgping strictly within Greene County;
however, the 23 women traveling out of the countyat least some of their shopping believed
advantages outweighed costs.

Amelia: ...Once | get there, | get my money’s wofdl. it don’t bother me.

Shopping Schedules and Structure

Participants often designed trips to best fit tineieds and abilities. Patterns discussed
below often varied based on whether the excursias avbulk or most often trip. In general, trips
to most often stores were prepared for and exeauted quickly than trips to bulk stores. Work
schedules of four working participants dictatedrtebopping time and locations, though for
several participants others’ work schedules playeale. If participants shopped with partners
that worked, or borrowed cars from working famaiopping schedule was necessarily adjusted.
When more than one store was visited in a day,rarfdstores visited was based on a variety of

factors. Time of day was often an important consitien. Several participants (n=3) preferred
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shopping early in the morning, and others (n=7) tmaed shopping while children were in
school.
Amelia: ...If 1 go to Aliceville, I leave around eigfB:00 am). | make it back to the
house around eleven (11:00 am), eleven thirty L&rR). So, if | go to Sam’s in that
same day, | leave probably around twelve thirty302m). Give me time to fix the kids
something to eat. | leave around twelve thirty 802om). | make it back ‘round...four
(4:00 pm).

G: I do early mornin’ shoppin’. That the best tinv@u can catch all the good sales and
all the fresh food early in the mornin’.

Participants also reported structuring trips basedistance traveled/location of the store
and on food safety (i.e., meat last). There wese &i-store preferences for the order in which
participants approached aisles. In fact, one womeantioned adjusting the order of aisles visited
within her chosen location to keep children content

Julia: If I go to, um, Sam’s Club first, | can keleimn content ‘cause he got his fruits. So,
versus when | go to Wal-Mart to hit the cerealefsist, because they want cereal.

Childcare.

Whether or not children accompanied parents shgppas largely dependent on the
child’s age and the availability of family memberghe most common form of childcare.
Children usually accompanied 18 patrticipants (10ONR, 8 FDTR). Some of these women
(n=5) described increased shopping difficulty gitlchildren were involved, while six stated
that children were manageable in stores. Howelieset women had often made efforts such as
packing snacks or bringing family members to wateifdren in the store to encourage smoother
shopping trips.

Emma: So we have to mentally — | do — prepare myseleal with her on the shoppin’
trip. ...Yeah, it's a — it's a process.

Victoria: Well, of course | have her (referencirgudhter), so had to stop, give her her
bottle...
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Trip-chaining.

Many participants, especially those who shopp&edguently, dedicated trips solely to
grocery shopping. However, nine women (7 NFDTRaf7awners) reported intentional trip-
chaining, or pairing grocery shopping with othewaads in an effort to conserve resources.
Specifically, it was common for women to use WIQigbers in Greene County stores when they
were in the area for doctor’s appointments or oéneands.

Chloe: When we go grocery shoppin’ it's basicallyearand run. We’re knocking out

everything, like doctor’'s appointments, gettinggurgptions, grocery shoppin’... It's

very busy. It's a lot...sometimes it’s a lot of stédfgotten along the way because there’s

so much to do.

Grace: Yes, we try... everything at one time so e we won’t have to come back and
waste gas, make an extra trip and stuff.

Cost-Saving Strategies.

A few participants used coupons (n=6), though nford 7) consulted newspaper inserts
and/or in-store circulars to guide store choice faod purchases. Two participants also relied on
friends or family members that were avid sales hete. Fifteen participants explicitly
mentioned price comparison among stores, though were shopping at multiple stores and
likely performed comparisons naturally. Grocerysliwere used by 20 women in order to make
efficient use of time and SNAP/money, and if listsre not used, they were generally relying on
mental lists or on habitual purchasing patternsstére price comparisons and brand-based
shopping were also mentioned. The use of any dask@pping strategy did not vary based on
participant residence. Such strategies generatlgcétime to preparation and shopping trips,
though most participants found monetary savingeseary, thus a worthwhile tradeoff for time
and convenience. Only one participant, a women ingrutside of the county who shopped on

her way home, regularly chose convenience oversanshgs.
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Shopping Decision Drivers

Though not specifically addressed in this studytigpants frequently discussed
rationale behind shopping decisions and expressibos about area stores. Considerations
included work schedule, store hours, weather, afit.More salient considerations are briefly
addressed below.

Price.

Food price, including sales, was the most importigtérminant of food shopping
location, regardless of residential location. Sfeadly, 12 women identified Greene County
grocery store prices as unreasonable, therebyndriiem travel outside the county to bigger
volume/lower price stores and to meat markets wiiigue sales, or to small grocery stores with
better sales.

Amelia: | mean, if | wanna come up here and getetbing...it's easier because...the

grocery store right here. But | don’t want....a lbpeople don’t wanna go uptown and

shop, you know... They not getting’ they money wot@ause you go in there with like
one hundred dollars, you come out there with ke, tthree bags.

Even among women that shopped within Greene Cotouy, price determined which
grocery store they frequented.
Chloe: ...Our budget decided that for us... Piggly Viigg higher, | guess ‘cause it's a

name brand. So, like, things that you would getlioee dollars, you get for like a dollar
fifty at Foodland. Like half the price.

Because participants were shopping with WIC (10@8f@ SNAP benefits (90%), benefit
acceptance was an important determinant of stareehAll but one of participants’ bulk and
most used stores were WIC and/or SNAP vendorsirendmizing SNAP dollars was explicitly
cited as a reason why Greene County stores werdea/o

Emma: ...Anything else is just a waste... You knovg & waste of money, Food
Stamps.
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Layla: I'm not satisfied with the prices.Y.ou would think that the amount of Food

Stamps that | get would really feed you for a whalenth. You would think that. But,

with you not bein’ able to go and bargain shog, dt, because you're payin’ a whole lot

more money for your groceries here than goin’ sohee else and grocery shoppin’.

Food Quality, Appearance, Variety, And Quantity.

While poor quality was not limited to Greene Cousitgres, group opinion leaned toward
increased quality in extra-county stores. Partitipassociated appearance with quality and

healthfulness, though appearance (e.g., attracrganized displays) was also important

independently.
Elizabeth: It seems like their meat be old... ... ligalifferent color. ... Their foods don’t
be fresh at all... | don’t go over there at alké,ithey will sell you somethin’ that's
expired.

Lillian: And then they have like a fresh fruit, &kum combination of fruits and
vegetables. Like, it's very fresh. You can telsilike so neat and, you know, so in order.
You wanna see those things... See, it's differprtere. Like, some...fruits and
vegetables look so old.

Nine participants specifically mentioned produatiety, or lack thereof, as a contributor
to store decision. In addition to limited varieliypited quantity of stocked items was another
drawback of Greene County stores; running outatksaind limitations on sale items were
among complaints voiced.

Chloe: I'm lactose intolerant, so you have to gbatown for Silk milk. And, let's see

what else? Certain yogurts. It's a lot of stufivdnna make, like, a very different sort of

dish, like a lasagna, they don’t carry lasagna resodr things like that. It's very difficult
to find, like, specific things in a small town.

Location.

Location (or distance and travel time) were eitliéractive or unattractive aspects of

particular stores, identified directly or indirgchly participants. For example:

Researcher: So you go here, you think, most oftemball this list?
Elizabeth: Yeah, ‘cause it's a little closer.
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Layla: | go there most often ‘cause of transpootatif | can get anywhere else, |
wouldn’t go there.

Items Needed.

As mentioned, 70% of participants used Greene Gatotes as most often stores,
visiting if items ran low, if unexpected needs a&;as if there were specific items they liked at
local stores. For example, it was easy to use Witkers in NFDT local stores if they were
already in town, and it was impractical to purchiéses like ice cream at stores a long distance
from home.

Satisfaction with Area Stores

Seventeen participants expressed dissatisfieddayfand stores, and the strongest
negative opinions seemed to be expressed by NFDR@rcrowding, increased wait time, and
poor staff attitude were among problems encounie®avell as perceived price, variety, quality,
and quantity problems previously mentioned.

Mia: But, you know, if I'm gonna try to eat healtHygotta go to way into Tuscaloosa
every month.

Rosalyn: ...By it being small, once it's packed, ymuwaitin’ forever in line. Then a lot
people have a lot of, you know, food in buggiest’s. dnly like three registersand it’s,
like, maybe say fifty peoples in this small grocstgre.

Zoe: And some of the people that work in the stmteattitude problems. So that's why |
don’t really care for goin’ shoppin’ down here.

Two participants spoke well of Greene County gre¢@rNFDTR, 1 FDTR), though both
women were older and identified relationships wiith employees, which may heavily influence
perspective, compared with other participants.

Cara: In the store it’'s good. ...l never had a pnobleth any of these grocery stores.
Never... | try to get along. Speak to ‘em. Most dllean really know me point blank.
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Stella: ... They'll just stop if they don’t have anyhoand just go take you straight to it...
And see, I've gotten kinda familiar with the peoptehe store. Like sometimes if | don’t
have some money, I'll just go ask Ms. Edgar’s ‘Hegon’t have any money. Can | put
this on a ticket?’ And see, | been knowin’ her@od and, you know, since they treat me
nice, then | try to do business with them.

Discussion

Stores Used

As found previously, investigations of the potehtood environment confirmed USDA
food desert designations were valid. However, tegtdm this study suggest they are not always
practically useful designations, as evidenced btigpant shopping patterng/hile exchange of
food through personal connections and communitarggtions has been reported in rural areas
with few or no grocery stores (Bodor et al., 200®jlnar, Duffy, Claxton, & Bailey, 2001), non-
retail food was not a consistently significant e¢tnttor to any participants’ household food
supply. The majority of food for participants’ hamlds came from several stores and store
types, though grocery stores were both the prirbaly and most often store types. Ohls et al.
(1999) reported that the majority of Food Stamppieats shopped in supermarkets, though
households often shopped at three or four differygrgs of stores. In this study, apart from
grocery stores, dollar stores were visited mogtmfespecially among NFDTR, likely due to low
cost and relative proximity. Dollar stores haverbere of the fastest growing food retailers and
are often overlooked when considering area foodabilty (Block & Kouba, 2005).

Approximately 53% of the participants bulk shoppedside the county, while 70%
shopped in the county for most often trips. Sumpgly, these patterns did not vary based on
food desert status. Similar to an Australian st(@gveney & O’'Dwyer, 2009), many
participants lived closer to the small local grgcstores but used only them when visiting the
area, in emergency situations, or when making @tkbshopping trips to top off household

food supply. In Nashville, Tennessee, about a thindarticipants in a qualitative study did not
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use their local food store (Freedman, 2009), anld &al. (1999) reported over one-third of
participants shopped outside their neighborhoaisgchigh prices and the lack of local SNAP-
authorized stores.

Other studies have also reported that househotganty use supermarkets or grocery
stores located considerable distances from thendso highlighting the importance of obtaining
data on shopping behaviors (Coveney & O’Dwyer; 2@d@&nowski et al., 2012). In this study,
travel distance did not significantly differ betweesidential groups, and participants traveled at
least 13 miles one way to their most importantestor farther for the bulk of their food. Over
20% of residents in rural Texas lived in neighbadi®at least 11 miles from the nearest grocery
store (Bustillos et al., 2009), and Kaufman (19@8)d that residents of rural Southeastern
counties traveled at least 30 miles to the neartgsrmarket. FDTR were traveling a bit further
to their preferred stores, and it was expectedliviagy in a food desert would impose greater
food access hardships. However, as also reporté&bhyeney & O’'Dwyer (2009), the degree to
which households are able to travel for food wasemmafluential than living in a food desert.
Shopping Costs

In this study, 77% of participants had access & thwn vehicle for grocery shopping.
Ver Ploeg et al. (2009) estimated that rates obearership were higher among rural
populations (94.6%), compared with urban popula&ti@7.8%), but noted that low-income
households are less likely to be vehicle ownerstitgerides or borrowing cars, both usually
from family members, were the primary mobility $¢gies used by those without vehicle access.
Some studies have reported alternate mobilityeggras, including purchasing a vehicle, getting
rides from family or friends, public transportatjdgaxis, and walking (Clifton, 2004; Coveney &

O’Dwyer, 2009). Many of these options were unayddaor unfeasible given the distance from
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participants’ homes to nearest stores, highlightimegimportance of family, friends, and
neighbors in meeting food needs and echoing sentgmé Whelan et al. (2002) who stressed
the importance of family in managing food shoppamgl easing burdens of limited food access.

While out-of-pocket food shopping expenses for dwghout a car were 2.7 times
higher than cost estimates for car owners in amgdystRose et al., 2009), Ohls et al. (1999)
reported all residents of rural areas were mordytikeport higher out-of-pocket expenses.
Compared to their counterparts, Rose et al. (2688nated those with poor access encounter
increased expense of $11 per mortbveney & O’'Dwyer (2009) reported convenience,
location, and, to a lesser extent, price influengl®opping decisions. Higher cost of food from
smaller stores was understood, though trade offdarvenience of the local stores was reported.
Most participants in the present study were unablenwilling to trade monetary savings for
increased convenience. The majority were travdndgood and thus experienced monetary and
opportunity costs associated with infrequent, thoofjen arduous grocery shopping trips
intricately planned around SNAP balances, scheds#éss, transportation availability,
household food needs, and storage capabilities.
Shopping Decisions

Price worked in tandem with other store/productrabiristics to influence shopping
patterns. There is evidence to support increasedsin rural areas (Kaufman, MacDonald,
Lutz, & Smallwood, 1997; Morris, Bellinger, & Hask)90). Low population densities combined
with large distances between population centerermgdly means that stores reasonably
accessible to rural residents are smaller andristhiéced competition (Dunn et al., 201Ryral
supermarket prices were approximately 4% highar thdurban supermarkets in one study

(Kaufman et al., 1997). Lack of stores has led s8MKAP recipients to shop in smaller stores
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with higher prices and decreased variety, leaviregt unable to get the best value for their
benefits (Rigby et al., 2012). In fact, severatiggrants in the present study viewed shopping in
local food stores as a “waste” of SNAP benefits.

The majority of residents voiced dissatisfactiothvarea stores. A few evaluations have
suggested that residents of areas with low foalr@tcess viewed local markets and
convenience stores as inadequate to meet theimeeds and believed there was limited variety
and low quality of goods in their neighborhoodgygesting dissatisfaction with their local food
environment (Freedman, 2009; Freedman & Bell, 2@Skes et al., 2007). Also, perception of
food availability and price was associated withd@urchasing patterns, but not objective
measures of food availability, affordability, acsidlity, (Freedman, 2009; Giskes, et al., 2007).
In addition to food price and variety, participargported negative experiences associated with
food quality, overcrowding, wait time, and staftfitatde. Such perceptions should be considered
if solutions to increase access in this area ireeludrk with existing stores.

The Social Cognitive Theory

SCT provided a useful context for examining howgbeential food environment and
personal factors shaped participants’ realized modronments. Several variables uncovered
within participant interviews can be placed witkine reciprocal determinism framework,
identifying opportunities for targeted interventj@s well as potential areas in which other
supporting constructs can be incorporated. The@mn of study data to the original reciprocal

determinism figure is pictured in Figure 5.
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/ Food Procurement Behaviors \\‘
Non-retail food procurement -
gardening, hunting, fishing
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Distance traveled to preferred stores
Shopping frequency
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\\_ Careful shopping strategies /4
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Education
Employment status
Transportation availability
Food assitance participation - SNAP,
WIC, Head Start
Dietary restrictions

\ Store knowledge J/ \ /

Figure 5: Applied Reciprocal Determinism Framework
Adapted from Parajes (2002)

Environmental Factors
USDA Food Access Research Atlas
classification of neighborhood
All food retailers available
Food cost, quality, appearance

v

Limitations

Geographically-imposed boundaries used in the dieimof food access that are based
on the presence of grocery stores are not compsefeereflections of area food availability and
overshadow individual variation in food accesseqratt. However, because there is no
standardized definition of poor access, using &gooh as the USDA Food Access Research
Atlas was justified and, combined with interviewalacould provide further insight into the
value of the tool. Intercoder agreement/reliabiitgs not assessed in the present study, given
staff limitations.

Participants were a purposively approached, sédtieg group. Though results are
representative of only rural food desert resideftsne county, they provide a unique

opportunity for comparison among various food deslassifications. Additionally, despite
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limited generalizability, results describe shoppoadgterns of individuals using SNAP and WIC
benefits, thereby representing an important grouerms of food policy discourse.
Conclusions and Implications

The majority of participants reported shoppingraditional food outlets for the bulk of
their household food needs, though non-traditist@les were also important sources of food in
this rural area. Many participants traveled fordpeegardless of residential area, demonstrating
limitations of geographically-based assessmentsoRal and/or area constraints limited the
range of shopping destinations, thereby limitingda@hoices and prohibiting these women from
maximizing food assistance benefits, including VBEDefits. Even when healthful foods were
physically available, participants identified barsg in purchasing and subsequent intake that is
required to improve health status of such nutralynvulnerable populations. If spatially
segregated, low-income households continue to estqpEr food access problems and suffer
health-related consequences related to limitedsacteen the effectiveness of programs such as
SNAP or WIC is uncertain. Solutions such as hediblogl financing initiatives may be useful in
such areas, though interventions must considedle@asal perception when addressing area food
problems. Health behavior theories may have memtrrowing focus of future investigations
and interventions. The Social Cognitive Theory jled a useful framework for initial
examination of the interaction of residents andkrteevironments, and further application of the
theory is warranted. Lastly, continuing to invok@mmunities in food access problems
discourse is vital to effective interventions. Coomity-based participatory research may be an

avenue through which future research and soluton$d be better explored.
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CHAPTER 4
OVERALL CONCLUSIONS
The purpose of this study was to provide insight the link between individual and
environmental health in Greene County, Alabamavajuating the county food retail
environment and assessing residents’ food accéssmm The Social Cognitive Theory
constructs provided a useful framework through Whe&alized food environments and
associated shopping patterns could be examineslatian to the potential food environment and
personal characteristics. The following conclusiaresarranged by each component of the
reciprocal determinism construct.
Food Retail Environments
Results from the present study align with previmsearch that has demonstrated
decreased access to supermarkets and increaseg s&wcenvenience stores in low-income rural
counties. United States Department of AgricultWw&DA) food desert designations were
confirmed, meaning census tracts considered foedrtiedid not have a supermarket or grocery
store. However, intra-county comparisons indicakednon-food desert census tract (NFDT)
encompassed more stores and store types thanediddt desert tracts (FDT), contrasting
research suggesting increased presence of othetrdtailers, such as convenience stores and
fast food restaurants, in the absence of grocergstWhile increased limited service/fast food
outlets were not found in FDT, channel blurring wemence stores may increasingly act as fast
food stand-ins in all areas of study. The dispad&tibution of food stores was accompanied by

disparate distribution of WIC vendors and SNAP-auitted retailers.
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Food Procurement Behaviors

For effective food desert interventions, a criticamponent of food desert research is the
pairing of food environment data with informatiegarding residential food access patterns.
Results from interviews with 30 participants of theeene County Special Supplemental
Program for Women, Infants, and Children (WIC) gaded that food shopping patterns did not
vary significantly based on residential area. Bgdints were utilizing about 53% of area stores,
identifying grocers and dollar stores in the NF¥Tiraportant to meeting household food needs.
However, while the majority of participants reparghopping in traditional food outlets for the
bulk of their household food needs, 77% of partiolg were leaving the county to visit grocers
outside the county to purchase what they beliegdzbtcheaper, better quality food. This echoes
research that has found many travel long distattcascess preferred food stores, and contrast
assumptions that people use the food outlet clasdbeir home (Coveney & O’Dwyer, 2009;
Freedman, 2009; Ohls, Ponza, Moreno, ZambrowsKio&en, 1999). Many used local food
stores only to top off monthly food supply.

Participants used a variety of shopping strategiesencountered a range of opportunity
and monetary costs for their food shopping decsi®articipants without cars were more
restricted in food shopping ability and often inear increased time and money costs. However,
because many participants were traveling, mostiaduhese costs regardless of vehicle
ownership, suggesting increased difficult of fobdping regardless of area food desert

designations.
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Personal Factors

Despite overarching similarity in patterns of fagltbpping, there was some variation in
shopping behaviors at the individual level dictddgdsociodemographic factors of the individual
and their household. For example, employment stataussportation availability, number and
age of children in the household, and dietary iegins impacted food shopping location,
frequency, and structure. Additionally, though dwectly assessed, attitudes and perceptions of
local food stores seemed to be important deternsrafrfood shopping behaviors. It is also
likely that social norms impact store use and fporthasing, an important focus for future
research addressing food shopping behaviors.

Implications

Healthy food purchasing and subsequent intake nnoacur if the food environment is
supportive, meaning, at minimum, healthy choicesaacessible and affordable. Some
participants reported barriers to accessing fotallegs, thereby limiting food choices and
prohibiting these women from maximizing food assise benefits, including WIC benefits.
Even when healthful foods were physically availahigh prices and poor quality limited ability
to purchase healthful foods required to improvdthestatus of such nutritionally vulnerable
populations. If spatially segregated, low-incomeseholds continue to experience food access
problems and suffer health-related consequencatedelo limited access, then the effectiveness
of programs such as SNAP or WIC is uncertain.

Additionally, results demonstrate the value of maithensional measures to provide
nuanced descriptions of potential food environm@Rtsse, Bodor, Hutchinson, & Swalm,
2010). For example, USDA food desert designati@amshe paired with in-depth exploration of

retail food outlets to best describe area foodstdpehis study, FDTs embodied the food desert
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concept and demonstrated the need to considerafoga access solutions in such areas.
Investigation of the availability and variety ofolds within area stores is an important next step
in food access research and will further understenaf changing store types. Lastly, resident-
informed data describing realized food environmehisuld accompany potential food
environment data and should include attitude amdgption assessment in order to best inform
food desert solutions, especially if solutions iweocurrently operating local stores. Results
from the current study can be used to generateateforms of assessment, including surveys,
to reduce time- and cost-intensity. A survey, likat discussed in Appendix E, could serve as a
worthwhile tool with which food shopping behavi@nsd personal factors can be further

examined.
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The following review introduces the concept of faebkerts, framing them as spatial
disparities with the potential to contribute to Iieaisparities. The definition and respective
prevalence are presented in order to demonstratextient of the problem in the United States
(US). Alongside a discussion of methodological @ns, this information will establish the
need for further study.

Introduction to Spatial Disparities in Food Access

Health disparities have been recognized among akepepulation subgroups (National
Institutes of Health, 2002; US Department of Healtld Human Services [USDHHS], 2012c).
Specifically, residents of rural areas and radiaffee minorities (comprising 20% and over 30%
of the US population, respectively) tend to be nemeioeconomically disadvantaged and were
identified as priority populations in the 2011 Natal Healthcare Disparities Report (Pincus,
Ester, DeWalt, & Callahan, 1998; USDHHS AgencyHaalthcare Research and Quality, 2011;
Williams, 1990). For example, infant mortality rat@nd risk for obesity, cardiovascular disease,
diabetes, and cancer are higher among racial/ethimgrities and residents of rural areas
(Auchincloss & Hadden, 2002; Centers for Diseaset@band Prevention Office of Minority
Health & Health Disparities, n.dGommittee on Understanding and Eliminating Raana a
Ethnic Disparities in Health Care, 2003; NationakBarch Council, 2004; US Department of
Agriculture Economic Research Service [ERS], 20E@L)thermore, both residents of rural areas
and racial/ethnic minorities are increasingly unnesl and experience disparities in healthcare
delivery (UDHHS Agency for Healthcare Research @uoality, 2011; Auchincloss & Hadden,

2002; National Research Council, 2004).
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Individual behavioral factors explaining health aatioeconomic inequalities are well
investigated; however, a more recent approach ebgoidnis focus to include social and
environmental factors affecting diet and healthr{idér, Turell, & Patterson, 2006). While
social health disparities are not a new problescalirse regarding spatial disparities has
emerged only in the last decade (Beaulac, Krisgams& Cummins, 2009; Macintyre, 2007).
Variations in health outcomes are dependent on ositipnal factors including age, gender,
race, and socioeconomic status as well as conidaittars such as the nature of one’s
environment. Deprivation amplification has beencdégd as the process by which individual
disadvantage is intensified by area disadvantageiiiyre, 2007).

It has been suggested that the effects of aredwdistage are unlikely direct and could
be mediated by differences in the food supply (fAbes Macintyre, & Anderson, 1994; Winkler
et al., 2006). Specifically, poor access to rdtald stores such as supermarkets, and increased
access to convenience stores and fast food restaundow-income areas could contribute to
poor dietary quality and nutrition-related diseas®ng already at-risk populations.
Additionally, limited food access is an importaeteminant of food insecurity (Alaimo, 2005;
Latham & Moffat, 2007), the “uncertain availabiliby nutritious food accessible in socially
acceptable ways” (Anderson, 1990, p. 1560). Disathged populations including the poor,
unemployed, disabled, older adults, and singlemidreuseholds could be particularly
vulnerable to limited food access. In fact, socayemnic variation in food purchasing and
dietary intake has been observed, in general vigthen socioeconomic status related to
consumption of higher quality diets (Darmon & Dreustti, 2008). Variations in food
availability and food cost have been investigatedantributors to this disparity, and researchers

from multiple disciplines have investigated the&llvetween area characteristics and food access.

89



Food Deserts
Definition and Terminology

Beginning in the 1960s, US researchers identifggdCery store gaps” in poor inner
cities (Alwitt & Donely, 1997; Cotterill & Franklin1995). This was followed by a number of
studies in the United Kingdom (UK) that furtherinefd the concept of “food deserts” (Clarke,
Eyre, & Guy, 2002; Whelan, Wrigley, Warm, & Cannin@002; Wrigley, 2002; Wrigley, Guy,
& Lowe, 2002; Wrigley, Warm, and Margetts, 2003heTLow Income Project Team of the
British Department of Health used the term in gaweent publications beginning in 1995
(Cummins & Macintyre, 2002a; Beaumont, Lang, LegtBeMucklow, 1995), and food deserts
were loosely defined as areas of cities in whigxpensive, healthy foods were unobtainable
(Wrigley, 2002). Despite the imprecise definitidnf@od deserts and the initial mixed results of
UK food access research, food deserts were asstanesast.

Blanchard & Lyson (2006) were among the first tplgghe term in the US, in reference
to areas in rural Mississippi outside of superméskevice. Contrasting much of the UK
research, there has been consistent evidencepariiss in food access within the US. In 2008
the Food, Conservation, and Energy Act of 2008ndédfa food desert as an “area in the United
States with limited access to affordable and natré food, particularly such an area composed
of predominately lower income neighborhoods androomties” (The Food, Conservation, and
Energy Act of 2008, p. 2039). Though the operatide#inition has varied by study (leaving
guestions about the true existence and pervasisaridsod deserts), the US Department of
Agriculture (USDA) has acknowledged food accessgntées and defined a food desert using

low-income and low food access criteria (Dutko, Yé&veg, & Farrigan, 2012).

90



The Healthy Food Financing Initiative (HFFI), paftMichelle Obama’d.et’'s Move
campaign (Let’s Move, 2010), is an interagency wookip including ERS, the US Treasury
Department, and the USDHHS and was responsibleggioeloping the definition of food deserts
to be used to determine Federal funding eligibiliyitko et al., 2012). According to the HFFI
workgroup, a food desert is a low-income censug trawhich a significant portion of residents
has low access to a supermarket or grocery stoperSarkets and large grocery stores were
used as proxies for sources of healthy and afféedalbds.

This definition has been operationalized in the BSt»od Access Research Atlas
(USDA Economic Research Servce [ERS], 2012a, 201219 Atlas is a mapping tool that
allows users to investigate multiple, updated iattics of food access, expanding upon the
original Food Desert Locator, which defined foogdels using distance from supermarkets
alone. The Atlas provides an overview of the lamatf food deserts throughout the US, thereby
identifying areas that may need improved food ax¢Psitko et al., 2012; ERS 2012a, 2012b).

Any census tract may be considered “low-accesa’significant portion of the residents
(500 people or 33% of the population) live far framsupermarket or grocery store, using various
distance thresholds: ¥2-mile or 1-mile in urban si@ad 20-mile demarcations in rural areas
(ERS, 2012b). The Atlas also incorporates estimait@ghicle accessibility. A tract is has low
vehicle access if at least 100 households are thare’2z mile from the nearest supermarket and
have no access to a vehicle, or if at least 50@lpdor 33%) live more than 20 miles from the
nearest supermarket, regardless of vehicle addssyy the Atlas, a food desert is a census tract
that is both low-income and low-access, with lowess now defined in one of three ways:
original one- and 10-mile demarcations, new oné-laald 20-mile demarcations, or vehicle

accessibility.
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Origins of US Food Deserts

Population and income declines in US inner citiesenas a result of economic
segregation in which affluent households emigrétech inner city areas to suburban
neighborhoods (Walker, Keane, & Burke, 2010). T@denomic decline of US urban city centers
during the 1960s and 1970s likely contributed tederetail stores in these areas (Alwitt &
Donely, 1997). While some markets were forced tse] other retailers, including supermarkets,
followed the shift in customer base from city cesti® suburbs. This phenomenon has been
referred to as supermarket redlining.

Suburban locales allowed for increased store siwegased amount and variety of stock
and ample parking (Larsen & Gilliland, 2008). [Kay&1998) has pointed out that these grocery
superstores were typically inaccessible by walkihgreby making them available only to those
with automobiles or other forms of transportatidnrier city retailers, however, were faced with
increased cost of doing business as they expeddeweer customers, increased stock loss,
higher crime rates, increased security costs, asg@ insurance premiums, higher labor costs,
and increased rent (Alwitt & Donely, 1997; Ver Riost al., 2009, Walker et al., 2010).

Space for larger stores was difficult to find witla city center, and zoning and building
permits proved to be additional barriers. Residehtaner-city areas, therefore, were forced to
choose from a smaller number of stores to combdete purchases or were forced to rely on
public or private transportation to and from moigal stores, creating restricted availability,
variety, and price of nutritious foods (Clarke ket 2002). This pattern paralleled changes in the
UK (Wrigley, 2002) and Canada (Smoyer-Tomic, SpedcAmrhein, 2006), and barriers to

market operation in inner cities are still encouatieby businesses today.
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Initial food access research explored the impacetail flight from urban city centers,
but has since expanded to include rural areashthat also experienced population reductions
and associated declines in food retail (Ford & Daléawski, 2008). For example, Stone and
Artz (2003) noted that lowa lost approximately 46#4ts grocery stores from 1976-2003, with
an average loss of 35 stores per year. Many oétbses were located in small, rural towns
(Morton, Bitto, Oakland, & Sand, 20055uch changes within the food retail industry ofiice
new consumer travel patterns, having potentialyeseimplications for food access and food
security among low-income individuals in rural ea¢i&lorton et al., 2005).

Access Studies

Investigation of variations in food store locationsgCanada and Australia has produced
mixed results (Apparicio, Cloutier, & Shearmur, ZDCoveney & O’'Dwyer, 2009; Larsen &
Gilliland, 2008; Latham & Moffat, 2007; Lee, et,&002; Smoyer-Tomic et al., 2006; Winkler
et al., 2006.) Early UK research supported the@ason of higher food prices and poor food
retail accessibility with area deprivation; howefiadings were based on small surveys, and
policy makers have since been criticized for mesipteting and generalizing results (Cummins
& Macintyre, 2002a). More recent studies in largeam centers have generally found no
association between neighborhood food retail proniand area socioeconomic deprivation
(Clarke et al., 2002; Cummins & Macintyre, 1999n@unins & Macintyre, 2002b; Guy &

David, 2004; van Lenthe, Brug, & Mackenbach, 2005).
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While overseas results have helped fuel debatest #ifv® existence or pervasiveness of
food deserts, US research largely contrasts firedirgm other developed nations, generally
finding poorer access to supermarkets and largeegycstore$for residents of rural areas, urban
inner cities, and low-income populations, particlyl@lack communities (Beaulac et al., 2009;
Larson et al., 2009; Walker et al., 2012). Thedwihg discussion of US results is organized as
follows: investigations of food store availabiliipvestigations of the availability of specific
foods, investigations of restaurant availabilitydanvestigations of food price. When possible,
results are discussed separately according taiigsdiegarding socioeconomic status,
racial/ethnic composition, and urbanicity.

Food store availability.

The influence of socioeconomic status.

In an examination of socioeconomic and demogragiécacteristics of census tracts
considered food deserts by the USDA, Dutko et28112) found areas with higher levels of
poverty were more likely to be food deserts. Matate studies have often found differing
market structures between low-income areas anddbanterparts, with most suggesting lack of
supermarkets and large grocers and an aggregdtsimadl grocers and convenience stores in
inner city and low-income neighborhoods (CottekilFranklin, 1995; Powell, Slater, Mirtcheva,
Bao, & Chaloupka, 2007; Moore & Diez Roux, 2006;rMad, Wing, Diez Roux, & Poole,
2002a; Weinburg, 1995). In 28,050 US zip codes,dfozt al. (2007) reported the lowest

income quintile had only 75% of the chain superratglavailable in middle-income areas.

4 Though researchers define food stores differemtlgeneral, supermarkets and large chain
grocery stores refer to large retailers with aljonéood departments. Convenience stores,
bodegas, corner markets, and the like describdansabres with limited variety of packaged
food.
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Low-income areas had more non-chain supermarketschain grocery stores, and more
convenience stores compared with the middle-incareas.

Similar results were found in a study of 216 s@&datensus tracts of Mississippi, North
Carolina, Maryland and Minnesota in which over ¢éhtienes as many supermarkets were found
in wealthier neighborhoods compared with lowestme areas (Morland et al., 2002a). This
trend has also been documented in smaller aredsding Chicago (Alwitt & Donely, 1997;
Block & Kouba, 2005), Minneapolis-St. Paul, Minnes¢(Chung & Meyers, 1999), Washington,
D.C. (Andrews, Kantor, Lino, & Ripplinger, 2000alifornia (Wang, Kim, Gonzalez,
MacLeod, & Winkleby, 2007), Los Angeles (Sloanealet2003) and New York (Galvez et al.,
2007).

The influence of area racial/ethnic composition.

A few studies have highlighted the influence ofialethnic composition in the location
of food retailers. While Powell et al. (2007) waditbat many studies reporting racial/ethnic
disparities in food retail access have confoundedme and racial effects (Cotterill & Franklin,
1995; Morland et al., 2002a; Moore & Diez Roux, @)&Gome researchers have controlled for
income in their analyses. Powell et al. (2007) reggbthat predominately Black zip codes across
the nation had only half of the chain supermarkétbeir White counterparts, while Hispanic
neighborhoods had a third of the chain supermatkeats non-Hispanic areas. Similar results
were reported in urban New York (Galvez et al.,Z(@orland & Filomena, 2007). Lastly, in
Detroit, Michigan, Zenk and colleagues (2005a) reggbdistance to the nearest supermarket was
similar among affluent neighborhoods, regardlessoifal/ethnic composition. However, among
lowest-income neighborhoods, predominately Blagaamwere 1.1 miles further from the

nearest supermarket compared with predominatelyaNdneas.
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The influence of urbanicity.

Examining characteristics of USDA-defined food dtsacross the US, Dutko et al.
(2012) found that demographic and socioeconomferdiices among census tracts considered
food deserts were consistent regardless of traatsl or urban designation: lower income,
greater concentration of racial/ethnic minoritéscreased levels of education, increased
unemployment, and smaller populations. However trstnglies have not directly compared rural
and urban areas. Powell et al. (2007) offered dnleeofew exceptions, finding significantly
fewer food retail stores in a national survey ahfzip codes compared with urban zip codes.
Controlling for covariates including populationejzhe number of chain supermarkets was over
seven times greater in urban areas.

Despite a general lack of inter-area comparisdresgtowing body of food access
research has consistently demonstrated that nieas are frequently underserved by food
retailers (Blanchard & Lyson, 2003; Kaufman, 198®rris, Bellinger, & Haas, 1990). In a
study of 36 high-poverty, rural counties in Arkassilississippi, and Louisiana, Kaufman
(1998) found many households experienced low aimkiysto supermarkets and large grocery
stores and that accessibility was lowest for loaeime households, 70% of which experienced
accessibility problems. Findings were echoed byé&tard and Lyson (2003) in 2,275 rural
areas of the US.

Kaufman (1998) found that the rural southeastetmties investigated averaged only
one supermarket per nearly 191 square mile$) (ffinere were only 0.07 storesfini a rural
South Carolina county (Liese, Weis, Pluto, Smith,&vson, 2007), a relatively low number
considering those reported by Moore and Diez R@006) for predominately urban census

tracts in North Carolina (1/f) Maryland (3/mf)), and New York (67/nj). [However, the
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number of stores per 10,000 residents was compabalveen both studies, pointing to
differences in population concentration (LieselgtZz®07; Moore & Diez Roux, 2006).]

Liese et al. (2007) reported supermarkets and gyateres accounted for only 26% of
the food retailers in a rural South Carolina coulyout 74% of stores were convenience stores,
which were also the least physically accessibl#) Wnited off-street parking and few handicap-
accesible design considerations. In six rural Tecasties, Sharkey and Horel (2008) reported
72.3% of stores were convenience stores, while b@I§% were supermarkets or grocery stores.
In other rural Texas areas, 84% of all food stevese nontraditional (e.g., convenience stores,
dollar stores) (Bustillos, Sharkey, Anding, & Madsh, 2009).

Differences in US and overseas findings.

Most US studies have demonstrated that residentgalf low-income, and minority
areas are most often affected by poor access @apkets, large grocery chains and often have
increased access to convenience stores (Larsdn 20@9; Sharkey & Horel, 2008; Block &
Kouba, 2006; Morton & Blanchard, 2007; Kaufman, 899ese et al., 2007; Bustillos et al.,
2009). The most common explanations for differerasasng US and foreign findings highlight
international differences in sociocultural, econonaind regulatory processes that determine
provision, purchase, and consumption, which man#ssnequalities observable at the
neighborhood level (Alwitt & Donely, 1997; Cummi&sMacintyre, 2006; Smoyer-Tomic et al.,
2006; Wrigley, 2002). Deprivation amplification mbg more problematic in the US than in the
UK or other developed nations.

For example, planning regulations within the US rhayess focused on compensating
for segregation in food retail, compared with areBurope or Australia. Local UK

governments have forced central city developmeninbying edge of the city development. In
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the US, however, lower income communities have besnlikely to enact such ordinances
(Chriqui, Thrun, Rimkus, Barker, & Chaloupka, 2012pugh cities are beginning adopting
zoning laws to regulate establishment of fast faesdaurants (Sturm & Cohen, 2009). Only
recently have US policymakers begun to address &oodss, most notably with a federal
initiative designed to bring healthful food retafl¢o underserved communities (Let's Move,
2010).

Residential segregation along socioeconomic andlfaihnic lines may be more
pronounced in the US (Cummins & Macintyre, 2006)e Gap in socioeconomic status between
rural, inner city, and minority communities andithaore affluent counterparts seems to be
extreme compared with gradients seen in the UK (@uns & Macintyre, 2006), Canada
(Smoyer-Tomic et al., 2006), and Australia (Tureglal., 2004), suggesting a relatively equal
shopping infrastructure in these areas. Followmmdepth interviews with residents of urban
Nashville communities, Freedman (2009) reportediests were aware of the intersectionality
between food access and larger social issues suettiam or classism. A quarter of participants
believed that segregation of food stores was adaymt of these issues.

Finally, it has been suggested that the presencbgence) of food retailers or particular
foods for sale within a geographic area is, in,paftective of demand (Ver Ploeg, et al. 2009).
Consideration of demand or of choices involvedesidential location and food purchasing is a
gap in food desert literature. However, it is waidtlile to note that, in addition to personal
preference, price of foods, transportation, ane toosts also drive demand; therefore the choices
of the poor are constrained. Additionally, a fevalenations of residential perception of the food
environment suggested that residents of areaslovitiood retail access viewed local markets

and convenience stores as inadequate to meefdbdineeds and believed there was limited
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variety and low quality of goods in their neighbooks, suggesting dissatisfaction with their
local food environment (Freedman, 2009; Freedmde8&, 2009; Giskes, van Lenthe, Brug,
Mackenbach, & Turrell, 2007).

Availability of specific food products.

The described research has used the presencedo$tim@s alone as a proxy for the
availability of foods, relying on the assumptioattBupermarkets and large grocers carry a wide
range of most food groups, while smaller storeseHass stock and generally carry few
perishable items (Ver Ploeg et al., 2009). Somearebers, however, have examined the
contents of food stores. Findings mirrored thosodl store availability, with poor
communities, communities of color, and rural afleagng decreased access to fewer healthful
food products within available stores (Baker, S¢hwam, Barnidge, &Kelly, 2006; Horowitz,
Colson, Herbert, & Lancaster, 2004; Morland & Filema, 2007; Sallis, 1986).

For example, Sloane et al. (2003) reported decdeasalability of healthful foods such
as fruits, vegetables, low-fat meat and dairy pobsitand whole grains in a Black community of
metropolitan Los Angeles, compared with a wealtlpeedominately White neighborhood.
(Additionally, using community and student survesyatores in the minority area were found to
provide poorer customer service and appeared leas than stores in the more affluent
neighborhood.) Sharkey and Horel (2008) reportatidistance to the nearest opportunity to
obtain fruits and vegetables decreased with inarga®cioeconomic deprivation, minority
composition, and population density in six rurakd® counties. Others have documented higher
prices, decreased variety, and lower quality ofifapecifically fresh meat and fresh produce,

among rural areas (Kaufman, 1998; Morris, Neuhags€&ampbell, 1992).
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Restaurant availability.

Nearly half of all food expenditures are spent @odf away from the home, making
restaurants and other food service establishmesigmdicant contributor to the American diet
(National Restaurant Association, 2012). Therefassgssing access to such establishments has
been a valuable contribution to food desert litei@fThough results pertaining to full-service
restaurants are mixed (Powell et al., 2007; Lewd.e2005), studies at the national and state or
community level have often found variation in féstd restaurants availability by area income
and racial/ethnic composition (Glavez et al., 20Biaddy, 1997).

Lewis et al. (2005) found poorer communities withher percentages of Black residents
had more fast food restaurants, and Baker et @6 found fewer healthy menu options in fast
food restaurants compared with restaurants foupdadominately White areas. After
controlling for environmental confounders such asimercial activity, median home value, and
highway location, increased density of fast footleis was found in predominately Black and
low-income census tracts of New Orleans, Louisi@ack, Scribner, & DeSalvo, 2004).
Interestingly, significant increases in mean nundidvicDonald’s restaurants per 1000 residents
have been observed in more deprived areas of Eshglath Scotland (Cummins, McKay, &
Macintyre, 2005).

Disparities in Food Price

Because already marginalized populations, incluthiege of low income, are affected
by limited access to large grocers and healthfotlép food affordability has often been
considered. Studies reporting on the prices of gas@ilable in low-income or minority areas
actually preceded most food access research araoh beg 1960s (Chung & Meyers, 1999). The

results of this body of research, however, are thiweth some studies reporting increased prices

100



in lower-income areas, while others maintain therptp not pay more for food (Alcaly &
Klevorick, 1971; Beaulac et al., 2009; Kunreuth®r3; Marcus, 1969; Walker et al., 2010).
More recent evidence has documented higher fo@g@pin low-income areas with large
racial/ethnic minority populations (Finke et al99¥, Freedman, 1991; Smith, & Eikenberry,
2006), though recent evidence to the contrary Ismssairfaced (Andrews et al, 2001; Block &
Kouba, 2005; Chung & Meyers, 1999; Horowitz et 2004).

Theinfluence of urbanicity.

Findings have also been documented based on géugtapation.For example,
supermarkets in central city areas may carry highieed goods than do supermarkets in
suburban areas, likely due to higher operatingscastcreased product availability, and limited
competition (Andrews et al., 2001; Crockett, ClarBgwering, 1992; Hendrickson et al., 2006;
Kaufman, MacDonald, Lutz, & Smallwood, 1997). Soev&lence also points toward higher
prices in rural areas of the US (Ambrose, 1979cket et al., 1992; Morris et al., 1990),
compared with suburban or urban neighborhoods sieey of 33 low-income, rural counties
across the US, Moirris et al. (1990) reported reggle/ere dependent on fewer, higher priced
stores. Rural areas also often lacked public tramaton services, and residents were forced to
travel greater distances using personal transpamtéd preferred stores.

Theinfluence of storetype.

The most consistently observed price differentizése based on store type, regardless of
area sociodemographic/socioeconomic characteri®iesults of several studies indicated that
cost of food was lower in large grocers and supeketa than in medium and small stores such
as bodegas or convenience stores in the US andi&€éAadrews et al., 2001; Crockett et al.,

1992; Horowitz et al., 2004; Jetter & Cassady, 20CG6fman et al., 1997; Morris et al., 1992;
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Travers et al., 1997). In fact, Kaufman et al. (2)@&stimated an average 10% price difference
between supermarkets and smaller stores. Furthernmotwo rural Texas counties, Bustillos et
al. (2009) found the widest selection of healtiifd items in the less available traditional food
stores such as supermarkets. While conveniencessamid dollar stores carried a variety of
canned fruits and vegetables, canned meat, milkglisas some whole grains, these stores also
had a greater variety of unhealthful food prodectsipared with traditional stores. Similarly,
Liese et al. (2007) reported convenience storesgral South Carolina carried a limited range of
target items and generally charged higher pricas both supermarkets and grocery stores.

It is generally agreed that supermarkets or lahgencgrocery stores offer the greatest
variety of high quality foods, at lower costs, vehdmall stores have limited shelf space and
generally stock prepared, ready-to-eat foods vewh hutrient-density but high caloric density
and little fresh, perishable goods such as fruggetables, whole grains, and milk (Glanz, Sallis,
Saelens, & Frank, 2007; Horowitz et al., 2004; bar& Story, 2009; Story, Kaphingst,
Robinson-O’'Brien, & Glanz, 2008). Because a larggpprtion of the US poor live in central
city and rural areas, poor consumers encounteiad neix that includes more small stores than
larger grocers and supermarkets (Alwitt & Donle997; Kaufmann, 1998). Therefore, low-
income households may experience higher averagespior food if patronizing local stores, or
may experience increased transportation costs wbesssing more distant supermarkets (Alwitt
& Donley, 1997; Kaufmann, 1998).

Food Procurement Patterns

Physical access to food retailers is a problenthfose living in underserved urban and

rural communities, especially low-income househaldd racial/ethnic minorities (Kaufman, et

al., 1997; Liese et al., 2007; Powell, et al., 20Barkey & Horel, 2008). Residents of rural
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areas are heavily affected by spatial inequalitigdsod retailers, as distance and transportation
become an even bigger factor for food procuremilainchard & Lyson, 2003; Sharkey &
Horel, 2008, 2009).

Bustillos et al. (2009) reported that over 20%hf tural Texas population investigated
lived in neighborhoods24 kilometers (km) from the nearest supermark&?,.7 km from the
nearest full-line grocery store, anrd.6 km from the nearest convenience store. Medstarnte
to the nearest supermarket was 14.9 km (8.7 noles)vay. Kaufman (1998) reported that
residents of rural counties often traveled at |I88smiles to the nearest supermarket. Using data
from the American Time Use Survey, Ver Ploeg e{2009) estimated the average time spent
traveling one way to the grocery store was appraxgty 15 minutes. Time spent was greater
(19.5 minutes) for those in low-income areas watl-access to supermarkets and large grocers.
Average round trip travel time for participantstioé 1996 National Food Stamp Program Survey
was approximately 23 minutes (Ohls, Ponza, Morgaabrowski, & Cohen, 1999), with those
in rural areas reporting longer travel times.

By considering cost per kilometer traveled, time kgmeter traveled, distance to the
nearest supermarket, and minimum wage, Rose, @0419a) estimated out-of-pocket food
shopping expenses for those without a car weréira&s higher than cost estimates for car
owners. Authors also compared mean differencesirek costs between census tracts with good
supermarket access (<2 km to the nearest supertharkepoor access (>2 km), and estimated
those with poor access encounter increased expé®dd per month. Over 20% of participants
in the National Food Stamp Program Survey repatembuntering transportation costs, with
average cost per trip $6.54 (Ohls et al., 1999jaRparticipants were more likely to report

higher out-of-pocket expenses. Additionally, it lveen suggested that residents of rural areas
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shop less frequently and, as a result, purchaserfeerishable items and more convenience or
processed foods (Michimi & Wimberly, 2010).

Approximately 91% of US households own a car, &edrates are higher among rural
populations (94.6%), compared with urban populati@7.8%) (Ver Ploeg et al., 2009, 2012).
However, low-income households are less likelygoséhicle owners. Using semi-structured
interviews with metro Austin, Texas residents, 1Ghf (2004) was able to describe mobility
constraints that low-income families face when a&wog food and associated coping strategies.
Income, mobility, and time constraints limited tla@ge of destinations for the low-income
consumer, thereby limiting food choices.

Four primary mobility strategies were reportedatieeholds did not own a car:
purchasing a vehicle, getting rides from familyfreends, walking, and using public
transportation (Clifton, 2004). Participants preg¢erhaving access to their own vehicle in order
to increase flexibility in the scope and time fppping, link trips and add destinations, easily
transport groceries, and reduce travel time. Howguachasing a car requires resources often
unavailable to low-income families. Less frequamd &ess preferred was borrowing a car from a
friend or relative. Though Clifton reported thawids uncommon for carless households to ask
for rides from others for all non-work transportatineeds, getting rides was an important part of
food shopping activity. Friends, family, and cowen& were the primary sources of rides.
Participants noted that having access to a caldesntageous for purchasing considerations,
but advantages were often offset by depending loerst(e.g., effort involved in arranging rides,
rides’ failure to show or tardiness, others’ cautile, and inability to control destination and
timing). Taxis were sometimes used on return tfigensumers walked to the store, or if they

did not want to rely on a ride for the journey home

104



Public transit systems are not free of obstacléf@@, 2004). Door-to-door service is
not guaranteed, so several stops may be necessgoytd and from a desired location. Planning
to avoid peak transit hours, and managing smaltlidn on buses or trains can be problematic.
Consumers are also limited by what can be transgpalso true for those who must walk. In
fact, walkers often reported choosing their desitimabased on transportation limitations alone,
not price, quality, or variety of goods sold. Puasimg smaller amounts of items results not only
in more frequent trips, but can have cost consempseas small unit quantities of goods are often
more expensive. Clifton (2004) concluded that putsknsportation is generally ill-suited for
household provisioning activities and that walkis@nly an option for those living in areas with
relatively good local store access.

Whelan et al. (2002) found similar results in fogusups with women in Leeds,
England. Coping mechanisms included not shoppirdj,anaking small shopping trips or
relying on others to shop for them, traveling tre$ by foot, relying on friends or family with a
car and adjusting shopping accordingly, or usixgstar public transportation. Authors stressed
the importance of familial connections in manadgogd shopping and easing the burden of
limited accessibility.
Prevalence of Limited Food Access

Measuring access is a task that requires informatroall food retailers within a
designated area, the types and prices of foodveitidh stores, and a measure of the food quality
(Ver Ploeg et al., 2009). National-level estimaiebmited food access have been difficult to
generate due in part to large data requiremergstpansive and ever-changing nature of local

food environments, and the complexity of food-badecisions. Additionally, the number of
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people with poor food access depends on the mesasmployed, and there is no universally
accepted definition of food deserts.

Using measures of food desert created by the HieBtgvoup, the USDA estimated that
there are 8,959 food-desert census tracts in thignemtal US (Ver Ploeg et al., 2012). Roughly
75 % of these food-desert tracts are urban, whdeemaining 25 % are rural (Ver Ploeg et al.,
2009). An estimated total of 15.4 million low-incerpeople in low-income census tracts have
limited access to a supermarket or large grocemgsthat is, they live more than 1 mile in urban
areas or 10 miles in rural areas from a supermankietrge grocery store. Limited supermarket
access affects 1,073,837 low-income Alabamiansh@e, 5, 205 live more than 10 miles from
a store. It is estimated that there are 227 fosede (low-income, low access census tracts) in
Alabama. Most (185 or 81.5%) are urban, and 4508 are rural.

While 93% of the US rural population lived withi@ iniles of a supermarket, a larger
share of low-income individuals and those livindgow-income areas were among the 7% that
traveled further distances to supermarkets (VeedPkt al., 2009, 2012). Approximately 1.8% of
households lived more than one mile from a supétetand lacked vehicle access, with the
majority of these households being low-income hbakts.

Nationwide, median distance to the nearest supé&eharas 0.7 miles (mi), 0.6 mi in
urban areas and 4.1 mi in rural areas. Nearly lBompeople in low-income urban areas (17%
of this population) and 1.8 million people in lomeome rural areas (9.0%) live more than one
mile or more than 10 miles from the nearest groséwye, respectively (Ver Ploeg et al., 2009,
2012). Further, in rural areas, 0.3 million pedilel%) live more than 20 miles from a

supermarket.
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Consequences of Limited Food Access

Food deserts were identified as public health tsrbased on the idea that restricted
access to health-promoting foods decreases diétygaad is potentially damaging to health
(Wrigley, 2002). Following a study of Mississipjpidd deserts, Blanchard & Lyson (2003, p.15),
noted that the larger implication of “the food de&slynamic is that populations already at risk of
poor dietary intake and nutrition related illnessch as the poor and those without a high school
diploma, experience an even greater risk of poetady intake when living in a food desert.
Food deserts may compound severe nutritional pnabknd further exacerbate the
socioeconomic gradient in health.” In fact, acdes®od sources within the built environment
has been shown to effect individual diet, body Weignd other health outcomes (Drenowski,
Aggarwal, Hurvitz, Monslvai, & Moudon, 2012; Lopex)07; Maddock, 2004).

Diet.

Results from a qualitative study with resident®atroit, Michigan, suggested that poor
access to supermarkets was a barrier to healtmgg#tieffer, et al, 2004). This represents a
growing body of cross-sectional evidence that sugpan association between the food
environment (various types of food stores and thesigal availability of food in stores) and
dietary intake (Larson & Story, 2009; Larson et 2009). Such investigations have suggested
that limited access to food stores with healthdalds at affordable prices is associated with
decreased diet quality (Laraia, Siega-Riz, Kaufndadpnes 2004; Moore, Diez Roux, Nettleton,
& Jacobs, 2008; Rose & Richards, 2004). For exanid®re and coworkers (2008) reported
participants without supermarkets within one miléheir home were 25% less likely to have a
healthy diet, assessed by the Alternate Healthpwg&tdex, than participants living within a

mile of a supermarket.
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In rural Mississippi, Blanchard and Lyson (2003jreated that residents of food deserts
were 23.4% less likely to consume the recommenidedcf more servings of fruits and
vegetables each day, compared with residents oftisuthat were not considered food deserts.
Conversely, an increased number of food storesplaaes of residence has translated into
increased fruit and vegetable intake (Blanchardy&dn, 2003; Bodor, Rose, Farley, Swalm, &
Scott, 2007; Michimi & Wimberly, 2010; Morland dt,&2002b; Rose & Richards, 2004; Zenk et
al., 2005b). Examining the relationship betweem{un a census tract with at least one grocery
store and meeting fruit and vegetable consumptindedines outlined in the Dietary Guidelines
for Americans, 2000 (USDA Center for Nutrition Rgliand Promotion, 2012), Morland et al.
(2002b) found the presence of each additional soi@eket was related to a 32% increase in
likelihood of meeting intake recommendations foadX participants after controlling for income
and education. Also, increases in physical avditglaf items sold (i.e., increases in dedicated
shelf space in food retail outlets) have beenedl&d increased intake of those items (Bodor et
al., 2007; Cheadle et al., 1991).

Pre-post studies.

Wrigley et al. (2002; 2003) conducted the firstdindinal study in which consumption
patterns of 1000 low-income households in Leedewealyzed five months before and seven
months after the opening of a large superstorkaratea. Using household surveys and food
intake diaries, researchers reported that fruitveagetable consumption increased slightly
(approximately one-third serving) as residents’pghiog patterns shifted away from small, local

markets and toward the newly constructed superrarke
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In another pre-post study using a control are@donparison, Cummins and colleagues
(2006) found that there was no significant evideoicienproved fruit and vegetable intake. This
and another UK study (Pearson, Russell, Campbeiager, 2005) do not support an
association between the local food environmentdiet] and similar studies highlight potential
issues with boundaries and food resource owneestapmpanying the introduction of new food
retail outlets. For example, many families were usihg better quality retail outlets, citing not
only the temptation to spend beyond their meararger stores and the inability buy in bulk, but
also the idea that the news stores were providechéoe affluent customers, not for them
(Cummins, Findlay, Petticrew, & Sparks, 2005a; CunanPetticrew, Findlay, Higgins, &
Sparks, 2005b; Dobson, Beardsworth, Keil, & Walk&94; Guy, Clarke, & Eyre, 2004;
Wrigley, warm, Margetts, & Whelan, 2002).

Some literature has suggested that the preseracéoofl store did not ensure
accessibility or enhanced perception of accessitmh availability, and that perceptions of local
food availability, affordability, accessibility, drquality have been linked with consumption
(Freedman, 2009; Giskes, et al., 2007). Food rigti@iventions and associated longitudinal
studies of intake may therefore benefit from conenirassessment of residential perception and
longer periods of observation post interventionséssing and addressing residents’ nutritional
knowledge and cooking skills may also be of impar&afor future investigations.

Body weight.

Apart from the influence of individual lifestyle cltes, several studies have investigated
the association between the food retail environraadtobesity. Despite consistent empirical
support of a positive relationship between supeketaaccess and dietary intake, the evidence

supporting the relationship between supermarketsscand obesity is less clear.
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Several studies have reported that the presengmoéry stores is associated with
decreased body mass index (BMI) (Michimi & Wimbe@010; Morland, Diez Roux, & Wing,
2006; Zick et al., 2009). Morland et al. (2006) rduthat living in a census tract with at least one
supermarket was associated with 6% lower prevalehogerweight and 17% lower prevalence
of obesity. The highest levels of obesity were fbimtracts without supermarkets, and the
presence of convenience stores increased rislkotbrdverweight and obesity. However, Wang
and colleagues (2007) found increased BMI among evoliwing in close proximity to chain
supermarkets and in areas with higher densitissnaill grocery stores. Living closer to food
retail stores of any kind created greater exposued! foods, including unhealthful foods,
making healthy decisions more difficult.

Food security status.

According to the Life Sciences Research Office (O3Rf the Federation of American
Societies for Experimental Biology food insecurgydefined as “limited or uncertain availability
of nutritionally adequate and safe foods or limieedincertain ability to acquire acceptable
foods in socially acceptable ways” (Anderson, 1920,560). Limited food availability and
accessibility have been identified as risk factordood insecurity (Alaimo, 2005; Gorton,
Bullen, & Ni Murchu, 2009; Rose, 2010), and foodeanurity in some US households may be
linked to residence in an area with constraine@seto food outlets that provide options to
enable healthy food choices (Ver Ploeg, et al. 920@dditionally, food insecure individuals
have reported food access was an unmet need, ggdstad that even a combination of
community food programs such as food kitchens arraanity gardens was insufficient to meet

these needs (Hamelin, Mercier, & Bédard, 2008).
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Disadvantaged populations including low-income, anity households and already food
insecure households could be particularly vulneréablimited food access, and evidence
suggests that households at the greatest riskéar ihsecurity are seemingly exposed to
relatively limited food environments (Freedman &IB2009; Garasky, Morton, & Gereder,
2006). Although such sociodemographic charactessif food insecure households have been
documented, examination of neighborhood environalattaracteristics, specifically the local
food environment, as potential contributors is tedi(Kirkpatrick & Tarasuk, 2010). Only one
recent report has directly examined the associdtatween food retail access and food security.
In Toronto, Canada Kirkpatrick and Tarasuk (20HEported that food security was not mitigated
by proximity to food retail outlets or communitydi programs, and high rates of food insecurity
were reported among those with good geographic &modss. Authors suggested that it was
unclear whether food access can offset problenfisoof insecurity rooted in resource
constraints.

Availability and acceptability of food procuremeartd coping strategies are mediating
factors, or determinants, of whether food insegusitresolved, maintained, or worsened
(Alaimo, 2005). While food deserts may not be therse of food insecurity, they frame
conditions under which disadvantaged communitieshenuseholds must expend greater
resources to obtain food (Morton, et al., 2005wtincome, rural households are affected by
spatial distribution of the food supply, and it le®n suggested that rural food deserts
perpetuate the cycle of inequity.

Ver Ploeg et al. (2009) noted thhe causal pathways linking food access to shopping
and consumption behavior and the effects of thekawors on diet-related conditions like body

weight or disease are not well understood. Despise cross-sectional evidence has been used to
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create theories about potential pathways througbhwthe environment can impact individual
outcomes. One of the challenges of assessing ldtereship between the local food
environment and health outcomes is the shortagalaf and reliable measures for assessing the
food environment (Freedman & Bell, 2009). These @thér methodological considerations for
future research are discussed below.

Methodological Inconsistencies and Consideration fd=uture Research

Measuring access to nutritious, affordable food iask that requires a large amount of
information. The difficulty in accessing a foodaid¢r depends on the location of the store in
relation to the consumer, the consumer’s travdakpad, consumer characteristics such as
income, car ownership, disability, and neighborhobdracteristics including availability of
public transportation, presence of sidewalks, R&searchers must consider all the food retailers
accessible to the population of interest, types@ius of food available within the stores, and
measures of food quality (Ver Ploeg et al., 2009).

Despite the increasing body of access literattnerethave been variations in the
definition and assessment of (or failure to asseash of these aspects. Using a general method
for identifying food deserts (Rose & Rice, 2009sBe@t al., 2009a), the remainder of the
discussion of methodological considerations wilftaened around this four-step process:
characterizing the food environment, generate nreasaf access, define thresholds, and

determine area disadvantage.
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Step 1: Characterizing the Food Environment

Characterizing the food environment involves deiinhe area(s) of interest and
choosing specifically what aspect of the local feodironment will be measured and assessed.

Defining the area of interest.

Though Ver Ploeg et al. (2009, 2012) were ablestorate national access to
supermarkets, studies of smaller areas can beibihaf order to further characterize food
desert environments. Areas chosen are typicaliypeefgeographical areas such as counties,
census tracts, census block groups, or zip codmsi¢let al., 2005). In San Diego, Sallis (1986)
was among the few to use residents’ definitionsesfjhborhoods — up to a one-mile radius
around local elementary schools.

While helpful for researchers, imposed geograpbimiolaries narrowly define residents’
marketplace without knowledge if these boundariagcimthe boundaries residents use to define
their local food environment (Sharkey, 2009). Alde geographic scale of a census tract may
be too large in urban areas (Raja, Ma, & Radav8R0&hile other researchers have suggested
the census tract was too small an aggregation iedbuston, Texas (Edmonds, Baranowski,
Baranowski, Cullen, & Myers, 2001). Some data rewggested that there is better survey
response agreement across individuals within cetngats compared to larger units, and use of
census tracts allowed for a larger number of neadindods to be included in study samples,
increasing power to detect health effects (Mujabigéz Roux, Morenoff, & Raghunathan,
2007).

Lastly, using geographically designated areas asatensus tracts inherently assumes all
residents of the area have the same level of atocdsed outlets; therefore, relying solely on a

sample of residents may unintentionally excludeesoifrthe area poor while including those
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with adequate resources that may be living in poareas. Gittelsohn & Sharma (2009) call for
further qualitative research investigating the sp&#oundaries community members use to
define their local food environment, while Ver Rioet al. (2009) suggest assessing individual
consumer food procurement patterns, including nitgbimitations.

Measuring the Local Food Environment.

Lack of standardized, validated tools for measutiregfood environment has produced
variation in method of environmental assessmenthasdorevented detailed assessment of food
access at the national level. The need to valiekatting nutrition environment measures has
been recognized (Glanz, 2009, Glanz et al., 205y ®t al., 2008; Ohri-Vachaspati and
Leviton, 2010). Valid measures of the food envireminshould be based soundly on conceptual
models of the interplay between the environmemdliadividual factors. For example, the
ecological model of community nutrition environmgptroposed by Glanz and colleagues
(2005) is presented below in Figure 6.

The model suggests two mechanisms through whiath éoeironments affect individual
food procurement and consumption: the physicalrenment and/or individual factors such as
demographics (Glanz et al., 2005; Story et al. 8208pecifically, four types of environments
are identified, which are affected by governmeatal industrial policies: community nutrition
environments; organizational nutrition environmegtsmsumer nutrition environments; and
informational environments (Glanz, et al., 2003)eDulk of food access literature has not
included measures at the organizational and indalitevels. The importance of considering
individual factors is stressed not only within thedel (Glanz, 2009; Glanz, et al., 2005), but

also within the Social Cognitive Theory (Banduré3a).
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Glanz suggests that, becaus the large number of variables that could be measamnel
because of their potentially broad impact, the camity and consumer nutrition environme
are of highest priority (Glanz et al., 20( Within a geographic area defined by a food ac
study, vaiables of interest have varied depending o1 purpose of the research, though
most commonly assessed outcomes are availabilgpedific foods or food groups, food pric
and the presence, number, and type of food stmdisating that the marity of food acces
research has focused on the realms of the commiuuitition environment and the consur

nutrition environment.
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Figure 6: Model of Community Nutrition Environmer
Adapted from Glanz, et al2Q05

Food access studies have often used the presefmedafetailers as a proxy for tl
availability and price of food because there isos@ble correlation between store type, f

offered, and food price (Larsat al, 2009; Ver Ploeg et al., 2009; Wallatral, 2010). For

115



example, grocery stores or supermarkets are usagmxy for the availability of healthful
foods and reasonable prices and the presence wéc@mce stores to characterize a food
environment with little variety and few fresh god@&®aulac et al., 2009; Cummins &
Macintyre, 2002a; Ford & Dzewaltowski, 2008; Larsral., 2009; Ver Ploeg et al., 2009;
Walker et al., 2010).

Food retailers.

| dentification.

Locating and geocoding (finding geographic coortéiaand identifiers for listing or
mapping purposes) food retail outlets such as sogudeets is the most commonly used method
of characterizing local food environments (Rosalgt2009b). Food outlets have been identified
in a variety of ways: obtaining lists from foodesland food service license data, internet
searches, phone books, and census data (Cummirsckatyre, 2009; Glanz et al., 2005;
Larson et al., 2009; Paquet, Daniel, Kestens, L&y&auvin, 2008).

More research is needed to establish the validiseoondary data when investigating the
relationship between food environments and he&tm(mins & Macintyre, 2009; Paquet et al.,
2008). Little is known about the degree to whioh tise of public data within a rural area may
misrepresent the food environment (Sharkey & H&@Q8). Also, public or commercially
available data often uses commercial vendor so&wath street databases, which can result in
greater positional areas and address inaccuraspsgially in rural and poor areas. Therefore,
there is a general consensus about the merit ilicamy secondary data with “ground truthing,”
or gathering data by observation, to ensure aceuegiresentation of the area of interest (Glanz

et al., 2005; Larson et al., 2009; Sharkey & Ha26D8).
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Retailers Included in Investigation.

Investigation of food stores has frequently beemtéd to supermarkets and large or
chain grocers. Larger food retailers often inclddpartments for all major food types and offer a
variety of brands and package sizes at the lowestg and purchases from these stores
represent the bulk of national food sales (ERS28PIHowever, limiting assessment to
supermarkets underestimates food availability amnddcmisrepresent food significantly
contributing to local diets (Sharkey, 2009). Theartance of smaller retailers in meeting
resident food needs has been highlighted (Blockatlka, 2005; Bodor et al., 2007). Due to
lower population densities, rural areas often dorfeaver supermarkets and instead have a
larger number of small grocers and other nontrawizti food stores, including convenience
stores, making the foodscape similar to poor, urbaar-cities (Sharkey, 2009).

Nontraditional food stores have become increasingtymon in both rural areas and
urban city centers, and by offering food in tramhtlly non-food venues, they have effectively
muddled the lines among foodservice venue typdigdcahannel blurring” (Hale, 2004). Such
retailers include drug stores or pharmacies witdfalollar stores, or mass merchandisers such
as Target or Wal-Mart. For example, dollar stomesthe second fastest growing format of food
retailer and are often overlooked when consideamsg food availability (Block & Kouba,
2005). A growing body of work has included thesd ather small stores such as independent
grocers, discount stores, convenience stores adasd

The increase in dollar stores, mass merchandsedspther nontraditional food sources
suggests increased food availability (both healtafl non-healthful) in rural and urban areas
(Bustillos et al, 2009). However, increased oppaties for healthful foods are not necessarily

implied (Sharkey & Horel, 2009). An understandirigh® food environment in rural areas
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demands knowledge of availability and variety adde within all area food stores and a
recognition of the emergence of new and changioigst(Bustillos et al., 2009; Sharkey, 2009;
Sharkey & Horel, 2008, 2009). Including retail @t$l such as farmers’ markets, butchers or
meat markets, bakeries, and produce carts is aorieng consideration for future research. Non-
retail food procurement (donations, family meatagegency food support, and foods from
hunting, fishing, or gardening activities) may atsosignificant contributors to household food
supplies and is a poorly investigated componetti@®food environment.

Definition of Food Retailers.

The definition of food retailers within accessi#tire varies, though the majority of US
studies use North America Industry Classificatigst®ms (NAICS) codes (US Census Bureau,
2012c), allowing for replication and comparisoncasr studies (e.g., Galvez, et al., 2007; Laraia
et al., 2004; Moore & Diez Roux, 2006; Moore et 2008; Morland et al., 2002a; Sharkey,
2009; Sharkey & Horel, 2008). NAICS codes are taedard used by Federal statistical
agencies in classifying business establishments wbblecting, analyzing, and reporting data
related to the North American business economy.

Using this system, identification of larger storespecially chain grocers, has proved
fairly straightforward. However, the classificatiohsmaller or independently owned food stores
has presented a challenge (Kersten, Laraia, K&tligr, & Yen, 2012). Such stores account for
an increasing number of food retail establishmantstheir proper categorization is important
for studies on community nutrition environmentscl$stores have been excluded by researchers
at both national and local levels (Ver Ploeg et2009; Zenk et al., 2005a) or distinguished from
supermarkets and convenience stores using NAIC&sc@tbwell et al., 2007), according to the

number of cash registers (Glanz et al., 2007)estame (Laraia et al., 2004; Morland et al.,
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2002a), number of employees (Moore & Diez Roux,&06r annual sales volume (Wang et al.,
2007). For this reason, modifications of NAICS codee common throughout NAICS literature
(Bustillos et al., 2009).

Step 2: Generate Measures of Access

The second step in identifying food deserts iseloegate measures of access in an
attempt to link individuals and their larger foasvéonments.

Types of measures.

Variation in the definition of access can produesults that describe different
dimensions of the food desert concept, and noesimglasure can fully describe accessibility
(Apparicio et al., 2007). The most common measaresrea-based, with straight line or
network distance calculated most often (Sharkeya®aH 2008). Access is typically measured
as the distance between a food retailer and areggtpd, administrative area such as a census
tract or from more disaggregated units such asepbhcesidence, neighborhood, or census block
group. Other methods include assessing store cgedtlae number of each type of store within a
specified area) and store density (the numberooéstper geographic area or per resident)
(Apparicio et al., 2007; Moore et al., 2008; Modeaet al, 2002a).

Points of origin and destination.

Changing origin and destination points chosen tasuee access can produce varied
pictures of access (Rose et al., 2009b). Acceypisally measured from a residence,
neighborhood, or center of an administrative aikgad census tract or census block group
(Sharkey, 2009). However, area-based measureshadens individual variation. Food
shopping trips may not originate from these poiatg] this method effectively underestimates

access available for consumers traveling from wschpol, etc. (Sharkey, 2009; Ver Ploeg et
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al., 2009). For most shoppers (92%), time distdraz@ home to the grocery store is shorter than
the time distance from work to the grocery storer(Rloeg, et al., 2009). Persons in low-income
areas with low access were more likely to accessagy stores from work, or grouped with
other activities (trip chaining) (Ver Ploeg et &009). Additionally, it has been reported that
many people generally do not shop in their immedeighborhood, indicating the importance
of obtaining data on shopping behaviors (Drenowslal., 2012). In Nashville, Tennessee, about
a third of participants in a qualitative study diok use their local food store (Freedman, 2009).

Sharkey and Horel (2008, 2009) have identifiedrnt&ed to distinguish “potential access”
and “realized access,” or the need to assess hoawvailable food retailers, but also consumers’
usual patterns of food procurement. [This conceptell described in healthcare access literature
(Khan & Bhardwaj, 1994).] Sharkey (2009) and Vedgl@t al. (2009) call for further
investigation of how people organize food shopmidin daily travel and activities and
consideration of how such activities expand thesaamers’ food environments.
Step 3: Define Thresholds

The third step in this process involves classifyimgasures of access (e.g., distance from
home to supermarket) in terms of acceptability.réls@e not agreed upon standards for the
definition of poor access, but to account for ad#feces in population density it is generally
accepted that measures of access in urban or subarbas are considered separately from
measures of access in rural areas.

Threshold Variations within the literature.

It has been suggested that a 1-km (0.5 mi) distnoe a food retailer is walkable;
therefore distances greater than 1-km have beehtaskefine inadequate access in urban areas

(Apparicio et al., 2007; Larsen & Gilliland, 2008harkey & Horel, 2008; Zenk et al., 2005a).
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Some departments of the UK government adoptediaitiieh of a food desert as an area lacking
retail services within a 500-meter radius (Wrigé\al., 2003). Coveney and O’'Dwyer (2009)
have used a 2.5-km threshold in Australia, anddfres and Darcy (2009) used a 1-mi radius in
Tennessee. Additionally, Kirkpatrick and TarasuB1@) explored associations between
household food security and distance to the neegtst or charity food providers based on
thresholds of 1- and 2-km. In rural or less denpelgulated areas, 10 miles from a supermarket
has been identified as a food desert (Morton & Blteand, 2007; Ver Ploeg et al., 2009).

The USDA Food Access Research Atlas.

Because the definition of food deserts is the topidebate, using an accepted,
government-defined method for food desert idergtfan is justified. As described, the USDA
Food Access Research Atlas defines a food desartaag-income census tract in which a
substantial portion (500 people or 33% of the papoh) of residents of low income census
tracts has low access to a supermarket or grotery €ERS, 2012a, 2012b). USDA has defined
low access living more than 0.5 mile or one mit@rsuch stores in an urban area, with 10- and
20-mile demarcations in rural areas. These thresheére identified as time-based measures of
reasonably walkable or driveable distances.

Step 4: Determining Area Disadvantage

Rose et al. (2009b) note that poor spatial acaeg®ot retailers has typically not been a
concern among populations with adequate resouseEsuse transportation is likely available
and affordable. Therefore, identification of foogkdrts lastly involves recognition of area
disadvantage. Some studies have used singular reeasuch as area income, to identify
disadvantage, while others have combined factoc®(ne, education, unemployment rates, car

ownership, etc.) to create social deprivation iredefApparicio et al., 2007; Cummins &
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Macintyre, 1999). The USDA Food Access ResearchsAtbnsiders both distance and area
disadvantage to create food desert classifica(igRsS, 2012a, 2012b). Specifically, in addition
to being low-access, a food desert is a communityhich the poverty rate is at least 20% or the
median family income is less than or equal to 86f%he census tract’s median family income.
Using the Atlas, food deserts can also be idendtdiecording to measures of vehicle ownership.
Theoretical Framework

The proposed study responds to the need to inetstige complex intersection between
individuals and their environments within the areh&od environment research (Lytle, 2009)
and is unique within the body of food desert litera in that it will be theoretically based. The
Social Cognitive Theory (SCT) is an interpersoredlth behavior theory that includes an
overarching concept called reciprocal determiniartriadic model that posits a simultaneous,
reciprocal interaction exists among a person’sviddial characteristics, their behaviors, and
their environment (Bandura, 1986; McAlister, Pe&yRarcel, 2008). Therefore, change in one
component has implications for the other two congods (Baranowski, Perry, & Parcel, 2002).

For example, an individual's food choices resutrir(and impact) personal
characteristics like culture or preference andnlévidual’s subjective and objective
environments. Conceptually, it can be hypothesthatlindividual and household
characteristics, combined with the impact of thggatal environment, determine food
availability within the home and dietary decisigher Ploeg et al., 2009). Individual
characteristics include demographics such as a&yelay, race/ethnicity; socioeconomic status,
encompassing income, education, and employmenisstatd household characteristics like
family size, composition, and presence of childiéme environment may refer to the food

environment (the presence of stores, restauramispther outlets). Reciprocal determination,
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however, posits that the interaction is not unictienal; an individual is impacted by their larger
physical environment, but also impacts their envinent.

The factors of reciprocal determinism are impadtgthe many other constructs of
theory. The theory has not been tested comprelalgstherefore investigators employing SCT
should specify the range of application (Baranovetlal., 2002) and focus closely on
measurement and analysis of concepts (McAllistemyP & Parcel, 2008). To address these
concerns, the proposed study will include only safige SCT constructs, and when possible
will utilize valid, reliable instruments in measuorent of the constructs. Operationalization of
selected constructs is further described in Cha@e.

SCT has been used extensively in nutrition researohder to study multiple aspects of
health behaviors (Story, Neumark-Stzainer, & Fre2€i®2) and is relevant for studying how the
local food environment and personal characteristiggct dietary behavior among consumers
(Smith & Morton, 2009). In fact, SCT was used tgiga questionnaires in qualitative studies
investigating food access and food choice (Rich& &snith, 2007; Smith & Morton, 2009).

This is the only food access research to use S@licdlky, though several publications reference
general ecological perspectives of health, somegrazing the interplay among personal and
environmental factors (Glanz, 2009; Glanz et 402 Sharkey & Horel, 2008, 2009). However,
ecological perspectives of health shift the burdiehealth concerns onto places rather than
individuals in an effort to move beyond individyatiriented understanding of health, suggesting
that position within society has equal or greatégot on individual outcomes than individuals

themselves (Freedman, 2009). The SCT, howevemdbeadahe burden between the individual.
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Conclusions

US literature indicates that low-income persons t@oghl/ethnic minorities living in
urban city centers or in rural areas are most ddféatted by limited access to large food
retailers and healthful food, which can have aigental impact on diet and health. However,
most research has not been grounded in theorgftrerapplying a theory such as SCT that
stresses the significance the interplay betweesopai factors, environmental factors, and
behavior, is a valuable approach (Bandura, 1986).

In-depth research in rural areas and with low-ine@nminority participants is
warranted. No published access studies have bewlucted in Alabama. In Greene County,
located in west Alabama, the majority of residertsracial/ethnic minorities experiencing
poverty rates above national and state averages(Se2012a). Because there are not agreed
upon standards for the definition of poor accessgithe Food Atlas Research Atlas was
justified and provided insight into the value oé ttool. According to the Atlas, two of the three
census tracts in the county as food deserts (ER2HY, making Greene County an ideal place
to further characterize life in food deserts.

A theoretically-based project combining assessrmoergsidential food procurement
patterns (realized access) and thorough objecta@snres of local food environments using
government-definitions of food deserts (potent@less) allowed for extended characterization
of food deserts. Involving low-income, racial/ethminorities, like WIC participants, provided
data about a nutritionally vulnerable group até@ased risk if also living in a food desert (Laraia
et al., 2004). The studies described in Chapt&dsv2re part of a cross-sectional, mixed methods
investigation of potential and realized food enmireents of Greene County, Alabama WIC

participants.
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METHODOLOGY
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Introduction and Purpose

Evidence from studies in the United States (USpsats that access to supermarkets and
grocery stores is limited for low-income and mitwrindividuals living in urban city centers or
in rural areas. In fact, the US Department of Agjtiere (USDA) has identified food deserts -
low-income census tracts in which a substantiaigomof the population has limited access to a
supermarket or grocery store — affecting 15.4 omlliow-income Americans (USDA Economic
Research Service [ERS], 2012a ,2012b). Resultisgdities in food choice and price are of
particular concern for individuals at increasedt for diet-related disease due to the concept of
deprivation amplification, or compounding of indivial and area disadvantage (Cummins &
Macintyre, 2006).

To date, food access research has largely focusedjectively characterizing select
aspects of primarily urban food retail environmantsocioeconomically disadvantaged and/or
minority areas, or has attempted to link distamoenflocal food retailers with health effects such
as dietary quality. Objective investigation of foealvironments has frequently been limited to
supermarkets and large or chain grocery storegelijainderestimating food availability,
especially in rural areas in which the contributadrsmall stores may be significant (Bustillos et
al., 2009; Sharkey, 2009; Sharkey & Horel, 200890

Limited food desert research has been conductagrahareas and in the Southeastern
US, an area leading the nation in poverty, foodcensity, and chronic disease (Centers for
Disease Control and Prevention [CDC], 2012a 20C2keman-Jensen, Nord, Andrews, &
Carlson, 2012; DeNavas-Walt, Proctor, & Smith, 20Q@d@den, Carroll, Kit, & Flegal, 2012).
Residents of rural areas are heavily affected layiajpnequalities in food retailers, as distance

and transportation become an even bigger factdotmt procurement (Sharkey & Horel, 2008,
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2009). For low-income individuals in rural areds spatial inequalities in food retailers and the
loss of rural grocery stores have severe implicatior food access (Morton, Bitto, Oakland, &
Sand, 2005).

Though some studies have involved residents of éeserts, current food access
research in the US also lacks in-depth characteizaf food deserts as the result of research
with residents. Food desert research and subsegaleribns have the ability to generate more
balanced purchasing power, to support local fostiesys, to maximize the effectiveness of
federal food and nutrition assistance programs sgdhe Special Supplemental Nutrition
Program for Women Infants and Children (WIC) anel SBupplement Nutrition Assistance
Program (SNAP, previously known as Food Stampg) tamnform policy decisions aimed at
increasing residential health (Rose, et al., 2009a)rder for these food desert solutions to be
most effective, they should be informed by resigemerspective.

The present study responds to the need to invéstiga complex intersection between
individuals and their environments within the areh&od environment research (Lytle, 2009).
Sharkey and Horel (2008, 2009) have identifiedn®ed to distinguish “potential access” and
“realized access,” or the need to assess not mailadle food retailers, but also consumers’
usual patterns of food procurement. Thereforeptirpose of this study was to further
characterize life in a food desert and provideghsinto the link between individual and
environmental health by assessing the local foar@mment (potential access) and by
investigating differences in residential food asceatterns (realized access) based on the USDA
food desert classification of their neighborhoo8kgrkey, 2009; Sharkey & Horel, 2008, 2009).
Using selected constructs from the Social Cognitikieory (Bandura, 1986), this cross-sectional

study incorporated a mixed method approach, exdaéntevo phases. Phase 1 involved an
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objective audit of the Greene County food retaitismnment. Phase 2 included one-on-one
gualitative interviews with adult WIC participantsJow-income population considered at
increased risk for poor nutritional health (USDAoBcand Nutrition Service [FNS], 2012a).
Lastly, immediately following their interviews, alsgroup of participants completed a review of
a paper and pencil survey to be used in futuresassents of realized food environments.
Methodology described herein was approved by thgddsity of Alabama Institutional Review
Board and the Alabama Department of Public Heaéti&v Board.

Research Questions
Questions addressed by the present research idclude

1. Does food retail density (the number of each tyjpead retail outlet per 1000 residents)
in Greene County census tracts differ based on URIDA desert classification?

2. Does food retail density (the number of each tyjpead retail outlet per square mile) in
Greene County census tracts differ based on USDA éesert classification?

3. What are the household food procurement patter@&etne County WIC participants?

4. Do household food procurement patterns of GreenstgdNIC participants differ based
on whether or not participants live in a food d&zer

Research Site
This study included an audit of food retail stareall three Greene County, Alabama
census tracts, as well as semi-structured intes/igith low-income WIC participants residing
in the county. Greene County was chosen based ourdl classification and the large number
of low-income residents. The Greene County Heakpddtment, located in the county seat and

largest city of Eutaw, was the site for qualitatinterviews.
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The USDA Food Access Research Atlas

The Healthy Food Financing Initiative (HFFI), paftMichelle Obama’d.et’'s Move
campaign (Let’s Move, 2010), is an interagency wookip including USDA, the US Treasury
Department, and the US Department of Health and atugervices and was responsible for
developing the definition of food deserts to bedusedetermine Federal funding eligibility
(Dutko, Ver Ploeg, & Farrigan, 2012; ERS, 20124, 2ZX). According to the HFFI workgroup, a
food desert is a low-income census tract in whiskgaificant portion of residents have low
access to a supermarket or grocery store. Supeetsaakd large grocery stores were used as
proxies for sources of healthy and affordable foods

With this definition in mind, the USDA Food Desercator was created to provide an
overview of the location of food deserts throughtbnat US, thereby identifying areas that may
need improved food access (Dutko, et2012; ERS, 2012a, 2012b). The Food Access Résearc
Atlas has since replaced the Locator. Built usingitbnmental Systems Research Inc. ArcGIS
Server technology, the Food Access Research Atlasmapping tool that allows users to
investigate multiple indicators of food access,agng upon the original Food Desert Locator,
which defined food deserts using distance from supekets alone. The Atlas uses the
definitions of a low-income, low-access censusttiather described below.

Socioeconomic and demographic data from the 2013 @eand the 2006-2010
American Community Survey were allocated to Y- sgkidometer (k) grids from the
Socioeconomic Data and Applications Center (SED&RS, 2012b). The distance from the
geographic center of each grid to the center ohteest grid with a supermarket or large grocer
was used as the measure of access for residethts gfid. Supermarkets, supercenters, and large

grocery stores (termed "supermarkets") were defasefibod stores containing all major food
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departments (fresh produce, fresh meat and poudléiyy, dry and packaged foods, and frozen
foods) with at least $2 million in annual salestdabout location of these food stores were
collected from a 2010 list of stores authorizedetteive SNAP benefits and from TDLinx, a
proprietary source of store listings from 2010.sTétombined list was converted into a GIS
format by geocoding street addresses into poirtioas.

Once the distance to the nearest supermarketge tapcery store is calculated for each
grid cell, the estimated number of people or haysinits more than one mile from a
supermarket or large grocery store in urban tr@st&0 miles for rural census tracts) is
aggregated to the census tract level (ERS, 2012210. (A census tract is considered rural if
the centroid of that tract is located in an areid \&ipopulation of less than 2,500, and all other
tracts are considered urban tracts.) The procedsaoscompleted for alternative distance
thresholds included in the Atlas: % mile, 1 mil@,riles, and 20 miles. For these distance
measures, if the aggregate number of people inghsus tract with low access is at least 500 or
the percentage of people in the census tract withalccess is at least 33%, then the census tract
is considered low access. For the measure usingleetvailability, a tract is low vehicle access
if at least 100 households are more than %2 mila fitte nearest supermarket and have no access
to a vehicle, or if at least 500 people or 33 petrod the population live more than 20 miles
from the nearest supermarket, regardless of vehadess.

Poor spatial access to food retailers has typicadhypoeen a concern among populations
with adequate resources because transportatidkelg &vailable and affordable (Rose et al.,
2009a). Therefore, identification of food desentgives recognition of area disadvantage. In the
Food Access Research Atlas, to qualify as low-ineoancensus tract must meet the US

Department of Treasury New Markets Tax Credit paagcriteria, meaning the poverty rate for
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the tract is greater than 20%, or that the mediaml{ income for the tract does not exceed 80 %
of median family income (ERS, 2012a, 2012b). (State median income is used for non-
metropolitan areas and area median income is wsaddtropolitan areas.)

Atlas data are credible estimates of the extehtofed access to healthy food in the US
(ERS, 2012b). Use of the 1/2-kmyrids provides consistency in defining geogragineas across
the nation and allows for greater accuracy in esiimg location. However, it is difficult to link
SEDAC grids with other geocoded data, thereford t8®A assigns food desert status to
broader, numbered census tracts meeting low fooglsaand low income criteria.

A food desert, then, is a census tract that is lmethincome and low-access, with low-
access now defined in one of three ways: original @and 10-mile demarcations, new one-half-
and 20-mile demarcations, or vehicle accessibiigveral different combinations of these data
provide Atlas users various ways to examine imprtharacteristics of food deserts. For the
present study, only the original 10-mile threshdtasrural areas were used.

Greene County Characteristics

Using the Food Access Research Atlas criteria,dfstbe three census tracts in Greene
County are considered food deserts (ERS, 20122R0Eigure 7 depicts Greene County, with
its three census tracts labeled 600, 601, and 88XJensus Bureau [Census], 2010). Tracts 600
and 602 are food deserts using distance critehdevract 601, in which the health department
is located, is not (ERS, 2012a, 2012b). Becausdehnition of food deserts is the topic of
debate, using a government-defined method for thesebrt identification was justified. Data
from the present study are representative of fes®d residents and provide a unique

opportunity for comparison among various food dieslassifications.
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Figure 7:Census Tract Reference Map for Greene County alvheb
Phase 1: Objective Food Retail Audit

Data Collection

An environmental audit in all three Greene Courggsts tracts was conducted in order

to locate and enumerate all food retail stores.fdbd retail audit began by mapping the
boundaries of three census tracts. Using methogi@mgilar studies conducted in other rural

areas (Bustillos, Sharkey, Anding, & Mcintosh, 20Di@ése, Weis, Pluto, Smith, & Lawson,

2007), a database of all food outlets was creaye¢ddngulating data from lists for food licenses

from the Greene County Health Department, the belep book and Yellow Pages, and general

internet searches. Each census tract was thendjtouthed in order to verify the location and

operation of the outlets and to identify unlistedlets. Ground truthing involved in-person,
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street canvasing of food retailers, and was acasimgad by systematically driving all national

and state highways and city or town streets/roatsmGreene County. Little is known about
the degree public data within a rural area mayepigsent the food environment (Sharkey &
Horel, 2008), and there is general consensus dbeunherit in combining secondary data with
data gathered by observation to ensure accuraaaepessentation (Glanz, Sallis, Saelens, &
Frank, 2005; Larson & Story, 2009; Larson, Storyi\Né&lson, 2009).

In order to keep an accurate log of retailers)dahtide and longitude for the store
location in the present study was determined bgradheld GPS device and recorded, and the
location was photographed for documentation. Tklpdd the researcher avoid duplicate visits
to a single retailer, allowed for detailed docunaginh of locations with absent or poorly marked
street addresses, and provided data used for gegcéallowing identification, the contents of
the store were briefly examined to verify the preseof food and to assist with store
classification.

Store managers/staff were briefed on the purpo$ieeofisit and were offered a one-page
description of the study. Managers/staff were agkegermission to scan the store and
photograph the storefront. They were ensured Heastan was observational and would not
interfere with the store’s operation. Each foodcitet was then classified according to adapted
North America Industry Classification Systems (N&)odes (Census, 2012c). Stores that
were not entered due to inaccessible hours of tparar because of safety concerns were
classified based on the appearance of the storéhanthture of the foodservice license issued by

the local health department (i.e. restaurant,.etc.)
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The definition of food retailers within accessi#tire varies, though the majority of US
studies use adaptations of the NAICS codes (Ce8i2c), allowing for some replication and
comparison across studies (Galvez, et al., 20014 aSiega-Riz, Kaufman, & Jones, 2004;
Moore & Diez Roux, 2006; Moore et al., 2008; ModahVing, Diez Roux, & Poole, 2002a;
Sharkey, 2009; Sharkey & Horel, 2008). NAICS codefjeved from the US Census Bureau
webpage, are the standard used by federal statiafgencies in classifying business
establishments when collecting, analyzing, andntepmpdata related to the North American
business economy (Census, 2012c). Modification$AICS codes are common throughout
NAICS literature (Bustillos et al., 2009).

This study utilized a classification system basedhe models used by Bustillos et al.
(2009) and Sharkey and Horel (2008) in rural TeXag system includes three broad categories:
traditional food stores such as grocery storessapermarkets, convenience stores, and non-
traditional food stores including dollar storesséd on definitions provided by NAICS (Census,
2012c) and Leibtag (2005) in a USDA publication.

Both traditional and nontraditional retail formatentain a variety of store types;
however, the aforementioned studies did not ina@gcspecialty stores, pharmacies, mass
merchandisers, or restaurants. Given the rangedssproviding food in rural areas (Kersten,
Laraia, Kelly, Adler, & Yen, 2012; Sharkey, 2008pecialty stores were included and
considered traditional outlets, and, due to thétdichvolume and variety of food products
offered, pharmacies were classified as non-tratiioutlets. This study included a fourth
category (mass merchandisers) to encompass maskBandisers, supercenters, and wholesale
clubs. Restaurants were included as the final cayeand subcategorized according to collapsed

NAICS codes (Census, 2012c¢).
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Methodological note about “channel blurring.”

Using the NAICS system, identification of largeogers, especially chain grocers, has
proved fairly straightforward. However, the clagsifion of smaller or independently owned
food stores has presented a challenge (Kerstdn 20&42). Though store contents were not
extensively assessed, from brief observation aestavironments in Greene County, there were
variations in products offered that differ from wimaay be traditionally expected based on
NAICS classification. Hale (2004) has called theseddled the lines among foodservice venues
“channel blurring” (Hale, 2004). For example, therere multiple retail sources of fast food in a
large rural area of Texas, including: restaurasaayenience stores, and supermarkets or grocery
stores (Creel, Sharkey, MciIntosh, Anding, & Hul2808; Neckerman et al., 2014; Sharkey,
Johnson, Dean, & Horel, 2011). The same was trgeveral Greene County convenience
stores.

No studies have attempted to incorporate this pmemon into an NAICS system. In the
present study, some outlets were counted twicee(@as@ convenience store and once as a
restaurant), while others were classified as colevee stores alone. For example, a few
convenience stores housed national fast food clikenSubway. Others offered fresh food,
prepared on-site, including cooked meats like amictenders or pork. These instances varied,
though when channel blurring was observed the relseaclassified the establishment with the
assistance of the type of foodservice license &sliee aforementioned stores were classified as
convenience stores because the bulk of the foocshel$stable canned goods or snack-type

items, as well as limited service/fast food resiats because the store was licensed as such.
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Data Analysis

An Excel database (Version 14.4.1, Microsoft Cogtion, Redmond, WA, 2010) of all
food outlets identified was created. The outletsantben mapped using Google Fusion (Google,
Inc., Mountain View, CA, 2014). Enumerated res@tisverage) were used to create ten retail
food outlet density variables — the number of ezfdihe five retailer categories (traditional,
convenience, non-traditional, mass merchandiseryestaurant) within each tract, presented a)
per square mile, as is common in food access titexraand b) per 1000 residents to account for
differences in population density (Apparicio et 2007; Sharkey, 2009; Sharkey & Horel,
2009). County results and descriptive comparisomsng tracts were generated. These data were
used to address Research Questions 1 and 2 awdlaable for further describing USDA food
deserts, which are identified using proximity measuor traditional food stores alone.

Phase 2: Semi-Structured Interview with WIC Participants

Sample

In order to provide insight into realized food exviments and shopping patterns of WIC
participants, this study included one-on-one, sstmietured interviews. WIC is designed to
provide medical referrals, nutrition education, aodchers for healthful foods to low-income
pregnant or nursing women and to children (FNS22aDIWIC clients have been identified as a
nutritionally vulnerable population, and are thastgularly vulnerable to consequences of
deprivation amplification. Thus, results of thegmet research were limited to households with
constrained resources but with federal assistdrateehcourages purchasing perishable items

such as fresh fruits and vegetables that are goryh of limited availability within a food desert.
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To be eligible for WICapplicants must be pregnant or nursing women, iafan
children below the age of five and must meet a&egstdidency requirement (FNS, 2012a).
Income guidelines require that applicants' grossnme must fall at or below 185% of Federal
Poverty Income Guidelines. Those eligible for othenefit programs like SNAP, Medicaid, or
Temporary Assistance for Needy Families (TANF)paudtically meet the income eligibility
requirement. (However, some WIC participants mayboeligible for SNAP or TANF due to
other enroliment requirements.) WIC applicants nalsb be at "nutritional risk," (e.qg.,
inadequate diet pattern, etc.), as determinedhma#th professional (FNS, 2012a). As of August
2013, WIC was serving nearly nine million Americgomen and children, 141,900 of those in
Alabama (FNS, 2012b). According to WIC nutritiosigh Greene County, 2011 data indicated
average participation was 488 clients (R. Coles@eal communication, October 18, 2012).

In most WIC agencies, participants receive cashesabuchers each month for the
purchase of specific foods designed to supplentemt dliets with specific nutrients (FNS,
2012a). In generalVIC foods include infant formula and infant cerdapy food, iron-fortified
adult cereal, low sugar or whole grain cerealstdrand vegetables and their juices, eggs, milk,
cheese, peanut butter, whole wheat bread and wtiwe grains, dried and canned beans/peas,
and canned fish. Soy-based foods and beveragésasisny milk are also included. WIC clients
use vouchers purchase WIC-approved foods at netadgistered to accept these benefits, called
WIC vendors.

Greene County WIC clients periodically visit theahk department for check-ups or
nutrition education. Though a proxy may bring datko the clinic for an appointment, the
likelihood that adults visiting the health departrhare women is high. The primary food

shopper and food preparer influences dietary inblk¢her household members (Glanz et al.,
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2005), and women remain largely responsible for ektia duties such as the provision of food
(Inglis, Ball, & Crawford, 2008). Women thereforpresent an ideal population for research
investigating food procurement patterns.

Non-pregnant women over the age of 18 who wereoresple for or professed
reasonable knowledge of the household food managgmaéterns such as grocery shopping
were invited to participate in the interview. Pagants must have been residing in a household
in which a member is receiving WIC benefits, ifyiveere not the beneficiaries. Extending
eligibility to household members will allow grandpats or other common proxies often
responsible for grocery shopping in homes with ypomothers to complete the survey or
interview. However, eligibility was limited to onlyne representative per household in order to
avoid sampling the same household more than oracécipant addresses were be obtained and
checked in order to avoid multiple surveys from boesehold and to determine the food desert
status of participants’ residence.

In sum, eligibility criteria for this conveniencamaple included:
Female gender, professed to be non-pregnant

A minimum age of 19 years

Residence within a household receiving WIC benefits

Professed responsibility for (or with reasonablewledge of) household food
management, including grocery shopping

© N O

Sampling Strategies

According to WIC nutritionists, 2011 data indicategerage participation was 488 clients
(R. Cole, personal communication, October 18, 20%8jnple sizes for qualitative studies are
generally much smaller than quantitative samplesiige there is a point of saturation, or a point
of diminishing return, at which collection of newtd does not reveal any new information about
the issue being investigated (Bernard, 2011; Gl&s®gtrauss, 1967). Qualitative samples should

be large enough to ensure an adequate range @piercs has been included, but small enough
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to avoid repetition or superfluity; therefore, gtetive researchers generally use the concept of
saturation as a guide during data collection.

A qualitative study utilizing focus groups with aliresidents in Minnesota and lowa
consisted of 57 participants (Smith & Morton, 2008hile a Nashville, Tennessee study used
in-depth interviews with 20 individuals to assessidents’ perception of the local food
environment (Freedman, 2009). However, there isesewidence that 10-20 knowledgeable
people are enough to elucidate core concepts wathwell-defined population (Bernard, 2011).
A sample of 30-50 people has been recommendedhfoographic or grounded theory studies
(Morse, 1994), while Charmaz (2006) suggests thaid2ticipants is an adequate sample size for
smaller projects.

Demographically, the eligible participants for fh®posed study exhibited some degree
of homogeneity — living within the same county,@lad and receiving WIC benefits and
services from the same health department, etc.ilMitle subsample, the primary concerns were
were to include women of various ages and of varmensus tracts, therefore purposive
sampling was used for interview participants. Qwvelata collection period of six weeks, 30
participants visiting the Health Department wereced for the one-on-one interview.

The Greene County Health Department conducted tli&$fgecific clinic three days
each week (Mondays, Wednesdays, and Fridays) feom®om (R. Cole, personal
communication, October 18, 2012). On these day$sicmnts were recruited after entering the
Health Department and/or after completing theiraupiments. Special attention was paid to
participant addresses in order to obtain an equalber of food desert residents and non-food
desert residents. Information was later double kb@by entering addresses provided by the

participants into the USDA Food Access ResearcasAERS, 2012a).
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Study Personnel

The principal investigator (PI) was responsibledonducting participant interviews,
cognitive review of survey questions (discusseBhase 3), and incentive distribution. A
graduate student from the Department of Healthriseiserved as a research assistant. The
student had basic health and nutrition knowledgd,@ior to entering the field, participated in
an informal, one-time briefing session with the Rie student received a brief overview of the
purpose of the study, study protocol, and discussfestudent researcher responsibilities, which
included: completing consent forms, assisting thieyRaking additional field notes and
assuming responsibility for childcare while studytipants are completing the interview.
During the briefing sessions, the student was piexvithe eligibility criteria, practiced reviewing
consent forms with the PI, discussed with the Bltyipes of data to record in field notes
(Mulhall, 2003), and was briefed provided infornoatiregarding the required reporting of
suspected child abuse/neglect.
Data Collection

Clinic staff performed initial recruitment. Clientgere directed to the research staff, and
they were formally invited to participate in theidy after explaining the study’s purpose and
verifying eligibility. All interviews were conductewithin the Greene County Health
Department building conference room, which providetkegree of privacy, reduced distraction,
and avoided disrupting clinic operations. Interviemere administered orally in a semi-
structured format using the interview guide foundbelow. The interview was conducted either
while the participant was waiting for their appoi@nt or following their appointment at the
clinic. Eligible participants that were at the atinvithout an appointment (e.g., accompanying

friends or family members) were also invited totjggvate while waiting.
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Semi-structured Interview Schedule

1. Participant pseudonym:

2. Food desert residence: Yes No

Begin the recording, if applicable
1. Demographics
a. How old are you?

b. How would you identify your race/ethnicity? (Offiéere following choices: Native
American/Alaska Native, Asian, Black or African Anean, Hispanic, Native
Hawaiian/other Pacific Islander, White, Other)

c. Are you married? (Offer these other choices: widibvekvorced, separated, never
married, living with partner, other)

d. Counting yourself, what is the total number of dedpat live in your household more
than three months out of the year?

e. How many of those are children 18 years or under?
f.  What is the highest level of education you recetvgffer the following choices: less
than 9" grade, high school graduate/GED/equivalent, sooHege/Associate’s degree,

college graduate or above)

g. Are you currently working outside the home? (Otfe following choices: employed full
time, employed part time, currently unemployedgeoth

h. Do you or anyone living in your household have aditbon that makes shopping for
food difficult? (Offer examples including: a phyaior mental disability, special diets,
etc.

i. How long have you been living at your current addfe

J. How long have you been receiving WIC?

k. Are you or any member of your household currensiyg the following programs?
(Place an X in the appropriate box based on thmoretent’'s answers).

Yes No Don’t know

Supplemental Nutrition Assistance Program
(SNAP or Food Stamps)

Head Start Program

Free or reduced-cost school meals

Emergency Food Assistance Program (TEFAP)
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2. (Free list) “Think about all the places in youigi#gorhood that you can get food. List all of
the places where you usually get food for your farh{Iinterviewer will record all
a. Record all places in the order participant lisenth

b. Probe for specific store names and locations.

c. Probe: From which of these places do you get thieddifood for your
household?

d. Probe: Which of these are the most frequently ssedces of food for your
household? Where do you go the most?

3. (Free list) From the outlet(s) identified as mastd/most important, “What are the kinds of
foods that you get at ?”
a. Probe for specifics (foods, types, packages, esing food groups (fruits,
vegetables, grains, protein foods, dairy, fats).

4. (Open-ended) “Describe a normal trip to and from [insert the outlet(s) identified as
most used/most important] where you get most ofdbd for your household. Think about
all that you do from start to finish.”

a. Probe for details including: preparation (shopgdists, orders, coupons, price
comparison, childcare, etc.) point of origin, wloz@mpanies you, place(s)
visited/other tasks accomplished, route, lengttinog, distance of travel,
transportation methods, method(s) of payment.

b. If most frequently used outlet is different fronetimost important outlet, repeat
the question for most frequently used outlet.
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The research assistant entertained children windgarticipant completed the interview.
Reasonable entertainment (e.g., coloring actiyitiess offered for children accompanying the
participant if a research assistant was not pre&aah participant was asked all questions on the
interview schedule, but was allowed to refuse @@ gkiestions, should the questions have
incited discomfort. Participants received $10 dashheir participation in the interview.

With participant permission, the exchange was denisd using a digital voice
recorder. Should participants have refused recgrdiate taking was offered as an alternative.
Notes were recorded by the principal investiga®dy &nd content was verified by the participant
in a debriefing session following the interviewdabriefing period followed each interaction
with participants in order answer questions anastess potential concerns triggered by the
research project.

The Pl and/or research assistant present tookritiels during each interview, whether
or not the exchange is digitally documented, asdudised observations following interviews.
The PI also wrote memos about observations anchpatéhemes throughout the data collection
and analysis processes. Additional field notesraathos served to document information that
may not have been gleaned from a digital or harttemrrecording of the exchange (e.g.,
relevant participant characteristics, environmeimigrferences, etc.).

Semi-Structured Interview Schedule.

Items in the interview schedule were designed sessall locations from which
participants receive food and will ask participamtsiescribe usual food procurement travel
patterns. In order to assess these sources of doquaklitative technique called free listing was
used. Free lists require participants to list asynems as they can think of in a particular

domain (Bernard, 2011). Free listing is a usefgt fstep in all research involving the definition
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of new domains, and participants have little difftg with this technique (Bernard, 2011).
However, this method requires that researcherfaardiar with the culture and language of the
respondents. Assessing the food environment ofr@@r€munty prior to interviews with
respondents assisted familiarity.

In this project, participants were asked to lisbékhe places from which they usually
obtained food. In addition to audio recording papints’ responses, the researcher recorded,
with paper and pencil, all food sources. Probing wsed to aid participant recall and to clarify
outlet identification and location. From the fifgte list of food sources, participants were asked
to identify the food source(s) from which they gabst of the food for their household (termed
bulk stores), as well as the source(s) they vigitednost frequently, if different (termed most
often stores). The researcher recorded relativpi&ecy of using each source identified, and a
second free list was used to ask what types of &wedacquired from each of the sources
identified as the most used.

It has been reported that persons in low-incomasaneth low access to traditional food
stores are more likely to shop outside their nedghbods, to visit stores from work, and to
group shopping trips with other activities (tripaching) (Drenowski, Aggarwal, Hurvitz,
Monslvais, & Moudon, 012; Ver Ploeg et al., 200R)erefore, an open-ended question was
included in which the participant was asked to dbedood procurement patterns to their most
important and most often used food source(s) tmelbr description of transportation, route,
trip chaining, time spent, etc. Providing an opedesl question in which participants could
elaborate provided meaningful insight into factaffecting residents’ realized food access. Data

gathered in Phase 2 was used to address Reseagstidsa 3 and 4.
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Data Analysis
Interview Question 1: Sociodemographic Information

Sociodemographic information obtained from thet figgestion on the interview schedule
was entered into Excel (Version 14.4.1, Microsaftfidration, Redmond, WA, 2010) and
imported into IBM SPSS Statistics (Version 22.0BM Corporation, Armonk, NY, 2013), used
to describe and compare sample characteristiessadents of food desert tracts (FDTs) (Tracts
600 and 602) and non-food desert tract (NFDT) (ff6@4) using independent samples t-
tests/median tests and Fisher’'s Exact Tests.

For statistical comparisons, sociodemographic ctanatics with multiple categories
were collapsed to create dichotomous variables afiected marital status (never married,
divorced, separated, and widowed versus marridiging with partner); education (less than
high school versus high school/equivalent and higlaad employment status (unemployed
versus employed part-time or fulltime). Particigawere asked if they were receiving any of the
following programs: SNAP, Head Start, free or resti+tcost school meals, or Temporary
Assistance for Needy Families (TANF). Most partanips seemed confused by the TANF title,
and only two (6.7%) said had used this program. dategory was therefore changed in the
dataset to represent any mention of any types efgency food, thereby including the two
participants that received TANF, as well as thr@@iteonal participants that mentioned sources
of emergency food in their free lists.

Interview Questions 2-4: Food Procurement Patterns

Participants’ answers were transcribed verbatim Microsoft Word (Version 14.4.1,

Microsoft Corporation, Redmond, WA, 2010) usingylack functions Sound Organizer

(Version 1.2.0, Sony Corporation, 2011). Transstipeldnotes, and memos were then imported
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into MaxQDA (Version 11, VERBI GmbH, Berlin, Germgr2014) for coding and further
analysis. The researcher used field notes recatdedg and following the interview to assist
with interpretation. Resulting data was used taeskiResearch Questions 3 and 4.

Question 2: Stores Used

Answers to free lists were cleaned, meaning resggonaming the same places though
phrased differently were combined. Targeted, selecoding was used to identify, classify, and
enumerate all food retail outlets and outlet cfassions. All food retail outlets were classified
using the adapted NAICS system described in Phaseve. Additionally, distance between
participants’ homes and their primary stores wae ablculated using Google Earth (Version
7.1.1.1888, Google, Inc., Mountain View, CA, 201Bje frequency with which participants
named each outlet was recorded and added to thed Bdersion 14.4.1, Microsoft Corporation,
Redmond, WA, 2010) food retailer database creatéthase 1, as was the number of times each
outlet was named a bulk store and a most oftee.séatditionally, information about
proportions of participants using various storee/p any location and in Greene County alone
were calculated, and shopping frequency can besadeResults for residents of FDTs and the
NFDT were analyzed using t-tests/median tests @sltteFs Exact Tests.

Question 3: Foods Purchased.

Answers to free lists were cleaned, meaning resgsoreferincing the same foods though
phrased differently were combined. Targeted, selecoding was used to identify, classify, and
enumerate all food retail outlets, outlet clasatiiens, and foods listed in Questions 2 and 3.
Foods listed were categorized by food group anithéunrcategorized by processing method using
MaxQDA (Version 11, VERBI GmbH, Berlin, Germany,120) and Microsoft Excel (Version

14.4.1, Microsoft Corporation, Redmond, WA, 20I1)od-specific data from this section were

146



compared with data from the survey in order to ss#ae expansion of food groups as described
above and to validate the responses of surveywevse This process is further discussed in the
Survey Review section below

Question 4: Food Procurement Patterns from Participnts’ Most Used Food

Source(s).

Transcripts of this open-ended question were codety an iterative process in which
coding scheme was analyzed at 20% intervals (Char2@®6). Codes became condensed and
further refined as this process continued. (A cod&bwith initial and final codes was created
and is included in Appendix D.) Using directed @ntanalysis, the final codes provided an
theoretical understanding of participants’ foodqui@ment patterns. Any differences between
residents living in food deserts, and residenthefcontrol area were highlighted.

Survey Review

Because surveys have been successfully used toa¢edbod access patterns [e.g. the
1996 National Food Stamp Program Survey (Ohls, avibreno, Zambrowski, & Cohen,
1999)], a paper and pencil survey was develop@ssess food retail access patterns and
associated personal and household characteristessurvey included items designed to address
several SCT constructs as related to food accesse Salid and reliable measures were
included (Clifford, Anderson, Auld, & Champ, 20Q&rson, Perry, Story, & Neumark-Stzainer,
2006; Ohls et al., 1999; United States DepartméAgoiculture Economic Research Service
[ERS], 2014), and some tools were adapted for @seter for Disease Control and Prevention

National Center for Health Statistics [CDC], 202013).
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The instrument included 53 questions divided inte Eections:

1. Food shopping patterns (Ohls et al., 1999)

2. Food availability in the home (CDC, 2011, 2013)

3. Cooking self-efficacy, barriers and motivators tmking, resource and skill

adequacy, and nutrition knowledge (Clifford et 2D05; Larson et al., 2006)

4. Household food security status (ERS, 2014)

5. Demographics (CDC, 2011, 2013).
Cognitive Testing

Only the food security questions (Section 4) haserbvalidated with low-income
populations and racial/ethnic minorities (Bickehm, Price, Hamilton, & Cook, 2000),
therefore several participants were asked if thegevalso willing to review questions from this
paper and pencil survey immediately following coetign of the questions on the interview
schedule. Using a cognitive interview techniquédechVverbal probing (Willis, 2004) the
researcher probed further into the basis for ppégit responses, asking questions such as:
“What does this question mean to you?”, “Can yqeee this question in your own words?”,
“Was that easy or hard to answer?” This procedsb&ilised to evaluate question clarity, gain
respondent feedback on question content, and eedhgistics of future survey administration.
This testing was documented using field notes mEmbthroughout the survey evaluation
process.

Survey Description

Section 1: Food procurement patterns.

Questions for this section were drawn from the 1886onal Food Stamp Participant
Survey (Ohls et al., 1999), designed to assessgbopping and store access of Food Stamp
recipients and eligible non-recipients. Questioesergrouped into one of four categories: stores

used, travel information, changes wanted in the fvironment, and careful shopping

activities (e.g., using coupons).
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Using nine multiple choice and open-ended questipaticipants were asked to identify
shopping frequency, identify and enumerate prinséoyes, and were asked whether they did
most of their food shopping within or outside thegighborhood. With five questions,
participants identified their primary transportatimethod to their primary store, estimated the
distance (in miles) of this store from their horaed estimated round trip travel time and travel
cost to the store. Participants then answered tvestipns about their satisfaction with the food
shopping situation in their neighborhood, and cHos® a list of changes they wanted to see in
their food environment. Finally, the frequency admey-saving shopping activities was assessed
using a four-point, Likert-type scale. Responseseweded from 0 (“Never”) — 3 (“Pretty much
every time | shop”). By summing responses for tlRecareful shopping items, a score was
created (range 0-18).

Section 2: Food availability within the household.

A thorough investigation of food procurement patseincludes not only an assessment of
how and where residents shop for food, but alsshat residents are purchasing. There are
limited tools available for measuring food purchgsbehaviors, and while there is no agreed
upon gold standard, the three primary types of oneasanclude home food inventories, purchase
record or receipt analyses, and Universal Prodode(Gbar code) scanning (French, Shimotsu,
Wall, & Gerlach, 2008). Other studies have usedifporchasing diaries completed by
participants (Arcia, Crouch, & Kulka, 1990). Theseasures are comprehensive in nature but
are beyond the scope of this project.

Since 2007-2008, the Consumer Behavior sectionatibNal Health and Nutrition
Examination Survey (NHANES) includes diet-relatesisumer behavior questions, some

specifically related to availability of certain &g of food within the home (CDC, 2011, 2013).
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An adaptation of the Flexible Consumer Behaviowv8uyiModule, a measure of the usual
availability of several types of food within therhe, was included in the survey.

TheDietary Guidelines for Americans, 20l0SDA Center for Policy and Promotion
[CNPP], 2012) recommend consuming nutrient-densdg@nd beverages such as fruits,
vegetables, whole grains, low-fat or fat-free dgirgducts, and lean protein such as seafood,
meats and poultry, beans and peas, and nuts adsl €&&PP, 2012), and WIC food plans allow
participants the chance to purchase many of thes#sf(FNS, 2012a). Most commonly assessed
food groups in access literature are fresh prodinggs and vegetables), but canned and frozen
produce is a nutritionally acceptable alternativei(ts and Veggies More Matters, 2012) and is
often found in smaller, nontraditional stores commmong rural areas (Bustillos et al., 2009).
[However, canned, frozen, and dried fruits and tedgles are not WIC approved foods, meaning
WIC participants cannot use their benefits to pasehthese foods (Alabama Department of
Public Health [ADPH], 2013a).]

Ver Ploeg et al. (2009) suggest that measuringwadability of nutritious food must
encompass a broad array of foods and food soutwrefore the NHANES question was
expanded to include six food groups identifieietary Guidelines for Americans, 2Q1f@uits,
vegetables, protein foods, dairy products, andhgrédunited States Department of Agriculture
[USDA], n.d.; CNPP, 2012). (See Table 9.) Spe@afamples within each food group were
added to account for Alabama WIC-approved foodsRAD2013a): fresh fruits and vegetables
and their juices, dairy products, eggs, and whodéng and cereals. Although not all are covered
by WIC, various packaging types of fruits, vege¢ablnd protein foods were also included in
order to accurately capture buying patterns. Rethfrom the NHANES survey were sugar-

sweetened beverages and salty snacks, while at'swaeks” category was added to account for
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candy and baked goods. All questions were phrastteimanner of the NHANES measure

(CDC, 2011, 2013), i.e., asking participants tdadate the frequency of each food’s usual

availability within the home on a five-componenéalecfrom always-never. Availability scores

for each food group and food type were createduidher analyses, with always scored as 4 and

never scored as 0.

Table 9: Household Survey Food Groups

Food Group Type Alabama WIC Approved
Protein Foods Fresh meat, fish, or poultry | No
(MFP)
Frozen MFP No
Canned MFP Canned tuna and salmon only
Dried peas and beans Yes
Eggs Large only
Peanut butter Yes
Vegetables Fresh Veg Yes
Frozen Veg No
Canned Veg No
Fruit Fresh Fruit Yes
Frozen Fruit No
Canned Fruit No
100% Juices Yes
Grains Whole wheat or whole grain | Yes
bread
Brown rice Yes
Whole wheat pasta No
Ready-to-eat cereal Yes
Cooked cereal Yes
Dairy Milk (skim, low-, reduced-fat)] Yes
Yogurt (Low-fat, fat-free) Yes
Cheese (Low-fat) Yes
Other Salty snacks No
Sweet snacks No
Sugar-sweetened beverages No
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Comparison with interview data.

In each interview, participants were asked toftiets they typically purchased from the
store(s) they identified as being most importantnfi@eting their household food needs.
Responses to the interview question were cleanednimg responses about that were phrased
differently but referenced the same food were comthi Foods were then classified into food
groups included in the paper and pencil surveyguslaxQDA (Version 11, VERBI GmbH,
Berlin, Germany, 2014) and Microsoft Excel (Versith4.1, Microsoft Corporation, Redmond,
WA, 2010). Survey data from the two section reviesngere then compared with data collected
in their interviews. If participants 1) mentiondgktfood group in their interview list and 2)
indicated on the survey that they had the food g@vailable in their home “always” or “most
of the time,” the data were considered alignedamscstent. (“Sometimes,” “rarely,” and “never”
survey answers were considered not usually preséné home, thus not usually purchased.)

Section 3: Resource Adequacy, Cooking Self-EfficacBarriers and Motivators for

Cooking, and Nutrition Knowledge

Personal and household factors including knowlesdgeperception of the nutritional
content of food can influence food choice (Smitiv&rton, 2009), and the demand for healthful
foods like fruits and vegetables can be drivenitmgtcosts associated with their preparation,
lack of knowledge about their nutritional conteartd lacking familiarity with the foods, thus
unfamiliarity with their taste, preparation techumgs, etc. (Ver Ploeg et al., 2009). Additionally,
cooking skills affect several aspects of food bébtrancluding home meal preparation and food
management, food purchasing, and dietary intake{&ie 2010). Cooking competence not only

equips the consumer with the ability to preparelmdmrt also allows the consumer to be able to
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make several types of meals from one food prodhuag broadening food selection and
potentially decreasing food costs.

This section, therefore, included four measuresesasisg participants’ resource adequacy,
cooking self-efficacy, barriers and motivators ¢mking, and nutrition knowledge. Resource
adequacy was assessed with a five-item measum@tipants’ perceived adequacy of their
skills and resources for food preparation (coolgkifls, money to buy food, appliances for food
preparation, local food selection, and time to pregood) using a four-point Likert-type scale
from “very inadequate” to “very adequate” (Cronbaalr.62) (Larson et al., 2006). Each item
was assigned a numerical score from 1 (very inaateQju- 4 (very adequate), and answers were
summed to create a resource adequacy score wethtmdtranges of 5-20. Larson et al. (2006)
categorized scores from 5-10 as inadequate andsstrmm 11-20 as adequate; however, scores
from this section will be maintained as continusasre variables to allow for consistency with
other measures in the section.

This section also included a cooking self-efficacgle, a measure of cooking barriers
and motivators, and a nutrition knowledge measaltésom Clifford et al.’s 2009 investigation
of cooking skill development with college studeritke four-item cooking self-efficacy scale
included a five-point Likert-type scale from “ndtall confident” to “extremely confident.” Each
item was scored from 1 (not at all confident) -e&t(emely confident) and summed to create a
cooking self-efficacy score ranging from 4-20.

A six-item cooking barriers and motivators scalkegisrespondents to express the degree
to which they agree with statements about the tanggyment, expense, ease and difficulty of
cooking (Clifford et al., 2009). Items were scoflied 5, with higher scores indicating positive

views of cooking, comfort in the kitchen, or coogiskill. (For example, “Strongly agree”
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answers to “Cooking is hard” were scored as a troffgly agree” answers to the other three
items, e.g. “l enjoy cooking,” were scored as a&)nming scores generated a
barriers/motivators score from 6-30.

Lastly, a four-item nutrition knowledge measuredubenDietary Guidelines for
Americans, 2000CNPP, 2012b) fruit and vegetable recommendatiassincluded. (Questions
based on the 2000 recommendations are still afydices recommendations correspond with the
most recenDietary Guidelines for Americar)sParticipants were asked to choose the correct
answer for each of the four questions, and thegméage of correct answers was used as a
nutrition knowledge score.

Content validity of Clifford et al. (2009) scalessvestablished by an expert panel of
nutrition researchers. Knowledge questions hacetaions/percentage agreements above
0.70/70%, and the self-efficacy and barriers qoasthad correlations/percentage agreements
above 0.50/50%, with most above 0.60/60%. Cronlsaciwas used to determine reliability of
all questions, and items with inter-item correlatla 70 were grouped to create the individual
scales.

Section 4: Household Food Security Supplement.

While food deserts may not be the source of fosdaurity, they frame conditions under
which disadvantaged communities and households expeind greater resources to obtain food
(Morton, Bitto, Oakland, & Sand, 2005). Low-incometal households with children are at
increased risk for food insecurity (Coleman-Jerstead., 2012) and may be affected by spatial
distribution of the food supply, therefore it mag important to assess food security when

investigating food shopping patterns of such hoakkshin food deserts.
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Extensive testing has established the stabilitigl#ity, and validity of the USDA Food
Security Supplement (FSS) across several yearsy papulation groups, and household types
(Hamilton et al., 1997). Within the FSS is the Helusld Food Security Survey Module
(HFSSM), often called the core module, which igta 10 questions for households with no
children and 18 questions for households with caiidBickel et al., 2000) with which national
prevalence of food security and food insecurityesgmated. The HFFSM includes questions
assessing anxiety about the insufficiency of theskebold food budget, the experience of
running out of food, report of inadequate quantityjuality of food eaten by household
members, adjustments to food use, and frequencg@mskequences of reduced food intake by
members of the household (Bickel et al., 2000; &feti Research Council, 2006). Questions
may be framed to represent the last 30 days da#td.2 months.

A household’s food security status is determineskdaon the number of affirmative
responses to the core module questions, in othetsythe number of food-insecure conditions
reported (Bickel et al., 2000). [In order to elimia answers based on voluntary dieting, fasting,
etc., the language used specifies the cause afifdteesponses as inadequate resources to
obtain food (Bickel et al, 2000).] Answers can benbined into a numeric measure that allows
for classification of households along a scale ir@nérom zero (no reported conditions of food
insecurity) to 18 (the most extreme level of fonddcurity for households with children). For
practical purposes, USDA created categories of gmmdirity ranging from high food security to
very low food security, with each category repréisgna range of severity on the numerical
scale (ERS, 2012c). The continuum is divided ih®four ranges: high food security, marginal

food security, low food security, and very low fosecurity. For reporting purposes, USDA
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describes households with high or marginal foodisgcas food secure and those with low or
very low food security as food insecure.

The survey included the 18-question, 12-month HFS&Mouseholds with children,
retrieved from the USDA website (ERS, 2014). Thgppae of the survey was to assess usual
food in the home and general food access pattéraefore the 12-month measure, as opposed
to the 30-day measure, was used in order to preutfeciently robust data. Additionally, the
30-day measure cannot to be used to differenteti@den households with high food security
and households with marginal food security and bwg reflection of seasonal variances (Nord
& Prell, 2007; Tarasuk & Beaton, 1999). Househalas be classified according to the
categories bulleted below.

e High food security (0 affirmative responsesilouseholds had no problems, or anxiety
about, consistently accessing adequate food.

e Marginal food security (1-2 affirmative responsegjouseholds had problems at times,
or anxiety about, accessing adequate food, bujuhéty, variety, and quantity of their
food intake were not substantially reduced.

e Low food security (3-7 affirmative responses) — Bielwolds reduced the quality, variety,
and desirability of their diets, but the quantifyfaod intake and normal eating patterns
were not substantially disrupted.

e Very low food security (8-18 affirmative responses)t times during the year, eating

patterns of one or more household members werepdest and food intake reduced
because the household lacked money and other cesofar food (ERS, 2012c).

The FSS includes more than 70 questions aboutdgpednditures, use of federal and
community food programs, food sufficiency and feedurity, and coping strategies (Bickel et
al., 2000; ERS, 2014). Section lll, Food Programi€ipation, was used as a template for one
guestion in which participants were asked to idgntith a yes or no response whether or not
they (or any member of their household) have reszkefeod/benefits from four other federal
food assistance programs or outlets: SNAP, Head, &&tional school meals programs, and

emergency food assistance. Affirmative answersbeacoded as a 1, and negative answers as a
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0. Data can be summed to create a Food Program soan 0-4 (0 being no program use
besides WIC and 4 being use of the four programs).

Section 5: Demographics.

Demographic items collected by NHANES (CDC, 201013 served as a template for
this section, and specific questions about pergomasehold characteristics that may act as
facilitators or barriers to food procurement werearporated (Glanz, 2009; Glanz, et al., 2005;
Sharkey & Horel, 2009; Turrell, Blakely, Patters&Qldenburg, 2004). Items included: age;
race/ethnicity; marital/partnership status; numbges, and gender of all household members;
education completed; employment status; disalstiyus and dietary restrictions of any
household members; length of time at current resieleand length of time receiving WIC
benefits. (Federal food assistance program paaticip, discussed in Section 4, can be used as a
proxy for income. To receive WIC benefits, partanps must meet low-income eligibility
requirements; therefore some degree of homogemeigported income is expected.)

Limited food access research has investigatediipadt of disabilities and dietary
restrictions on food shopping, though there is ena that both can significantly alter shopping
trips or food purchased (Glanz, 2009; Glanz, e805; Sallis, 1986; Sharkey & Horel, 2009;
Whelan, Wrigley, Warm, & Cannings, 2002) With twoegtions, participants were asked if they
or anyone in their household have mental or phi/sisabilities that impact the food shopping
or any dietary restrictions that impact food shagpFinally, type of residence, length of time at
participants’ current residence, and length of treeeiving WIC benefits were included.
(Participants’ addresses were collected as waltdier to verify the food desert status of their
residence.) Though previously unexamined in thel fdesert literature, these variables may

impact residents’ realized food environments.
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Summary of Analyses, by Research Question

Research Question 1: Does food retail density (thmumber of each type of outlet per square
mile) in Greene County census tracts vary based doSDA food desert classification?

Dependent variablegzood retail density (5 rates for each area)
Independent variable€ensus tract, USDA food desert classification

Food retail area density was presented for the HDiiects 600 and 602) and the NFDT
(Tract 601), producing five variables for eachlwd geographic areas (Apparicio et al., 2007,
Sharkey, 2009; Sharkey & Horel, 2009). Variablesengescriptively compared by study area,
providing unique insight into neighborhood variabetween food deserts and non-food deserts
beyond the presence of traditional food retailers.
Research Question 2: Does food retail density (thmumber of each type of outlet per 100

square miles) in Greene County census tracts varyased on USDA food desert
classification?

Dependent variablegrood retail density (5 rates for each area)
Independent variable€ensus tract, USDA food desert classification

Food retail per capita density was presented ®HDTs and the NFDT, producing five
additional variables for each of the geographiasai@pparicio et al., 2007; Sharkey, 2009;
Sharkey & Horel, 2009), which controlled for poida density and allowed alternate

descriptive comparisons among areas to be made.
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Research Question 3: What are the household food pcurement patterns of Greene
County WIC participants?

This question was addressed descriptively using flam one-on-one interviews, which
included free listing sources of food, the bulk amalst often used outlets, shopping frequency at
these outlets, use of nonretail food sources, @et-@nded answers about preparation for,
structuring of, and experiences from food shoppiifs.

Research Question 4: Do household food procuremepétterns of Greene County WIC
participants differ based on whether or not particpants live in a food desert?

Using the data described for Research Questiony3diéferences in food procurement
patterns between residents living the FDTs and\fRB®T were highlighted. Specifically,
demographic information, bulk and most often stgpes, locations, shopping frequencies, and
distances traveled were compared based on aresaidénce using t-tests/median tests and
Fisher's Exact Tests in IBM SPSS Statistics (Ver«8.0.0, IBM Corporation, Armonk, NY,
2013). Other data (e.qg., transportation methodijadre, shopping strategies) were compared
descriptively.

Data Management, Ethics, and Responsibility

The present study was approved by The Universidalbama Institutional Review
Board and the Alabama Department of Public Hea#ti®v Board. There were adequate
provisions for maintaining the privacy of partiaps. The proposed research includes no use of
individually identifiable, protected health or penal information; therefore the project does not
violate local, state, or federal regulations faaarch, including HIPPA, FERPA, or PPRA
legislation.

Participant’s addresses were collected within inésv, but were not included on the
voice recording. The addresses were kept separtatdig interview log and used for three

purposes: 1) to ensure multiple members of the dausehold are not interviewed, 2) for use
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within the USDA Food Access Research Atlas to deitee whether or not participants live in a
food desert (ERS, 2012a, 2012b), and 3) to caleuled distance from participants’ homes to
their most often used food stofiehe log was kept with the PI at all times. The \wap destroyed
following data collection, and addresses were ntgred into the dataset used for analyses. The
USDA Food Access Research Atlas is an open-acoekavailable online (ERS, 2012b). The
tool does not keep a record of searches complEtechdded protection, the researcher cleared
all browser data following searching for participemddresses.

All participants were assigned pseudonyms by cimgosames randomly from a list of
popular baby names (US Social Security Administrgt013). Participants were identified by
this pseudonym within all study documentation anthe presentation of results. All data
produced as a result of this project was kept lenriia locked office on The University of
Alabama campus. This includes, but is not limitedconsent forms, field notes, interview
schedules, and interview transcripts. All electcanformation, including digital recordings, was
be stored on a password protected, limited acaespuater. The researcher performed all data
entry, cleaning, and analyses, thereby limitinggbtential for breaches in confidentiality.

Ethical issues of representation arose when priegginformation uncovered in
interviews (Marshall & Rossman, 2011). The researttanscribed interviews verbatim,
meaning incomplete sentences and incorrect grammsincluded. While it can be argued this
is a disservice to participants, ‘cleaning up’ sgpemay involve sacrificing data that could assist
in more accurately translating participant viewpeimhe presentation of results from qualitative
analyses is prefaced with the acknowledgement i@l misinterpretations due to cultural

differences, recognizing that results are trarmtatiof participant views and behaviors.
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Examining the problem of food deserts with commyumembers demands reciprocity be
considered. The incentives provided may enhandeipants’ momentary purchasing power,
and money spent may directly support the area’d &upply. The researcher has received
funding from the University of Alabama Graduate &Gaha $600 Research and Travel grant.
Half of the grant ($300) was used for incentiveatiBipants received $10 cash for their time.
Participants received the incentive at the coneclusif the interview and survey review period.
Incentives were provided if participants compleaddll interview only; however, incentives
were provided regardless of whether or not paditip are willing and able to review survey
guestions. Remaining funds were used to purchggaiss, such as a voice recorder, and

supplement research assistants’ out-of-pocket ltasts.
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Office for Research

Institutional Review Board for the
Protection of Human Subjects
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March 18, 2013

Alisha Gaines

College of Human Environmental Sciences
The University of Alabama

Box 870311

Re: IRB # 13-OR-091, “Potential and Realized Food Environments: An
Application of The Social Cognitive Theory in Alabama Food Deserts”

Dear Ms. Gaines:

The University of Alabama Institutional Review Board has granted
approval for your proposed research.

Your application has been given expedited approval according to 45 CFR
part 46. Approval has been given under expedited review category 7 as
outlined below:

(7) Research on individual or group characteristics or behavior
(including, but not limited 1o, research on perception, cognition,
motivation, identity, language, communication, cultural beliefs or
practices, and social behavior) or research employing survey, interview,
oral history, focus group, program evaluation, human factors evaluation,
or quality assurance methodologies.

Your application will expire on March 17, 2014. If the study continues
beyond that date, you must complete the IRB Renewal Application. If you
modify the application, please complete the Modification of an Approved
Protocol form. Changes in this study cannot be initiated without IRB
approval, except when necessary to eliminate apparent immediate hazards
to participants. When the study closes, please complete the Request for
Study Closure form.

Should you need to submit any further correspondence regarding this
application, please include the assigned IRB application number.

Good luck with your research.

Sincerely,
oo L

358 Rose Administration Building
Box 870127

Tuscaloosa, Alabama 35487-0127
(205) 348-8461

FaX (205) 348-7189

TOLL FREE (877) 820-3066

Directy & Reseafch Compliance Officer
Office for Researc iance

The University of Alabama
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February 6, 2014

Alisha Gaines

Department of Health Science

College of Human Environmental Sciences
The University of Alabama

Re: IRB # 13-OR-091-R1 (Data Analysis Only) “Potential and Realized
Food Environments: An Application of the Social Cognitive Theory in
Alabama Food Deserts”

Dear Ms. Gaines:

The University of Alabama Institutional Review Board has granted
approval for your renewal application.

Your renewal application has been given expedited approval according to
45 CFR part 46. Approval has been given under expedited review
category 7 as outlined below:

(7) Research on individual or group characteristics or behavior
(including, but not limited to, research on perception, cognition,
motivation, identity, language, communication, cultural beliefs or
practices, and social behavior) or research employing survey, interview,
oral history, focus group, program evaluation, human factors evaluation,
or quality assurance methodologies.

Your application will expire on February 5, 2015. If your research will
continue beyond this date, complete the relevant portions of the IRB
Renewal Application. If you wish to modify the application, complete the
Modification of an Approved Protocol Form. Changes in this study
cannot be initiated without IRB approval, except when necessary to
eliminate apparent immediate hazards to participants. When the study
closes, complete the appropriate portions of the IRB Study Closure Form.

Should you need to submit any further correspondence regarding this
proposal, please include the above application number.

Good luck with your research.

Sincerely,
= ; ey
e
DirectoA& Research Corplignce Officer
Office for Research Compliapce ;
The University of Alabai
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Codebook Iteration 1 (20% of participants)

Codebook 1
Set Code Subcode Applied Meaning/Example
Food Source Traditional Grocery Stores that carry a full liflegooceries
Specialty Stores that carry a specific food catggar items such as
organic, ethnic/international, or health-focuseod®
Convenience - Small stores retailing a limited liggoods that generally
includes milk, bread, soda, and snacks
Nontraditional Dollar Limited assortment storeshnat variety of general
merchandise, including some food products, at ldoep
Pharmacy Stores that retail prescription or nosgription drugs and
medicines, and, increasingly, food products
Mass merchandiser Mass Primarily sell household items, electronic goods] apparel,

merchandiser

but also offer packaged foods

Wholesale club

Membership retail/wholesale hybwiitk a limited variety of
products in a warehouse-type environment with bulk
packaging

Supercenter

Combinations of large food-drug staresmass
merchandisers. Offer a wide variety of food andfood
merchandise.

Restaurant

Full service

Patrons order and pay edtiang. Servers are generally
present. Includes cafeterias and buffets.

Limited service

Patrons select items and pay leedating. Meals may be
consumed on premises, taken out, or delivered.

Store code

Unique code assigned to each stanelér to gauge
frequency of use.

Non-retail

Sources of non-retail food includadarticipant free lists.

Bulk store

Food retailer(s) from which participgpurchased the bulk ¢
their household food

Most often store

Food retailer(s) participantted the most number of time
each month

)
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Codebook 1

Set Code Subcode Applied Meaning/Example
Bulk Foods Purchased  Meat, fish, poultry Fresh meat, fishiFresh pork ribs, ground beef
poultry (MFP)
Frozen MFP Frozen chicken tenderloins
Canned MFP Canned tuna, salmon
Grains Bread Fresh bread, typically loaf
Pasta Any pasta, typically wheat, various packgagin
Rice Any rice
Ceral Kix, Cheerios
Dairy Milk Any fluid milk
Yogurt Any yogurt
Cheese Any cheese
Vegetables Fresh Turnip greens, broccoli, cabbage
Frozen Frozen broccoli
Canned Canned green beans, corn
Fruit Fresh Fresh bananas, cantaloupe, apples
Frozen Frozen strawberries
Canned Canned pears, peaches, or fruit cocktail
Eggs - Whole eggs
Fats - Butter, margarine, oil
Dry baking/seasoning - Salt, pepper, “seasonings”
Condiments - Ketchup, barbeque sauce, salad dgessin
Snacks and desserts - Chips, cookies, ice cream
Beverages - Water, juice, soda

Miscellaneous

Foods mentioned not part of categalescribed above

Most Often Foods
Purchased

See coding scheme in “Bulk Foods

Purchased”

Categorization of all food types in free lists fr@articipants’
most often stores
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Codebook 1

[®N

Set Code Subcode Applied Meaning/Example
Careful Shopping Pre-store - Strategies used by participants betoopping
Strategies
In-store - Strategies used by participants whitgpging
Shopping Structure Shopping frequency - Frequency participants shoppdaeir bulk and most often
stores
Childcare - Childcare solutions to avoid takingldtgn food shopping
Point of origin - The place from where participanssially began their food
shopping
Other structure - Structure-based preferencesaaf $opping
Time In-store - Time spent shopping
Travel - Time spent in transit to preferred stores
Travel Mode of transportation - Means by which particigaypically reached preferred foo
stores
Cost - Monetary costs of transportation when fdoapping
Distance Most often Distance from participants’maif origin to most often
stores
Bulk Distance from participants’ point of origio bulk stores

Area store problems

Area store problems

Negative qualities of Gre@oanty stores named
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Codebook Iteration (40% of participants)

Codebook 2
Set Code Subcode Applied Meaning/Example
Food Source Traditional Grocery Stores that carry a full liflegooceries
Specialty Stores that carry a specific food catggar items such as
organic, ethnic/international, or health-focuseod®
Convenience - Small stores retailing a limited liggoods that generally
includes milk, bread, soda, and snacks
Nontraditional Dollar Limited assortment storeshnat variety of general
merchandise, including some food products, at ldoep
Pharmacy Stores that retail prescription or nosgription drugs and
medicines, and, increasingly, food products
Mass merchandiser Mass Primarily sell household items, electronic goods] apparel,

merchandiser

but also offer packaged foods

Wholesale club

Membership retail/wholesale hybwiitk a limited variety of
products in a warehouse-type environment with bulk
packaging

Supercenter

Combinations of large food-drug staresmass
merchandisers. Offer a wide variety of food andfood
merchandise.

Restaurant

Full service

Patrons order and pay edtiang. Servers are generally
present. Includes cafeterias and buffets.

Limited service

Patrons select items and pay leedating. Meals may be
consumed on premises, taken out, or delivered.

Non-retail

Sources of non-retail food includadarticipant free lists.

Bulk store

Food retailer(s) from which participgpurchased the bulk ¢
their household food

=
—

Most often store

Food retailer(s) participantsted the most number of time
each month

UJ

Bulk Foods Purchased

Meat, fish, poultry

Fresh meat, fishfFresh pork ribs, ground beef

poultry (MFP)

Frozen MFP

Frozen chicken tenderloins
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Codebook 2

Set Code Subcode Applied Meaning/Example
Bulk Foods Purchased, MFP, continued Canned MFP Canned tuna, salmon
continued
Grains Bread Fresh bread, typically loaf
Pasta Any pasta, typically wheat, various packagin
Rice Any rice
Ceral Kix, Cheerios
Dairy Milk Any fluid milk
Yogurt Any yogurt
Cheese Any cheese
Vegetables Fresh Turnip greens, broccoli, cabbage
Frozen Frozen broccoli
Canned Canned green beans, corn
Fruit Fresh Fresh bananas, cantaloupe, apples
Frozen Frozen strawberries
Canned Canned pears, peaches, or fruit cocktalil
Eggs - Whole eggs
Fats - Butter, margarine, oil
Dry baking/seasoning - Salt, pepper, “seasonings”
Condiments - Ketchup, barbeque sauce, salad dgessin
Snacks and desserts - Chips, cookies, ice cream
Beverages - Water, juice, soda
Miscellaneous - Foods mentioned not part of caiegatescribed above
Most Often Foods See coding scheme in “Bulk Foods Categorization of all food types in free lists fr@articipants’
Purchased Purchased” most often stores
Careful Shopping Pre-store - Strategies used by participants betoopping
Strategies
In-store - Strategies used by participants whitgpgimg
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Codebook 2

[®N

Set Code Subcode Applied Meaning/Example
Shopping Structure Shopping frequency - Frequency participants shoppdaeir bulk and most often
stores
Childcare - Childcare solutions to avoid takingldtgn food shopping
Point of origin - The place from where participanssially began shopping
Other structure - Structure-based preferencesaaf $opping
Determinants of Location - Location of food retailers
shopping decisions
Price - Price of food within food retailer
Food products - Foods carried within the store
Schedule - Working or daily schedule
Transportation - Availability of transportation fimm the store
Time In-store - Time spent shopping
Travel - Time spent in transit to preferred stores
Travel Mode of transportation - Means by which participatypically reached preferred foo
stores
Cost - Costs of transportation when food shopping
Distance Most often Distance from participants’npaf origin to most often
stores
Bulk Distance from participants’ point of origia bulk stores
Trip-chaining - Pairing shopping trips with otherasmds

Area store problems

Area store problems

Negative qualities of Gre@oanty stores named

Knowledge

Of sales

Participant knowledge of price and sahegortant for
dictating shopping decisions

Of WIC foods

Participant knowledge of foods castby WIC benefits,
important for dictating shopping decisions/foodsghased

Of stores/store
characteristics

Participant knowledge of area store contentscaher
characteristics, important for dictating shoppiegidions
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Codebook 2

Set Code Subcode Applied Meaning/Example
Barriersand Barriers Pre-store Personal, interpersonal, orenmental factors that
Facilitators negatively impact food procurement before shopping
In-store Personal, interpersonal, or environmdatabrs that
negatively impact food procurement while shopping
Barriers, continued Post-store Personal, integoes or environmental factors that
negatively impact food procurement after shopping
Facilitators Pre-store Personal, interpersonanerronmental factors that
facilitate food procurement before shopping
In-store Personal, interpersonal, or environmdatabrs that
facilitate food procurement while shopping
Post-store Personal, interpersonal, or environahéattors that

facilitate food procurement after shopping

172




Codebook Iteration 3 (60% of participants)

Codebook 3
Set Code Subcode Applied Meaning/Example
All Stores Visited Traditional Grocery Stores that carry a full linfegooceries
Specialty Stores that carry a specific food catggar items such as
organic, ethnic/international, or health-focuseod®
Convenience - Small stores retailing a limited liggoods that generally
includes milk, bread, soda, and snacks
Nontraditional Dollar Limited assortment storeshnat variety of general
merchandise, including some food products, at ldoep
Pharmacy Stores that retail prescription or nosgrrption drugs and
medicines, and, increasingly, food products
Mass merchandiser Mass Primarily sell household items, electronic goods] a

merchandiser

apparel, but also offer packaged foods

Wholesale club

Membership retail/wholesale hybwiitk a limited variety
of products in a warehouse-type environment witlk bu
packaging

Supercenter

Combinations of large food-drug staresmass
merchandisers. Offer a wide variety of food andfood
merchandise.

Restaurant

Full service

Patrons order and pay adtiang. Servers are generally
present. Includes cafeterias and buffets.

Limited service

Patrons select items and pay leedating. Meals may be
consumed on premises, taken out, or delivered.

Store mportance

Bulk store

Food retailer(s) from which participgpurchased the bulk
of their household food

Most often store

Food retailer(s) participantted the most number of
times each month

Non-retail

Non-retail

Sources of non-retail food includadarticipant free lists

Bulk Foods Purchased

Protein foods

Fresh meat, fish,

poultry

Fresh pork ribs, ground beef

Frozen MFP

Frozen chicken tenderloins
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Codebook 3

Set Code Subcode Applied Meaning/Example
Bulk Foods Purchased, Protein foods, Canned MFP Canned tuna, salmon
continued continued
Eggs Whole eggs
Peanut butter Any peanut butter
Dried peas/ beans  Dried black eyed peas
Grains Bread Fresh bread, typically loaf
Pasta Any pasta, typically wheat, various packagin
Rice Any rice
Ready to eat cereal Kix, Cheerios
Cooked cereal Oatmeal, cream of wheat
Dairy Milk Any fluid milk
Yogurt Any yogurt
Cheese Any cheese
Vegetables Fresh Turnip greens, broccoli, cabbage
Frozen Frozen broccoli
Canned Canned green beans, corn
Fruit Fresh Fresh bananas, cantaloupe, apples
Frozen Frozen strawberries
Canned Canned pears, peaches, or fruit cocktail
Juice 100% fruit juices
Other Salty snacks Chips, crackers

Sweet snacks Ice cream, cookies, pie

Sugar-sweetened Soda, fruit drinks, Kool-Aid
beverages

Water Bottled water

Baking/seasonings Flour, salt, ketchup
/condiments
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Set

Codebook 3
Code Subcode

Applied Meaning/Example

Bulk Foods Purchased,
continued

Other, continued Fats

Vegetable oils, butter, ntamga

Most Often Foods

See coding scheme in “Bulk Foods

Categorization of all food types in free lists from

Purchased Purchased” participants' most often stores
Careful Shopping Pre-store - Strategies used by participants betoopping
Strategies
In-store - Strategies used by participants whitgpgimg
Shopping Structure Shopping frequency Bulk Frequency participants pldpat their bulk stores
Most often Frequency participants shopped at thest often stores
Childcare - Childcare solutions to avoid takingldten food shopping

Point of origin -

shopping

The place from where participanssially began their foog

Determinants of
shopping decisions

Price/sales -

Food price or sales on food

Benefit acceptance -

Whether or not stores accepiteeP or WIC benefits

Location/transportation -
availability

Where the store was located and/or the avaitglafi
transportation to the store

Store variety -

The variety of products in the stor

Food products -

The variety of food products

Non-food products -

The variety of non-food product

Food quality -

The perceived quality of food proguin the store

Food appearance -

The appearance of food in the sto

Work schedule -

were acting as shopping partners or sources of
transportation

Work schedules of participants anidmily/friends who

Store hours -

Store operating hours

Staff relationships -

Participants' relationshipghwstore staff

Habit -

Routines established for food shopping
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Codebook 3

Set Code Subcode Applied Meaning/Example
Determinants of ltems needed - Specific items needed in the holdeho
shopping decisions,
continued
Weather - Weather conditions of the origin or desdton
Travel Mode of transportation - Means by which participatypically reached preferred
food stores
Cost - Costs of transportation when food shopping
Distance Most often Distance from participants’npaf origin to most often
stores
Bulk Distance from participants’ point of origia bulk stores
Trip-chaining - The combination of several errandsluding food

shopping

Area store problems

Area store problems -

Negative qualities of Gre@oanty stores named

Satisfaction with area -

Degrees of satisfaction expressed about loca foo

stores shopping
Knowledge Of sales - Participant knowledge of price and sahegortant for
dictating shopping decisions
Of WIC foods - Participant knowledge of foods caatby WIC benefits,

important for dictating shopping decisions/foodschased

Of stores/store -
characteristics

Participant knowledge of area store contentscaher
characteristics, important for dictating shoppimgidions
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Codebook Iteration 4 (80% of participants)

Codebook 4
Set Code Subcode Applied Meaning/Example
All Stores Visited Traditional Grocery Stores that carry a full liffegooceries
Specialty Stores that carry a specific food catggar items such as
organic, ethnic/international, or health-focusedd®
Convenience - Small stores retailing a limited liiggoods that generally
includes milk, bread, soda, and snacks
Nontraditional Dollar Limited assortment storeshnat variety of general
merchandise, including some food products, at laeep
Pharmacy Stores that retail prescription or nasgrption drugs and

medicines, and, increasingly, food products

Mass merchandiser Mass merchandiser Primariljhselehold items, electronic goods, and appalrel,
but also offer packaged foods

Wholesale club Membership retail/wholesale hybviith a limited variety of
products in a warehouse-type environment with bulk
packaging

Supercenter Combinations of large food-drug stanesmass

merchandisers. Offer a wide variety of food andfood
merchandise.

Restaurant Full service Patrons order and pay edtiang. Servers are generally
present. Includes cafeterias and buffets.
Limited service Patrons select items and pay lkeefating. Meals may be
consumed on premises, taken out, or delivered.
Store Importance Bulk store - Food retailer(s) from which participgpurchased the bulk gof
their household food
Most often store - Food retailer(s) participantted the most number of times
each month
Bulk Foods Purchased  Protein foods Fresh meat, fish, Fresh pork ribs, ground beef
poultry
Frozen MFP Frozen chicken tenderloins
Canned MFP Canned tuna, salmon
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Codebook 4

Set Code Subcode Applied Meaning/Example
Bulk Foods Purchased, Protein foods, Eggs Whole eggs
continued continued
Peanut butter Any peanut butter
Dried peas/ beans Dried black eyed peas
Grains Bread Fresh bread, typically loaf
Pasta Any pasta, typically wheat, various packagin
Rice Any rice
Ready to eat cereal Kix, Cheerios
Cooked cereal Oatmeal, cream of wheat
Dairy Milk Any fluid milk
Yogurt Any yogurt
Cheese Any cheese
Vegetables Fresh Turnip greens, broccoli, cabbage
Frozen Frozen broccoli
Canned Canned green beans, corn
Fruit Fresh Fresh bananas, cantaloupe, apples
Frozen Frozen strawberries
Canned Canned pears, peaches, or fruit cocktalil
Juice 100% fruit juices
Other Salty snacks Chips, crackers

Sweet snacks Ice cream, cookies, pie

Sugar-sweetened Soda, fruit drinks, Kool-Aid

beverages
Water Bottled water
Other, continued Baking/seasoningsFlour, salt, ketchup
condiments
Fats Vegetable oils, butter, margarine
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Codebook 4

Set Code Subcode Applied Meaning/Example
Most Often Foods See coding scheme in “Bulk Foods Categorization of all food types in free lists fr@articipants'
Purchased Purchased” most often stores

Non-Retail Food
Sources

Community centers -

Community centers in all areas

Gardens -

Participant-owned gardens

Fishing -

Participants fishing activity

Food from/with -
family/friends

Shared meals, food from others’ shopping, hunfiisging, or
gardening activity

Emergency food -

Food banks, commodity foods

Places of worship -

Meals or food from churchestber religious organizations

Careful Shopping

Sales papers -

Consulting non-specific “sales gper

Strategies
Newspapers - Consulting newspapers for store saleumcements
In-store circulars - Consulting store-specific sgdapers in-store
Food stocking - Purchasing and storing large ansooftood
Coupons - Using coupons from any source when shgppi
In-store price - Comparing prices of foods and brands while shagpi
comparison
Brand-based - Choosing food items based on the brand name
shopping
Inter-store price - Comparing prices of food among different stores
comparison
Grocery lists - Making lists of items needed
Mental lists/habit - Purchasing similar foods earghwithout a formal list
Others with sales - Consulting family members or friends that alse asy of the
knowledge above shopping strategies

Shopping Structure Shopping frequency Bulk Frequency participants shopped at their btokes

Most often

Frequency participants shopped at thest often stores
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Codebook 4

Set Code Subcode Applied Meaning/Example
Shopping Structure, Childcare - Childcare solutions to avoid takingldtgn food shopping
continued
Children included - Experiences of participants who take childrerhviiitem when
shopping food shopping
In-store shopping - Time spent in-store when food shopping
time
Point of origin - The place from where participanssially began their food
shopping
Trip chaining - The combination of several errandsluding food shopping
Schedule - Structure-based preferences of foodpshgpe.g., time of
day, etc.
Travel Mode of Own car Participants had access to their own carf®bd shopping
Transportation
Walk Participants walked to their preferred stores
Borrow vehicle(s) Participants borrowed vehiclesrf family members or
friends
Rides from Participants received rides from/with family mensoer
family/friends friends
Transportation cost - Costs of transportation wioex shopping
Shopping Decision Price/sales - Food price or sales on food
Drivers

Benefit acceptance

Whether or not stores accegiteP or WIC benefits

Location/transporta
tion availability

Where the store was located and/or the avaitglufi
transportation to the store

Store variety

The variety of products in the stor

Food products

The variety of food products

Non-food products

The variety of non-food product

Food quality

The perceived quality of food protduia the store

Food appearance

The appearance of food in the sto
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Set

Code

Codebook 4

Subcode

Applied Meaning/Example

Shopping Decision
Drivers, continued

Work schedule

Work schedules of participants anidmily/friends who
were acting as shopping partners or sources aficatation

Store hours

Store operating hours

Staff relationships

Participants' relationshipthwtore staff

Habit

Routines established for food shopping

Iltems needed

Specific items needed in the holdeho

Weather - Weather conditions of the origin or degton
Neighborhood Satisfaction - Explicit statements about participants’ satistativith area
Shopping Satisfaction comments stores

Problems with area
stores

Specific problems encountered when food shoppirigreene
County stores

Overcrowding

Overcrowding due to store size amgtéd number of stores

Wait time

Increased checkout time due to store aimd overcrowding

Staff attitude

Poor attitudes of area store staff

Poor food quality

Experiences purchasing/observidgexpired, spoiled, or
generally unattractive food

Limited stock

Perceived limited stock due to stsige

High prices/limited Perceived high prices of area stores

sales
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Codebook Iteration 5 (100% of participants)

Final Codebook

Set Code Subcode Applied Meaning/Example
All Stores Visited - - Categorization of all food retail outlets inded in participant
free lists into one of five categories
Traditional Grocery Stores that carry a full lifegooceries
Specialty Stores that carry a specific food catggar items such as
organic, ethnic/international, or health-focuseod®
Convenience - Small stores retailing a limited lnigoods that generally
includes milk, bread, soda, and snacks
Nontraditional Dollar Limited assortment storeshnat variety of general
merchandise, including some food products, at ldoep
Pharmacy Stores that retail prescription or nosgription drugs and

medicines, and, increasingly, food products

Mass merchandiser Mass merchandiser Primarilyhseisehold items, electronic goods, and appafrel,
but also offer packaged foods

Wholesale club Membership retail/wholesale hybwiith a limited variety of
products in a warehouse-type environment with bulk
packaging

Supercenter Combinations of large food-drug staresmass

merchandisers. Offer a wide variety of food andfood
merchandise.

Restaurant Full service Patrons order and pay edtiang. Servers are generally
present. Includes cafeterias and buffets.

Limited service Patrons select items and pay leedating. Meals may be
consumed on premises, taken out, or delivered.

Store I mportance - - Identification of a food retailer as an impartatore

Bulk store - Food retailer(s) from which participgpurchased the bulk of
their household food

Most often store - Food retailer(s) participantted the most number of time$
each month
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Final Codebook

Set Code Subcode Applied Meaning/Example
Bulk Foods Purchased - - Categorization of all food types in free liftsm participants’
bulk stores
Protein foods Fresh meat, fish, Fresh pork ribs, ground beef
poultry
Frozen MFP Frozen chicken tenderloins
Canned MFP Canned tuna, salmon
Eggs Whole eggs

Peanut butter Any peanut butter

Dried peas/ beans Dried black eyed peas

Grains Bread Fresh bread, typically loaf
Pasta Any pasta, typically wheat, various packagin
Rice Any rice
Ready to eat cereal Kix, Cheerios
Cooked cereal Oatmeal, cream of wheat

Dairy Milk Any fluid milk
Yogurt Any yogurt
Cheese Any cheese

Vegetables Fresh Turnip greens, broccoli, cabbage
Frozen Frozen broccoli
Canned Canned green beans, corn

Fruit Fresh Fresh bananas, cantaloupe, apples
Frozen Frozen strawberries
Canned Canned pears, peaches, or fruit cocktalil
Juice 100% fruit juices

Other Salty snacks Chips, crackers

Sweet snacks Ice cream, cookies, pie
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Final Codebook

Set Code Subcode Applied Meaning/Example
Bulk Foods Purchased, Other, continued Sugar-sweetened Soda, fruit drinks, Kool-Aid
continued beverages
Water Bottled water
Baking/seasonings/ Flour, salt, ketchup
condiments
Fats Vegetable oils, butter, margarine

Most Often Foods

See coding scheme in “Bulk Foods

Categorization of all food types in free lists fr@articipants’

Purchased Purchased” most often stores
Non-Retail Food - - Sources of non-retail food included in partanpfree lists.
Sources

Community centers

Community centers in all areas

Gardens

Participant-owned gardens

Fishing

Participants fishing activity

Food from/with
family/friends

Shared meals, food from others’ shopping, hunfiisging, or
gardening activity

Emergency food

Food banks, commodity foods

Places of worship

Meals or food from churchestber religious organizations

Careful Shopping
Strategies

Strategies participants use before or durirogi fehopping to
save money

Sales papers

Consulting non-specific “sales [gdper

Newspapers

Consulting newspapers for store saleuscements

In-store circulars

Consulting store-specific sglapers in-store

Food stocking

Purchasing and storing large ansooitood

Coupons - Using coupons from any source when shgppi
In-store price - Comparing prices of foods and brands while shagpi
comparison

Brand-based - Choosing food items based on the brand name
shopping
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Final Codebook

Set Code Subcode Applied Meaning/Example
Careful Shopping Inter-store price - Comparing prices of food among different stores
Strategies, continued comparison

Grocery lists

Making lists of items needed

Mental lists/habit

Purchasing similar foods eaighwithout a formal list

Others with sales
knowledge

Consulting family members or friends that alse asy of the
above shopping strategies

Shopping Schedule and

Descriptions of shopping preferences as relatesthedule o]

Structure structure of shopping trips
Bulk shopping - Frequency participants shopped at their bulkeg&)r
frequency
Most often - Frequency participants shopped at their moshadtere(s)
shopping frequency
Childcare - Childcare solutions to avoid takingldtgn food shopping
Children included - Experiences of participants who take childrerhvitem when
shopping food shopping
In-store shopping - Time spent in-store when food shopping
time
Point of origin - The place from where participanssially began their food
shopping
Trip chaining - The combination of several errandsluding food shopping
Schedule - Structure-based preferences of foodpshgpe.g., time of
day, etc.
Travel - - Travel and transportation-based food shoppmhgymation
Mode of - Means by which participants typically reachedi@med food

transportation

stores

Own car

Participants had access to their ownfoaf®od shopping

Walk

Participants walked to their preferred stores

Borrow vehicle(s)

Participants borrowed vehiclesrf family members or
friends
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Final Codebook

Set Code Subcode Applied Meaning/Example

Travel, continued Mode of Rides from Participants received rides from/with family mensoer
transportation, family/friends friends
continued
Transportation cost Monetary costs of transpamatvhen food shopping
Time cost Time costs experienced when particgditt not have their

own vehicles

Opportunity cost

Opportunity costs experience@mvparticipants did not hav
their own vehicles

D

Shopping Decision - - Determinants of food shopping location
Drivers

Price/sales Food price or sales on food

Benefit acceptance - Whether or not stores accegitP or WIC benefits

Location/transporta - Where the store was located and/or the avaitglmfi

tion availability transportation to the store

Store variety The variety of products in the stor

Food products The variety of food products

Non-food products The variety of non-food product

Food quality The perceived quality of food protua the store

Food appearance - The appearance of food in the sto

Work schedule Work schedules of participants anidmily/friends who

were acting as shopping partners or sources afgicatation

Store hours Store operating hours

Staff relationships Participants' relationshipghstore staff

Habit - Routines established for food shopping

Items needed - Specific items needed in the holdeho

Weather Weather conditions of the origin or degton
Neighborhood - - Participant statements related to satisfactith Greene
Shopping Satisfaction County food retailers
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Final Codebook

Set Code Subcode Applied Meaning/Example
Neighborhood Satisfaction - Explicit statements about participants’ satistatiith area
Shopping Satisfaction, comments stores
continued
Problems with area - Specific problems encountered when food shoppirigreene
stores County stores
Overcrowding Overcrowding due to store size amdtéid number of stores
Neighborhood Problems with area Wait time Increased checkout time due to store @mkovercrowding
Shopping Satisfaction,  stores, continued
continued
Staff attitude Poor attitudes of area store staff
Poor food quality Experiences purchasing/observidgexpired, spoiled, or
generally unattractive food
Limited stock Perceived limited stock due to staime
High prices/limited Perceived high prices of area stores
sales
Quotes Quotes - Representative participant quotes to eé imsthe manuscrip
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APPENDIX E

COGNITIVE TESTING OF A FUTURE SURVEY INSTRUMENT
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Introduction

To date, food desert research has generally tddeefotm of objective investigations of
food retail environments within defined geographaraas, often socioeconomically
disadvantaged and/or minority neighborhoods, orati@mpted to link distance from local food
retailers with health effects such as dietary quéBeaulac, Kristjansson, & Cummins, 2009;
Larson, Story, & Nelson, 2009; Ver Ploeg et alQ20Ver Ploeg et al., 2012; Walker, Keane, &
Burke, 2010). However, speculation about potelifilculty in accessing a food retailer
depends not only on neighborhood characteristittsalso on consumer characteristics such as
travel patterns, income, car ownership, or disgbili

Researchers have called for further investigatidmoav people organize food shopping
within daily activities and consideration of howchuactivities expand consumers’ food
environments (Sharkey, 2009; Ver Ploeg et al., 20D8spite the increasing body of access
literature, there is a deficit in literature chaeaizing food deserts as the result of research wit
residents. Because surveys have been successatiyta evaluate food access patterns [e.g. the
1996 National Food Stamp Program Survey (Ohls, avibreno, Zambrowski, & Cohen,
1999)], a paper and pencil survey was developessess food retail access patterns and
associated personal and household characterishespurpose of this study was to describe
survey testing performed with Special SupplemeNtatition Program for Women, Infants, and
Children (WIC) clients participating in the semitgttured interview described in Chapter 3 in

order to evaluate face validity and help gaugeslieg for future administration.
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Theoretical Framework

Little food access research has been groundecoryhtherefore applying a health
behavioral theory, such as the Social CognitiveofynéSCT), that highlights the interplay
between personal factors, environmental factord bemavior, is a valuable approach (Bandura,
1986). An overarching concept of SCT is recipratgterminism — a triadic model that posits a
simultaneous, reciprocal interaction exists amopgraon’s individual characteristics, their
behaviors, and their environment (Baranowski, R&&riarcel, 2002). Figure 8 depicts how

variables of interest fit within the reciprocal éehinism framework.

G

Food Procurement Behaviers
Food availability within the household
Food procurement patterns

2

Personal Factors
Dremographics
Housing characteristics

Cooking skills Environmental Factors
Resource adequacy 3 Cy Melghborhood of residence
Nutritional knowledge Food store availability

Food security status
L 2l

Disability status
\ Digtary restrictions /

Figure 8: Application of Survey Variables to the ReciproBaterminism Framework
Adapted from Parajes (2002)
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The factors of reciprocal determinism are impadtgthe other constructs of theory.
Because SCT has not been tested comprehensivedgtigators should specify the range of the
theory’s application (Baranowski et al., 2002). fidiere, only some SCT constructs were
addressed in survey items. Selected construcis diinitions, their application in the proposed
study, and their adaptation post-review are inaludeTable 10.

Methods

The survey included items designed to address &eS&T constructs as related to food
access. Some valid and reliable measures werededI(Clifford, Anderson, Auld, & Champ,
2005; Larson, Perry, Story, & Neumark-Stzainer,@@hls et al., 1999; United States
Department of Agriculture Economic Research SerfigeS], 2014), and some tools were
adapted for use (Center for Disease Control andeAteon National Center for Health Statistics
[CDC], 2011, 2013).

The instrument included 53 questions divided inte Eections:

1. Food shopping patterns (Ohls et al., 1999)

2. Food availability in the home (CDC, 2011, 2013)

3. Cooking self-efficacy, barriers and motivators tmking, resource and skill

adequacy, and nutrition knowledge (Clifford et 2D05; Larson et al., 2006)

4. Household food security status (ERS, 2014)
5. Demographics (CDC, 2011, 2013).

Cognitive Testing

Only the food security questions (Section 4) hasenbvalidated with low-income
populations and racial/ethnic minorities (Bickebmd, Price, Hamilton, & Cook, 2000),
therefore several participants of the interviewenvaliso asked to review the survey immediately

following completion of the questions on the intewv schedule.
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Table 10: Comparison of Original and Updated Op&maalization of Select SCT Constructs, by Recigrdegerminism Component

Reciprocal Construct Operationalization n ltems Operationalization n ltems
Determinism (Original Survey) (Updated Survey)
Component
Behavioral Factorg NA Usual food availability within | 6 food Usual food availability within | 6 food
the home (CDC, 2011, 2013) | groups the home (CDC, 2011, 2013)| groups
(25 foods) (25 foods)

Usual food shopping patterns
(Ohls et al., 1999)

18

Usual food shopping patterns
(Ohls et al., 1999)

10

Personal Factors

Behavioral Nutrition knowledge scale 4 Resource and skill adequacy| 5
Capability (Clifford et al., 2009) (Larson et al., 2006)
Resource and skill adequacy | 5
(Larson et al., 2006)
Self-efficacy Cooking self-efficacy scale | 4 Cooking self-efficacy scale | 4
(Clifford et al., 2009). (Clifford et al., 2009).
Facilitation Demographic variables (CDQ, 14 Demographic variables (CDC, 14

2011, 2013)

Cooking barriers and
motivators (Clifford et al.,
2009)

Household food security statu
(ERS, 2014) and food
assistance program score

s19

2011, 2013)

Cooking barriers and
motivators (Clifford et al.,
2009)

Food assistance program sca

ré

Total: 142

Total: 46

Adapted from Baranowski et al. (2002) and McAlisteerry, & Parcel (2008).
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Thirteen of the 30 interview participants read aegponded to survey questions.
Participants were instructed to complete the suagey they were taking it normally, and though
they were unaware, they were timed as they answgrestions. Each participant answered
approximately five questions, meaning each of thestjons in Sections 1-3 was reviewed twice.
One participant reviewed questions included iniged, and the Household Food Security
Module (Section 4) was not evaluated, as questiaangd not be altered for use. Using a
cognitive interviewing technique called verbal grap(Willis, 2004), the researcher investigated
the basis for participants’ responses, asking guessuch as: “What does this question mean to
you?” or “Can you repeat this question in your omords?” or “Was that easy or hard to
answer?” This testing was documented using fietléso
Survey Description

Section 1: Food Procurement Patterns.

Questions for this section were drawn from the 1886onal Food Stamp Participant
Survey (Ohls et al., 1999), designed to assessgbodping and store access of Food Stamp
recipients and eligible non-recipients. Questioesengrouped into one of four categories: stores
used, travel information, changes wanted in the fvironment, and careful shopping
activities (e.g., using coupons).

Using nine multiple choice and open-ended questipaticipants were asked to identify
shopping frequency, identify and enumerate prinstéoyes, and were asked whether they did
most of their food shopping within or outside thegighborhood. With five questions,
participants identified their primary transportatimethod to their primary store, estimated the
distance (in miles) of this store from their horaed estimated round trip travel time and travel

cost to the store. Participants then answered tvestgpns about their satisfaction with the food
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shopping situation in their neighborhood, and cHos®@ a list of changes they wanted to see in
their food environment. Finally, the frequency of sioney-saving shopping activities was
assessed using a four-point, Likert-type scalepBeses were coded from 0 (“Never”) — 3
(“Pretty much every time | shop”). By summing respes, a score was created with a potential
range from 0-18.

Section 2: Food Availability Within the Household.

This section included an adaptation of the Flexibdmsumer Behavior Survey Module, a
measure of the usual availability of several typefood within the home, found within the
National Health and Nutrition Examination SurveyHANES) (CDC, 2011, 2013). The module
was expanded to include six food groups identiireDietary Guidelines for Americans, 2010
fruits, vegetables, protein foods, dairy produats] grains (United States Department of
Agriculture [USDA], n.d.; USDA Center for Policy driPromotion [CNPP], 2012a). Specific
examples within each food group were added to atdou Alabama WIC-approved foods
(Alabama Department of Public Health [ADPH], 2013egsh fruits and vegetables and their
juices, dairy products, eggs, and whole grainsaandals. Various packaging types of fruits,
vegetables, and protein foods were also includextder to accurately capture buying patterns.
All guestions were phrased in the manner of the NIH& measure (i.e., asking participants to
indicate the frequency of each food’s usual avditglwithin the home on a five-component
scale from always-never) (CDC, 2011). Availabikiyores for each food group and food type

were created, with “always” scored as 4 and “negedred as 0.
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Comparison with interview data.

Data from this section were compared with data fthensemi-structured interview in
order to assess the expansion of food groups asiloled above. In each interview, participants
were asked to list foods they typically purchagedifthe store(s) they identified as most
important for meeting household food needs (Ber20d1). Responses to the interview
guestion were cleaned, and foods were classifiedfaod groups included in the paper and
pencil survey using MaxQDA (Version 11, VERBI GmiBtrlin, Germany, 2014) and
Microsoft Excel (Version 14.4.1, Microsoft Corpadaat, Redmond, WA, 2010). Survey data
from the two section reviewers were then comparigd data collected in their interviews. If
participants 1) mentioned the food group in thedetview list and 2) indicated on the survey
that they had the food group available in their Bdadways” or “most of the time,” the data
were considered aligned or consistent. (“Sometitiesely,” and “never” survey answers were
considered not usually present in the home, thusisually purchased.)

Section 3: Resource Adequacy, Cooking Self-EfficacBarriers and Motivators for
Cooking, and Nutrition Knowledge.

A four-item cooking self-efficacy scale, a six-iteneasure of cooking barriers and
motivators, and a four-item nutrition knowledge @@ were drawn from Clifford et al.’s 2009
investigation of cooking skill development with lsgle students. An expert panel of nutrition
researchers established content validity of thesasores (Clifford et al., 2009). Knowledge
guestions had correlations/percentage agreemeowe &70/70%, and the self-efficacy and
barriers questions had correlations/percentagesagsts above 0.50/50%, with most above
0.60/60%. Cronbach's was used to determine reliability of all questicersd items with inter-

item correlation >.70 were grouped to create tlévidual scales.
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Designed to assess participants’ confidence im #i®lity to perform basic kitchen tasks
such as following a recipe, the cooking self-efficaneasure included a five-point Likert-type
scale from “not at all confident” to “extremely datent.” Each item was scored from 1 (not at
all confident) — 5 (extremely confident) and sumnedreate a cooking self-efficacy score
ranging from 4-20. The cooking barriers and motvaiscale asked respondents the degree to
which they agreed with statements about the tim@yenent, expense, ease and difficulty of
cooking (Clifford et al., 2009). Items were scoflied 5, with higher scores indicating positive
views of cooking, comfort in the kitchen, or coogiskill. (For example, “Strongly agree”
answers to “Cooking is hard” were scored as a troffgly agree” answers to the other three
items, e.g. “l enjoy cooking,” were scored as a&)nming scores generated a
barriers/motivators score from 6-30. The nutritkmowledge measure (Clifford et al., 2009) was
based on Dietary Guidelines for Americans, 200Q &ud vegetable recommendations (CNPP,
2012b). Participants were asked to choose theaarswer for each of the four questions; the
percentage of correct answers formed the nutrkimwledge score.

Resource adequacy was assessed with a five-itersungeaf participants’ perceived
adequacy of their skills and resources for foogharation (e.g., money to buy food, appliances
for food preparation, time to prepare food) (Larsbal., 2006). The measure included a four-
point Likert-type scale from “very inadequate” teety adequate” (Cronbachis=.62). Each
item was assigned a numerical score from 1 (vaaglequate) — 4 (very adequate), and answers

were summed to create a resource adequacy scaf®.(5-
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Section 4: Household Food Security Supplement.

Extensive testing has established the stabiktyability, and validity of the USDA
Household Food Security Survey Module (HFSSM) (Blait al., 2000; Hamilton et al., 1997).
The 18-question, 12-month HFSSM for households whildren, retrieved from the USDA
website, was included in the present survey (ER$42 A household’s food security status is
determined based on the number of affirmative nesp® to the questions, in other words, the
number of food-insecure conditions reported (Biakedl., 2000). Answers can be combined into
a numeric measure (0-18) that allows for furtheegarization:

e High food security (0 affirmative responsesilouseholds had no problems, or anxiety
about, consistently accessing adequate food.

e Marginal food security (1-2 affirmative responsegjouseholds had problems at times,
or anxiety about, accessing adequate food, bujuhéty, variety, and quantity of their
food intake were not substantially reduced.”

e Low food security (3-7 affirmative responses) — Bielwolds reduced the quality, variety,
and desirability of their diets, but the quantifyfaod intake and normal eating patterns
were not substantially disrupted.

e Very low food security (8-18 affirmative responses)t times during the year, eating

patterns of one or more household members werepdest and food intake reduced
because the household lacked money and other cesofar food (ERS, 2012c).

Additionally, FSS Section lll, Food Program Paggtion, was used as a template for
another question in which participants were askadédntify whether or not they received
food/benefits from four other federal assistanagpmms or outlets: SNAP, Head Start, national
school meals programs, and Temporary Assistandddedy Families (ERS, 2014).

Section 5: Demographics.

Demographic information was collected using itenasnf NHANES (CDC, 2011, 2013).
Specific questions about personal/household chexatits that may act as facilitators or barriers
to food procurement were incorporated, includirgg;aace/ethnicity; marital or partnership

status; number and ages of all household membauwsagon completed; employment status;
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disability status and dietary restrictions of almysehold members; length of time at current

residence; and length of time receiving WIC besdf@lanz, 2009; Glanz, Sallis, Saelens, &

Frank, 2005; Sharkey & Horel, 2009; Turrell, BlakePatterson, & Oldenburg, 2004).
Results and Discussion

Overall Impressions and Timing

Based on answers and suggestions provided, pamnitsipesponded to survey items with
good understanding. When asked broad questiong #imuimpression of the survey,
participants found most questions easy to ansWweugh some sections were more difficult than
others, especially the nutrition knowledge portdrSection 3, discussed further below. When
asked about the length of the survey, responses nvixed. For example, some participants
believed they would complete a survey that was onky or two pages in length, compared to the
11 of the present survey. Others believed they dvaot mind filling out this survey, especially
if the tabular checkbox format were used throughibtthere were long waits in the clinic, and/or
if incentives were provided.

Participants averaged approximately 18 secondgqumstion. The 18-item HFSSM can
take roughly 10 minutes to complete, or 33 sec@adgjuestion. Using the participants’ timing
for Sections 1, 2, 3, and 5, and the HFSSM estisrfateSection 4, it can be estimated that the
survey would take participants about 21 minutesotoplete. Because participants had discussed
the topic of several of the questions in the intaky this may be an underestimate for similar
populations. The following discussion is organibgdsurvey section and includes suggestions

for content or format changes when applicable.
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Section 1: Food Procurement Patterns

Participants believed the questions in this seatiere anywhere from easy to only
slightly hard to answer. Both agreed that questwa&s functional as is, though one stated that it
took “a little while” to read through answer optorCondensing and reorganizing questions
would likely prove helpful, as would including ah@ose all that apply” instruction to questions
that remain asked with multiple realistic answéidso, one participant believed that the skip
instructions made sense, but followed the instomstincorrectly. Therefore, further direction or
rearrangement is necessary.

Survey questions were phrased to ask about “foodshg,” though participants
interpreted this to ask how often they were “grgcdropping,” and their suggestions for
rephrasing included words like “grocery store.” 8@ery shopping” can be used loosely to refer
to any food shopping, or it can mean visiting acgry store, thereby excluding other types of
food stores. Researchers should be aware of therstodd meaning within populations of
interest. Lastly, questions in this section cowdddorganized by subject group: stores used,
travel information, desired changes in the foodiremwnent, and careful shopping activities.

Stores used.

Participants were food shopping twice a month. Baseinterview data, large shopping
trips once a month were common. However, thesep@viicipants also visited smaller or more
convenient stores 2-3 times per month, theref@wearehers should note that questions about
shopping frequency with defined answer choices Inay responses and mask the nuances of

food shopping.
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When asked to choose what type of store was usstdecommonly for food shopping,
survey participants identified supermarkets or ggcstores. This is reflective of interview data
in which most participants, including the two swrveviewers, identified grocery stores and
supercenters as primary food sources. Howeveraiogpto interview data, neither of the
reviewers relied on specialty stores such as madtets. Given these results, it may be helpful
to include an area-appropriate example of eacle sype listed.

Both participants indicated visiting three stores month. These results aligned with
data from interviews in which participants namegvamere from one to four primary stores. The
survey reviewers both noted only two stores fronictvithey were purchasing most of their
food. However, visiting additional stores for sugapkental food was common among most
participants.

Both survey participants shopped outside of theigimborhood. Questions using the
word “neighborhood” could be problematic becaus#igipant and researcher definition of the
term may vary. This is a common problem noted odfdesert literature and one that may need
to be accepted as a limitation in such as survagighborhood delineations are not separately
discussed. Additionally, one participant askedhd guestion allowed for only one answer, and
suggested including an answer that was reflectiveudine shopping in several areas. This
could perhaps explain why participants listed I@tales in the open-ended, fill-in-the blank
guestion discussed above, but indicated in thistiprethat they shopped out of the area.

When answering the follow-up question: “Why doyou shop at stores in your
neighborhood?” responses included high pricestédniood selection, and routine pairing of
food shopping trips out of the area with other edsa These answers reflected interview data;

high prices were the most common complaint aboee@e County stores. Adding options that
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were mentioned throughout interviews may also betwdhile, (e.g., long wait, poor service,
poor food quality), though participant burden slaoog considered.

Travel information.

Survey review participants indicated they were gisintomobiles to access food stores.
One participant owned a car, while another recenass from friends and family, congruent
with their interview data. The majority of interweparticipants owned or had access to cars they
used to take themselves food shopping. The fewdidatot have car access were relying on
friends, family, or neighbors for rides. Other aeswhoices such as taxi services and public
transportation were not available in participamtsighborhoods and could thus be eliminated
from answer choices if the survey is used with gapulation.

Both respondents spent an hour and a half in ttaarsdl both incurred travel costs.
However, only one followed the skip instructionslamswered the question about amount of
travel fees experienced ($20), further emphasittiegieed to redesign skip patterns. Also, based
on interview data, participants’ transportationsfeee related to the location of the store, so
many participants encounter a range of cost. Tlestopn could be rephrased to clearly ask about
the participants’ most used store or average &b&.question also doesn’t distinguish between
the type of costs incurred. If more specific ansnge needed, the question should be reworded.

When asked to estimate the mileage traveled, batiicgants skipped the question after
extended pauses. Interview data suggested that paatigipants easily reported mileage to and
from stores, though more seemed comfortable reyptiie time spent in transit. Time may be a
better reflection of route preference, traffic, Wea conditions, etc., and researchers may
complete distance estimates if points of origin atadle locations are known. Additionally,

eliminating estimation questions may reduce respondurden.
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Changes wanted.

Participants answered these questions with eadejata reflected the larger group’s
dissatisfaction with their neighborhood food enmiment.Both participants were unhappy with
their shopping situations, and they chose identhahge preferences. Answers align with
interview participants’ desire for increased variet stores, variety of food available, and
decreased food prices countywide. Despite the lgrggt of potential answers, one participant
liked seeing the options because they helped Iréc df things she believed were important.

Careful shopping activities.

Participants thought this question made senseit ook them very little time to answer
it, though banding rows in various shades may lgflieor visual clarity. Reviewers’ average
score was 13.5/18. Both women indicated usingciViies at least occasionally, and they both
used shopping lists and stocked up on sale itery évne they shopped. Given concerns about
budget and food price, it is unsurprising that é¢h@®men reported using several careful
shopping strategies to save money. Results refleatview data that suggested most participants
made use of careful shopping activities, thouglwérying frequencyRegarding phrasing,
“Look in the newspaper for grocery specials?” magato be clarified. Interview participants
used newspaper announcements or circulars as sviellsiore sale papers. Based on participant
vernacular, several words may be changed, i.dessmstead of “specials,” “grocery list”

instead of “shopping list,” etc.
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Section 2: Food Availability Within the Household

Data regarding food purchases can allow researtherse food available in the home as
a proxy for the impact of environmental availalilin food shopping patterns. In general,
participants thought the survey questions were gmanswer, and they answered them quickly.
Participants reported relatively high scores fostrfood groups, as presented in Table 11.

Table 11: Average Food Availability Scores

Average Score Possible Score Most common types
Fruit 10.5 16 Fruit juice, fresh fruif
Vegetables 11 12 Canned vegetables
Protein foods 16.5 24 Frozen meat, eggs
Grains 13.5 20 Ready to eat cereal
Dairy products 9 12 Milk, cheese
Other 9.5 12 Sodas

Participants were frequently purchasing or othesweeiving fresh produce, and often
bought canned produce likely due to shelf life.g3é data may also reflect freezing or canning
at home using fresh produce.) Results suggesfrésdt produce is reasonably accessible to
participants and may also point to the effectiveresWIC vouchers for fresh fruits and
vegetables. This is encouraging, as a primary coradgout constrained food access is the
availability of fresh foods such as fruits and vedpes.

Protein foods results align with interview datanihich reliance on meat, fish, and
poultry as a protein source was high. Nearly aéiiview participants purchased fresh meat,
though several purchased frozen MFP in place addition to fresh. This is reflected in survey
participants’ answers in which fresh and frozen tsieare available at home much more often
than canned meat.

While grains data reflected the consistency witlicWlinterview participants purchased
bread and cereal, answers regarding other gragnsene of concern. Many participants

purchased refined rice and pasta, though thatwdatidd not be captured with the current
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measure that is specific to whole grain produots.éxample, one participant purchased refined
pasta, but answered “rarely” on the survey to “weheheat pasta.”

Survey participants’ answers to dairy questionsigately represent group interview data
in which most participants listed milk and cheesésts, but rarely listed yogurt, despite WIC
vouchers that allow for yogurt purchases. Thougltdatent was not specified in participants’
lists, many participants purchased whole milk paiduin line with recommendations that young
children should receive whole milk until age twoSDA Food and Nutrition Service [FNS],
2012a). As with grains, phrasing that limits resgemts to healthful versions of products per the
Dietary Guidelines for Americarf® SDA, n.d.; CNPP, 2012amay not accurately capture
respondents’ household food availability. Reseaschdl need to prioritize gathering data about
general foods/groups or specific types of foods.

Lastly, the availability of snack-type foods andjaitsweetened beverages varied
between the two survey participants, though it a@amon for these items to be included in
interview lists of the larger group. Interview peiftants also included food types not included in
survey questions, including condiments, seasonfags, etc. Researchers can consider including
further food groups in accordance with researclstjes.

In potential analyses, researchers could expldreraptions beyond food group scores
for comparison. While it is beneficial to assesdtiple forms of each food group, and answers
may reflect access, scores mask nuances in pungfiasieiving patterns. For example, higher
scores reflect having all food types available. Sghpurchasing fresh items, but not processed

items will have lower scores, though not necesslower access or lower quality diets
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Comparison with Interview Data

Of the 24 food types, 11 (45.8%) were aligned witkrview information. The food

groups with conflicting information are shaded @ble 12. Though over half of food categories

contained conflicting data, closer examination ed&e that for all but three food types (fresh

meat, fish, poultry; dried peas and beans; andaipase number of affirmative answers in the

survey exceeded the number of affirmative interviesponses. This could suggest incomplete

probing and may point to the survey as a more &¥fetool for gathering such data.

Additionally, inclusion of only healthful options the survey may explanation of failed overlap.

Table 12: Food Comparison Data

Food Group

Food Type

n of 2 (%) affirmative

2n of 2 (%) affirmative in

in interview survey
Protein Foods Fresh meat, fish, or | 2 (100) 1 (50)
poultry (MFP)
Frozen MFP 1 (50) 2 (100)
Canned MFP 0 (0) 0 (0)
Dried peas and bearn 1 (50) 0 (0)
Eggs 2 (100) 2 (100)
Peanut butter 0 (0) 1 (50)
Vegetables Fresh Veg 2 (100) 2 (100)
Frozen Veg 1 (50) 2 (100)
Canned Veg 2 (100) 2 (100)
Fruit Fresh Fruit 2 (100) 2 (100)
Frozen Fruit 0 (0) 0 (0)
Canned Fruit 0 (0) 1 (50)
Juice 1 (50) 2 (100)
Grains Bread 2 (100) 2 (100)
Rice 0 (0) 0 (0)
Pasta 1 (50) 0 (0)
Ready-to-eat cereal | 0 (0) 1 (50)
Cooked cereal 1 (50) 2 (100)
Dairy Milk 1 (50) 2 (100)
Yogurt 0 (0) 0 (0)
Cheese 1 (50) 2 (100)
Other Salty snacks 1 (50) 1 (50)
Sweet snacks 1 (50) 1 (50)
Sugar-sweetened | 1 (50) 2 (100)

beverages
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Section 3: Resource Adequacy, Cooking Self-EfficacBarriers and Motivators for
Cooking, and Nutrition Knowledge

Average scores for this section are presented lnteTE3 and indicated high confidence in
cooking abilities. This is not unexpected, as ngtrview participants mentioned bulk
shopping for items they can cook, eat, and stanes Was also apparent in the cooking barriers
and motivators scale, in which the average paditigcore suggested generally low barriers to
and positive views about cooking.

Table 13: Average Cooking Self-Efficacy, Barriensl dMotivators for Cooking, Nutrition
Knowledge, and Resource Adequacy Scores

Average Score Possible Score
Cooking self-efficacy 19.5 20
Cooking barriers and 24.5 30
motivators
Nutrition knowledge 1 4
Resource adequacy 15.5 20

The nutrition knowledge measure was, by far, thetrddficult and one of the more time
consuming sets of questions. Participants foundtgurecontent difficult, but they did not
believe the language or setup increased difficoitthe questions. Researchers should evaluate
the importance of nutrition knowledge questionsl,ahincluding, could choose questions
involving multiple food groups. Additionally, WICapticipants receive nutrition education as it
pertains to child feeding, while survey questioegain to adult intake requirements. In the
future, it may be better to assess knowledge &fl ¢beding practices or meal planning.

Resource adequacy assessed participants’ percaieegliacy of their skills and
resources for food preparation (cooking skills, eyto buy food, appliances for food
preparation, local food selection, and time to predood) (Larson et al., 2006). Average

participant score (15.5/20) indicated adequateurees. Both participants marked money and
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store selection as less adequate than resourcesvbiah they had more control, such as
cooking skill.

The two reviewers expressed an interest in coolkind,therefore took more time to
answer (and had more comments about) cooking-fdogisestions. One reviewer that paused at
this question said that she took extra time toktlaipout how she felt about cooking, but that her
pause was not due to confusing language or setmpettr, there was some pause due to
phrasing: using “adequate” should be avoided, aspamticipant said she needed a better
understanding of the word.

Section 4: Household Food Security Supplement

The Household Food Security Supplement was nadéwed, as extensive testing has
established the stability, reliability, and validdf the FSS (Hamilton et al., 1997). As the focus
of this project was not food security, and otheamges of socioeconomic status were included,
this section may be cut without losing data thagpshanswer the research questions.

Section 5: Demographics

Demographic data of survey reviewers was similah#d of the entire sample of
interview participants and is presented in TableThe sole reviewer of this section was a 26-
year-old Black female, living with her partner amab children. She had a high school diploma
and was unemployed at the time of survey. Regatthi@gjuestion about marital status, the
reviewer noted that “partner” was a “professionatird. She understood the meaning but
believed that people in her neighborhood would loeencomfortable with “boyfriend” or
“girlfriend.” Also, when asked how many of the fduwsusehold members were children under
18, she interpreted the question to read “How ndmigren are 18 years or under?” thus

rephrasing the question is necessary.
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Table 14: Demographic Questions and ResponsesreépRarticipants

Survey Questions and Answers

Survey Review Samil8)f

Section Reviewer
(n=1)

What is your current street address?,

What is your age?

Median=28.0 years

26.0 years

What is your race/ethnicity?

n=13 (100%) Black

dila

What is your marital status?

n=1 (7.7%) married
n=10 (76.9%) never married
n=2 (15.4%) living with partner

Living with partner

Counting yourself, what is the total | Median=4 4
number of people that live in your
household more than three months qut
of the year?
How many of those are children 18 | Median=2 2
years and under?
What is the highest level of educationn=2 (15.4%) < high school High school
you received? n=10 (76.9%) High school
n=1 (7.7%) Some college
What is your employment status? n=1 (7.7%) fullgtim Unemployed
n=2 (15.4%) part time
n=10 (76.9%) unemployed
Do you or someone in your householah=10 (76.9%) yes Yes
own a car? n=3 (15.4%) no, but has car
access
Do you or anyone living in your n=13 (100.0%) no No
household have a physical or menta
disability that impacts your household
food shopping?
Do you or anyone living in your n=3 (23.1%) yes No
household have any special dietary | n=10 (76.9%) no
needs that impact your household food
shopping?
Which of the following best describes Data unavailable Trailer
the place where you are currently
living?
How long have you been living at youMedian=4 years 6 years
current residence?
How long have you been receiving | Median=2 years 4 years

WIC benefits?

*Data for the sample were retrieved from interviguestions, with the exception of current
residence type, which was not asked of any pastitg Find demographic data for all 30

interview participants in Chapter 3.
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Throughout interviews, participants generally listee highest grade they completed
when asked about their education, i.e™, 11", etc. Education options should be increased to
allow those who did not complete high school tonsrsaccurately. Like most interview
participants, the reviewer had a ead had no trouble answering this question. Howetaray
be helpful to specify “working” car, as a few paipiants owned unreliable cars. Though the
participant did not have any special shopping domk as dictated by disability or dietary
restriction, she suggested rephrasing of thesdiques

The participant had been at her current resideniceix years. Researchers should
understand that if attempting to assess residenegoaoxy for area familiarity, “current
residence” is less than ideal. Based on interviata,dseveral participants had moved from one
home to another in the same area, or had movedtbdbk area after having left. The answers
here then would not be reflective of their longsliag knowledge of the area and local stores,
and the question could be rephrased to ask aboet@ecounty residence.

The participant had two young children, both siigjible for WIC, and had therefore
been continually receiving benefits throughoutithi&time (four years total). However, this
guestion is also complex, as many participants naseived WIC for multiple children, but not
always continually. If the purpose of the quesi®to identify familiarity with the WIC food
package and thus shopping for WIC items, clarifytimgyquestion to ask about cumulative
participation could be helpful. Lastly, suggestddiaons for this section include FSS Section lli
qguestions (ERS, 2014) previously included in Sectiof the survey regarding participation in

food and nutrition programs, which may be used pioay for income.

209



Conclusions

All measures in the survey reviewed were selectesgth on constructs within the Social
Cognitive Theory. SCT served as a useful frameviariselecting dimensions of demographic
and food shopping behaviors to be investigate@lstion to participants’ limited food shopping
environment, and the survey served as a worthwdadewith which such behaviors could be
collected and further examined. Participants wéte &b complete the survey with generally
good understanding and with speed dictated byseatd question type. Survey sections should
be limited to content crucial for adequate exanmamadf research questions, thereby limiting
survey length and respondent burden. Clear, congcisstions that can stand alone without
extensive instruction or skip patterning are pré. Trimming for conciseness would also help
reduce respondent burden, and using language tivataccurately reflects the vernacular of the
participants is worthwhile. The survey is provideglow, with participant-informed suggestions

for improvement surrounding the bolded questions.
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Household Survey
Section 1
Think about your usual food shopping trips, and anwer the questions below to the best of
your ability.

Suggested revision:
Section 1:Think about your normal food shopping trips, andveer the questions.

1. Not counting trips to pick up just a few items, howoften do you go food shopping for
your household?
a. More than once a week
b. Once a week
c. Once every two weeks
d. Once a month or less
e. Never go for more than one or two items
f. Don’t know

2. At what kind of store do you usually shop for food?

a. A supermarket or grocery store (Skip to Question 3.

b. A specialty store like a meat market, bakery, or poduce stand
(Answer Question 2A.)
A convenience store or corner market (Answer Quesin 2A.)
A dollar store or pharmacy (Answer Question 2A.)
A warehouse or discount store (Answer Question 2A.)
Other (please specify, then Answer Question 2A):

~® Qo

Suggested revision, combining Questions 1-2, 8-10:
Check how often you get food from each of thesekiof stores.

More than one One time a| Two or One time a| Rarely
time a week | week three times | month or never
a month
A supercenter like Wal-
Mart
A grocery store like
Piggly Wiggly

A specialty store like a
farmers’ market or meat
market

A gas station or corner
store

A dollar store or
pharmacy

A warehouse or discount
store like Sam’s Club
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2A. Why don’t you do most of your food shopping asupermarkets?
No supermarkets close by

No transportation

Costs too much to get there

Can't find the types of food | need there

No child or elderly care

Hours aren’t convenient

They don’t accept SNAP or WIC

Not treated with respect

Other (please specify):

—TS@meP o0 TR

Suggested revision Question 2A:
If you don’t go to supercenters like Wal-Mart opgery stores like Piggly Wiggly, why?
(Circle all that are true for you.)

| do shop at these stores

None close by

No transportation

Costs too much to get there

Prices are too high there

Can't find the food | need there

Don’t have anyone to watch children

Store hours aren’t convenient

They don’t accept SNAP or WIC

Not treated with respect

Other things, like:

T oS@meoooTw

3. What is the name of the store where you buy most gbur food?

Suggested revision, Question 3:
What is the name and city of the store where yourbastof your food?
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4. How do you usually get to this store?

Walk

Bicycle

Drive a car

Get a ride with friends or relatives
Take a bus

Take a taxi

Take a customer service van
Other (please specify):

S@mooooTy

5. Do you pay any out-of-pocket costs for this transptation?
a. Yes (Answer Question 5A.)
b. No (Skip to Question 6.)
c. Don’'t know (Skip to Question 6.)

5A. (If you answered Yes to Question 5, then answéftis question.)
How much do you pay in out-of-pocket costs for roud-trip transportation?
$

Suggested revision, Questions 5-5A:
Do you have to pay someone else for this transpom
a. Yes, | pay about $
b. No

6. How far is this store from your home? Give your besestimate. miles

Suggested revision:
Delete Question 6.

7. Not including time in the store, how long does itake to travel to and from this store?
d. 15 minutes
e. 30 minutes
f. 45 minutes
g. 1 hour
h. 1% hours
i. 2 hours or more

Suggested revision, Question 7:
How long does it take to get to this store?

a. 15 minutes
b. 30 minutes
c. 45 minutes
d. 1 hour

e. 1% hours

f. 2 hours or more
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8. Do you usually shop at one particular store or doqu shop at several stores?
a. One store
b. Several stores
c. Don’'t know

9. What are the other types of stores you sometimesejshesides your main type of store?
A supermarket or grocery store

A specialty store like a meat market, bakery, or poduce stand

A convenience store or corner market

A dollar store or pharmacy

A warehouse or discount store

Other (please specify):

~pooow

10. How many stores do you shop at in a typical month?

a
b.
C.
d

e

f

abrhwWwNDEFLO

Suggested revision:
Delete Questions 8-10, which are addressed inubgested revisions for Questions 1-2.

11. How often do you:

Pretty much

. . Onl Don’t
every time | | Fairly often occasig/nally Never Know
shop
Look in the
newspaper for
grocery
specials?

Use coupons?

Stock up on an
item when you
find a bargain?

Compare prices
across stores?

Go to food
stores for
advertised
specials?

Use a shopping
list?
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Suggestions Question 11: Move to the end of Sedtiand alter as follows.
How often do you:

Pretty much
every time | Fairly often | Only sometimes | Rarely or never
shop

Look in the
newspaper for sales

Use in-store sales
papers?

Use coupons?

Stock up when you
find a good deal?

Compare prices at
different stores?

Go to stores for
special sales?

Make a grocery list?

12. Do you do most of your food shopping at stores thare close to your home or do you
travel outside your neighborhood?
a. Close by (Skip to Question 13.)
b. Outside my neighborhood (Answer Question 12A.)
c. Don’t know (Skip to Question 13.)

12A. (If you answered Outside My Neighborhood to Qestion 12, then answer this
guestion.) Why don’t you shop at stores in your nghborhood?

No stores close by

Crime

High prices

Limited food selection

I’'m embarrassed to use government benefits near hoen

| do food shopping as part of a trip with multiple purposes or destinations
outside my neighborhood

| get rides with people who shop outside my neighioood

. Other (please specify):

~pooow

@
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Suggested revision, Questions 12-12A:

7. Do you do_mosbf your food
shopping at stores that are close to
your home or do you travel outsid
your neighborhood?

117

a. Close by (Go to Question8)
b. Outside my neighborhood
(Go to Question 7A>)

S@mPa0 Ty

7A. Why don’t you shop at stores in your
neighborhood? (Circle all reasons you think are
true.)

No stores close by
Crime

High prices

No variety of food
Poor food quality
Long waits

Bad service

I’'m embarrassed to use government benefits
near home

| do food shopping as part of a trip with
multiple purposes or destinations outside my
neighborhood

| get rides with people who shop outside my
neighborhood

Some other reason, like:

13. Are you satisfied or dissatisfied with the food shpping situation in your

neighborhood?

Satisfied

Very satisfied

Somewhat satisfied

Neither satisfied or dissatisfied
Somewhat dissatisfied

Very dissatisfied

Don’t know

@rpooop

Suggested revision, Question 13:

How do you feel about the food shopping situatiogour neighborhood?

a. Satisfied

b. Very satisfied

c. Somewhat satisfied

d. Neither satisfied or dissatisfied
e. Somewhat dissatisfied

f. Very dissatisfied
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14.Overall, what changes or improvements would you li& to see in the food shopping
situation in your neighborhood? (Circle all that agply.)

T oS@mepoooTw

More large national chain supermarkets in the area

Better security at or near store areas

More direct public transportation routes to stores
Transportation services provided by the stores

Stores that stay open for 24 hours

Stores that open early and close late

Large supermarkets or stores located within walkingdistance
More stores that accept SNAP/Food Stamps and WIC Befits
Stores that sell bulk items at a discount

Other (please specify):

Suggested revision, Question 14:
What changes would you like to see where you I can circle more than one answer.)

Section 2

T TSemeoooT

More big grocery stores in the area

Better security at store areas

Better public transportation to stores

Transportation provided by stores

Stores that stay open for 24 hours

Stores that open early and close late

Large grocery stores within walking distance

More stores that accept SNAP/Food Stamps and WIC
Stores that sell bulk items at a discount

Other things, like:

The next questions ask how often you and your fanyilhave certain types of food available
at your home. Place an X in the appropriate box.

Suggested revision:
Section 2Mark X in the box that describes how often you hdwWkerent types of food at home.

15. Fruit

Always Mo‘i’itn?é s Sometimes Rarely Never
Fresh fruit
Canned/jarred

fruit

Frozen fruit

100 % juice
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Suggested revision, Question 15:

Fruits

Always

Most of the
time

Sometimes

Rarely

Never

Fresh fruit

Canned/jarred
fruit

Frozen fruit

100 % juice

16.Vegetables

Always

Most of the
time

Sometimes

Rarely

Never

Fresh
vegetables

Canned/jarred
vegetables

Frozen
vegetables

Suggested revision, Question 16:

Vegetables

Always

Most of the
time

Sometimes

Rarely

Never

Fresh
vegetables

Canned/jarred
vegetables

Frozen
vegetables

17. Protein Foods

Always

Most of the
time

Sometimes

Rarely

Never

Fresh meat,
fish, or
poultry

Frozen meat,
fish, or
poultry

Canned
meat, fish, or
poultry

Whole eggs

Peanut
butter
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Dried peas

or beans

Suggested revision, Question 17:

Protein Foods

Always

Most of the
time

Sometimes

Rarely

Never

Fresh meat,
fish, or
poultry

Frozen meat,
fish, or
poultry

Canned meat
fish, or
poultry

Eggs

Peanut butter

Dried peas or
beans

18. Grains

Always

Most of the
time

Sometimes

Rarely

Never

Whole wheat
or whole
grain breads
(sliced bread,
tortillas,
buns, bagels,
etc.)

Brown rice

Whole wheat
pasta

Ready to eat
cereal

Cooked
cereal like
oatmeal
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Suggested revision, Question 18:

Grains

Always

Most of the
time

Sometimes

Rarely

Never

Bread,
tortillas, buns,
or bagels

Rice

Pasta

Ready to eat
cereal

Cooked cered|
like oatmeal

19. Dairy Products

Always

Most of the
time

Sometimes

Rarely

Never

Milk (skim,
low, or
reduced fat)

Yogurt (low-
fat or fat-
free)

Cheese (low-
fat)

Suggested revision, Question 19:

Dairy Products

Always

Most of the
time

Sometimes

Rarely

Never

Milk

Yogurt

Cheese

20. Other

Always

Most of the
time

Sometimes

Rarely

Never

Salty snacks
like chips
and crackers

Sweet snacks
like candy or
cookies

Soft drinks,
fruit-
flavored
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drinks, fruit
punch (do
not include
diet drinks,
100% juice,
or sports
drinks)

Suggested revision, Question 20:
Other

Most of

Always the time

Sometimes| Rarely | Never

Salty snacks like chips and crackers

Sweet snacks like candy or cookies

Sodas or fruit drinks (Do not include die
drinks, 100% juice, or sports drinks)

Section 3
We would like to know how confident you are in thekitchen, how you rate your resources
for cooking, and what you know about nutrition.

Suggested revision:
Section 3Mark an X in the boxes that describe how confident are in the kitchen and how
you rate your cooking resources.

21.Place an X in box that best describes your conidem completing each of the tasks listed.

Extremely Very Moderately | Notvery | Not at all
confident | confident confident confident | confident

| can cook a nutritious
meal.

| can cook a meal in a
short amount of time.

| can cook a nutritious
meal without spending a
lot of money.

| can follow a recipe.
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Suggested revision, Question 21:

Extremely
confident

Very
confident

Somewhat
confident

Not very
confident

Not at all
confident

| can cook a nutritious
meal.

| can cook a meal in a
short amount of time.

| can cook a nutritious
meal without spending a
lot of money.

| can follow a recipe.

22. Place an X in the box that best describes howfgelabout cooking.

Strongly

Agree

Neutral

Disagree

Strongly
disagree

Cooking takes too much time.

| enjoy cooking.

Cooking meals is expensive.

If you know how to cook, it is
easier to eat more fruits and
vegetables.

Cooking is hard.

| feel comfortable in the
kitchen.

Suggested revision, Question

22:

Strongly

Agree

Neutral

Disagree

Strongly
disagree

Cooking takes too much time.

| enjoy cooking.

Cooking meals is expensive.

If you know how to cook, it is
easier to eat more fruits and
vegetables.

Cooking is hard.

| feel comfortable in the
kitchen.
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23.Place an X in the box that best describes youngdtr each of the following resources or
skills.

Very inadequate Inadequate Adequate | Very adequate

Cooking skills

Money to buy food

Appliances for
food preparation

Food selection in
local stores

Time available to
prepare food

Suggested revision, Question 23:

Very bad Bad Neither Good Very good
good or
bad
My cooking
skills
Money to buy
food
Appliances for
cooking

Food selection
in local stores

Time to prepare
food

24. According to the newest Dietary Guidelines, when flowing an average 2,000 calorie
diet, how many cups of fruits and vegetables shoulgbu eat each day?
a. 1% cups of fruit and 2 cups of vegetables
b. 2 cups of fruit and 2 %2 cups of vegetables
c. 3% cups of fruit and 4 cups of vegetables
d. 5 cups of fruit and 6 cups of vegetables

25. Which of the following are true about fruits?

Fruits canned in syrup contain more calories thanruits canned in juice
Frozen fruits are not as nutritious as fresh fruits

Fruits are low in calories and high in fiber

Both a and c are true

All of the above are true

PO T®

223




26.Which of the following statements are trueconcerning vegetables?
a. Canned and frozen vegetables have similar nutrientas fresh vegetables
b. Canned vegetables lose a lot of nutrients througthé canning process
c. Frozen vegetables contain less fiber than fresh veigbles
d. Both b and c are true
e. Both a and c are true

27.Which of the following are considered vegetables?
a. Beans
b. Salsa
c. Tortilla chips
d. Ketchup

e. Both a and b are considered vegetables

f. All of the above foods are considered vegetables

Suggested revision:
Delete Questions 24-27.

Section 4

The next questions are about the food eaten in younousehold in the last 12 months, and
whether you were able to afford the food you need.

Suggested revision: This section, the HouseholdIRRexurity Module, was not reviewed.
Suggest deleting this section as it does not rejaeeifically to research questions, and would
only be a control variable. However, Questions 33garticipation in food assistance programs)
may be helpful in describing the population inco®eggest moving these questions to the
demographic section.

28. As you read each statement that people have madeaut their food situation, think
about whether it was often, sometimes, or never teifor you or other adults in your
household in the last 12 months. Place an X in tregpropriate box.

Often Sometimes | Never Don’t
true true true know

| worried that my food would run out
before | got money to buy more.

The food that | bought just didn’t last, and
| didn’t have money to get more.

| couldn’t afford to eat balanced meals.
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Circle the answer that best describes your houselal

29. In the last 12 months, since last (insert month he), did you or other adults in your
household ever cut the size of your meals or skipeals because there wasn't enough
money for food?

a. Yes (Answer question 29A.)
b. No (Skip to Question 30.)
c. Don’t Know (Skip to Question 30.)

29A. (If you answered Yes to Question 29, then answthis question.) How often did
this happen?

a. Almost every month

b. Some months but not every month

c. Only 1 or 2 months

d. Don’t Know

30. In the last 12 months, did you ever eat less tharou felt you should because there
wasn't enough money for food?
a. Yes
b. No
c. Don’t Know

31. In the last 12 months, were you ever hungry but din't eat because there wasn't enough
money for food?
a. Yes
b. No
c. Don’t Know

32. In the last 12 months, did you lose weight becaudieere wasn't enough money for
food?
a. Yes
b. No
c. Don’t Know

33. In the last 12 months, did you or other householddults (include only family members)
ever not eat for a whole day because there wasnh@ugh money for food?
a. Yes (Answer Question 33A)
b. No (Skip to Question 34)
c. Don’t Know (Skip to Question 34)

33A. (If you answered Yes to Question 33, then answthis question.) How often did
this happen?

Almost every month

Some months but not every month

Only 1 or 2 months

Don’t Know

apop
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34.As you read each statement that people have madeali the food situation of their
children, think about whether it was OFTEN, SOMETIMES, or NEVER true in the
last 12 months for any child under 18 years old limg in the household. Place an X in
the appropriate box.

Often Sometimes | Never Don’t
true true true know

We relied on only a few kinds of low-cost
food to feed the children because we were
running out of money to buy food.

We couldn’t feed the children a balanced
meal, because we couldn’t afford that.

The children were not eating enough
because we just couldn't afford enough
food.

Circle the answer that best describes your houselal

35. In the last 12 months, since (insert current monthof last year, did you ever cut the size
of any of the children’s meals because there wasrénough money for food?
a. Yes
b. No
c. Don’t Know

36. In the last 12 months, did any of the children eweskip meals because there wasn't
enough money for food?
a. Yes (Answer Question 36A.)
b. No (Skip to Question 37.)
c. Don’t Know (Skip to Question 37.)

36A. (If you answered Yes to Question 36, then answthis question.) How often did
this happen?
a. Almost every month
b. Some months but not every month
c. Only 1 or 2 months
d. Don’t Know
37.In the last 12 months, were the children ever hungrbut you just couldn't afford more
food?
a. Yes
b. No
c. Don’t Know

38. In the last 12 months, did any of the children evenot eat for a whole day because there
wasn't enough money for food?
a. Yes
b. No
c. Don’t Know
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39. Are you or any member of your household eligibledr the following programs? Place
an X in the appropriate box.

Yes No Don’t know

Supplemental Nutrition Assistance Program
(SNAP or Food Stamps)

Head Start Program

Free or reduced-cost school meals

Emergency Food Assistance Program (TANF)

40. In the past 12 months, did you or any member of yo household use the following
programs? Place an X in the appropriate box.

Yes No Don’t know

Supplemental Nutrition Assistance Program
(SNAP or Food Stamps)

Head Start Program

Free or reduced-cost school meals

Emergency Food Assistance Program (TANF)

Section 5
We want to learn a little about you and the peoplé¢hat live in your household. Please fill in
or circle the answers that describe you.

Suggested revision:
Section 4We want to learn a little about you and the pedipde: live in your household. Please
fill in or circle the answers that describe you.

41.What is your current street address? (No P.O. Boxeplease.)

42.What is your age? years

Suggested revision, Question 42:
How old are you? years

43.What is your race/ethnicity? (Circle all that apply.)
American Indian or Alaska Native

Asian

Black or African American

Hispanic

Native Hawaiian or other Pacific Islander
White

Other (please specify):

> @rpoooTw

Prefer not to answer
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Suggested revision, Question 43:
What is your race/ethnicity? (You can circle mtivan one.)
Same answer choices as above.

44. What is your marital status?
Married

Widowed

Divorced

Separated

Never married

Living with partner
Other:

@rooooTp

Suggested revision, Question 44:
Are you?
Never married
Married
Widowed
Divorced
Separated
Living with my boyfriend or girlfriend
Other:

@rpooop

45. Counting yourself, what is the total number of peofe that live in your household more
than three months out of the year?

45A. How many of those are children 18 years or uret?

Suggested revision, Question 45-45A:
45. Counting yourself, how many people live witluymore than three months out of the
year?

46. How many people in your house are childreny@as old or under)?
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46.What is the highest level of education you receivéd
a. Less than ¢' grade
b. High school graduate, GED, or equivalent
c. Some college or Associate’s degree
d. College graduate or above

Suggested revision, Question 46:
What is the highest level of education you finished
a. Lessthan 9 grade
b. 9" 1d" or 11" grade
c. 12" grade or GED
d. Some college or Associate’s degree
e. College graduate or above

47. What is your employment status?
a. Employed full time
b. Employed part time
c. Unemployed
d. Other:

48. Do you or someone in your household own a car?
a. Don’'t know
b. Yes

c. No, but we have a car we can use to get around, we know someone with a car

that can take us around.
d. No, we do not have access to a car.

Suggested revision, Question 48:

Do you or someone in your household own a workex@ c

a. Yes

b. No, but we have a car we can use to get arounsle&now someone with a car that

can take us around.
c. No, we do not have access to a car.

49. Do you or anyone living in your household have alhysical or mental disability that

impacts your household food shopping?
a. Yes
b. No
If yes, please describe:

Suggested revision, Question 49:

Do you or anyone living in your household have ggital or mental disability that affects

how you shop for food?
a. No
b. Yes,itis:
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50. Do you or anyone living in your household have angpecial dietary needs that impact
your household food shopping?
a. Yes
b. No
If yes, please describe:

Suggested revision, Question 50:
Do you or anyone living in your household have apgcial dietary needs that impact your
household food shopping?
a. No
b. Yes,itis:

51. Which of the following best describes the place vane you are currently living?
a. Apartment, condo, or duplex
b. Trailer or mobile home
c. Free-standing house
d. Shelter or other semi-permanent home
e. Currently without a permanent home
f. Other (please specify):

Suggested revision, Question 51, Answer f:
Something else, like:

52.How long have you been living at your current residnce?

Suggested revision, Question 52:
How long have you been living in your neighborhood?

Suggested additions:
Are you or any member of your househeliible for these programs?

Yes No Don’t know

SNAP or Food Stamps

Head Start Program

Free or reduced-cost school meals

In the past 12 months, did you or any member of yrmuseholdisethese programs?

Yes No Don’'t know

SNAP or Food Stamps

Head Start Program

Free or reduced-cost school meals

Emergency Food Assistance (food banks, etc.)
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53. How long have you been receiving WIC benefits?

Suggested revision, Question 53:

How long total have you been receiving WIC bengfits
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