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Abstract Within most developed countries, rural residents
are more likely to be obese and overweight compared to their
urban counterparts. Studies of specific rural communities have
found that the limited availability of healthy foods in the com-
munity and home as well as individual characteristics and
preferences contribute to poor diet and overweight. The rural
food environment is varied and may be affected by climate,
regional and cultural preferences, transportation access, and
remoteness among other factors. Given this diversity and the
vulnerabilities of rural residents, who are more likely to have
low-income, substandard housing or low educational attain-
ment compared to their urban counterparts, policy and pro-
grammatic interventions should target specific needs and com-
munities. This review will describe the rural community,
home, and individual food environments and what is known
about their roles in healthy eating.

Keywords Rural . Obesity . Overweight . Food
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Introduction and Context

At the national level and among specific states within the USA,
rural children and adults have higher prevalence and greater risk
of obesity compared to their urban counterparts, even when con-
trolling for demographic characteristics, nutrition, and physical
activity [1, 2, 3•, 4]. Based on self-reported weight and height,
20 % of rural adults are obese compared to 18 % of urban adults
[4]. When clinical data are examined, 40 % of rural adults are
obese compared to 33% of urban adults [3•]. Compared to urban
counties, obesity prevalence is higher in rural counties adjacent
to urban ones and in small, remote rural counties [5], while the
rural South andMidwest have higher obesity prevalence than the
rural Northeast and West [4]. The reasons for greater obesity
prevalence in rural communities and by region may relate to
aspects of the food environment. Some rural studies have found
that the limited availability of healthy foods in the community
and home [6, 7] as well as individual characteristics and prefer-
ences contribute to poor diet and overweight [1, 2]. For rural
USA residents nationally and at the state level, higher daily en-
ergy intake and higher percent of calories from fat were associ-
ated with higher obesity prevalence [3•, 8, 9].

Rural and urban residents share similarities in their food
environments. Both tend to travel outside of their home com-
munities for groceries except for those that lack easy access to
personal transportation [10–12]. However, rural residents may
be more likely than urban residents to obtain food from com-
munity and household farms, hunt, fish, forage, and use large
freezers for storing bulk foods. A recent survey of households
in Maine, one of the most rural states in the country, indicates
that more than thirty percent of all households depend on
some form of self-provisioning to meet their food needs
[13]. Additionally, a comprehensive review found that rural
residents often lived in neighborhoods with poor access to
supermarkets and healthy food [14]. Few studies compare
the rural and urban food environment; however, the literature
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does reveal that specific rural communities have unique char-
acteristics, pointing to the need to avoid generalizations in
defining the rural food environment.

In general rural residents are more likely to have demo-
graphic characteristics that place them at greater risk for obesity
and other poor health outcomes. Compared to urban residents,
rural residents face disparities in health status and outcomes
[15–17] and receive fewer medical services [18, 19]. Rural
residents are also more likely to have low-income and low-
educational attainment than urban residents [20]. In agreement
across studies, low-income and low educational attainment are
associated with high obesity prevalence among rural children
and adults [1, 2, 21]. Low educational attainment, such as hav-
ing a high school degree or less, was also associated with in-
creased obesity risk [21], greater likelihood of eating at food
outlets associated with obesity (e.g., buffets) [22], and having
limited access to fruits and vegetables [23]. Additionally, hav-
ing a health condition other than obesity, being in fair or poor
health, or having a limitation in daily activities were also asso-
ciated with obesity for rural children and adults [1, 4].

The purpose of this review is to provide an update on the
literature and key issues and current debates relating to the
rural food environment and its contribution to obesity rates
in rural communities. Our approach included PubMed and
Google Scholar searches focusing on recently published US
research and reviews (2005–2014), with earlier sentinel pub-
lications included that introduce the connection between food
environment and obesity and that provide content where gaps
exist in the more current literature. Due to limitations on the
length of this review, we concentrate on the rural community,
home, and individual food environments, based on a previ-
ously published conceptual model [10]. We do not focus on
the rural school food environment, food policy environment
or retail food store policy and decision making. PubMed
search terms included rural food environment; rural food de-
sert; rural food access; rural food insecurity; and rural obesity
and overweight. We used a “snowball” approach when
searching to capture the most relevant peer reviewed articles
on the rural food environment and its impact on obesity. We
also highlight controversies in the field that we have observed
through our own research. For ease of use, we refer to rural
and urban location, terms that are commonly defined by fed-
eral agencies on the basis of population centers, commuting
patterns, and geographic boundaries [24]. Urban and rural
areas within the USA are often identified based on the federal
Office Management and Budget’s metropolitan and non-
metropolitan county designations. The metropolitan designa-
tion is based on a population center and includes adjacent
communities that commute to the core, while the non-
metropolitan designation is given to all counties that do not
meet the metropolitan designation. The term “remote” is pri-
marily used where a rural county is adjacent only to another
rural county [24].

Community Food Environment

In general, the community food environment is based on food
stores’ availability, type, and location with products described
by availability, quality, and price [25]. Since the small popu-
lation base of many rural communities cannot support a su-
permarket or grocery store, non-traditional food outlets may
take on a larger role in ensuring food availability in rural over
urban environments.

Availability, Type, and Location of Food Outlets

At the community level, the rural food environment is com-
posed of both traditional and non-traditional food outlets [26,
27]. Traditional food sources include supermarkets, grocery
stores, and fast-food and full-service restaurants. Non-
traditional sources include convenience stores, pharmacies
and drug stores, heavily-discounted retail stores (i.e., dollar
stores), farmers’markets and produce stands, mass marketers,
and “channel-blurred” retail (e.g., gas stations with a food
outlet). Supermarkets typically provide the best availability
and lowest price of healthy foods over grocery stores and
convenience stores [28]; however, research suggests that rural
communities have limited access to food stores where wide
selections of high quality, healthy foods and low prices are
available [29–31]. Whether or not a household has access to a
motor vehicle and willingness to travel may also impact the
community food environment. Limited motor vehicle access
reduced consumption of fast food among rural communities of
New Hampshire and Vermont [22], while it improved access
to fruits and vegetables in a six-county rural area of Texas
[32]. Residents of isolated rural communities through the
South and Western US regions traveled long distances to pur-
chase food in bulk to take advantage of lower prices [33].
Rural Maine parents who drove longer distances (20 miles
or more) to grocery shop were more likely to buy from stores
that scoredwell on product availability, quality, and price [10].
Compared to urban Minnesota residents, rural focus group
participants mentioned they were willing to travel to obtain
food, but they planned the trip in advance to take advantage of
visiting multiple stores in one trip [34].

Rural food store and restaurant accessibility is limited to
convenience stores, fast-food restaurants, and dollar stores for
rural populations generally and for rural low-income and mi-
nority populations specifically [14, 26, 29, 31, 35]. For exam-
ple, convenience stores were the most common food outlet
over grocery stores and supermarkets for American Indians
living on reservations in Washington State; however, these
convenience stores provided limited access to foods that were
part of the national standard for a minimally nutritious diet at
low cost [35].

Non-traditional food outlets that may be more common in
rural compared to urban food environments include
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purchasing from farmers directly as well as making purchases
at flea and farmers’ markets. Farmers’ markets and orchards
were common food sources among residents of rural Maine
[10], Oregon [30], and Hawaii [36], while flea markets and
mobile and home-based food vendors were part of the com-
munity food environment in rural areas along the south Texas
border with Mexico [37, 38]. Food pantries and other civic
safety-net options such as community kitchens and meals on
wheels are also among alternative food sources for low-
income rural residents [39], especially at the month’s end
when resources have dwindled [11].

To understand the complex rural food environment and
design appropriate interventions, it is critical to consider the
availability and variety of food in all types of stores and res-
taurants accessible to families, including dollar and conve-
nience stores, flea and farmers’ markets, and fast food restau-
rants [40, 41]. In the general food environment literature, ev-
idence suggests that proximity to supermarkets is associated
with increased consumption of fruits and vegetables, while
proximity to fast-food outlets increases consumption of
higher-energy food and lower-quality diet [42]. However, an
emphasis on supermarkets, groceries and restaurants alone
will not adequately capture rural food retail sources [37]. It
appears that urban and suburban communities have good ac-
cess to supermarkets and grocery stores; however, few studies
compare the rural and urban community food environment. In
one study of rural and urban communities in upstate New
York, an urban minority community experienced more bar-
riers to retail fruit and vegetable availability than did a rural
community [43].

How Well Does the Community Food Environment Explain
Obesity?

Findings are mixed on the influence of the community food
environment on weight status for rural residents. In a national,
longitudinal study, density of small grocery stores was not
related to weight status for rural residents. However, persons
who encountered an increase in density of supermarkets be-
cause they moved from a rural to urban area experienced a
decline in bodymass index (BMI) over two years, while great-
er density of full-service restaurants resulted in an increase in
BMI [44]. Limited availability of fresh fruits and vegetables in
food outlets in rural Southern communities was not associated
with obesity [45]. Small area interventions in rural communi-
ties improved healthy eating among child-caregiver dyads
[46] and reduced or attenuated body fat among students [47].

Studies that did not focus on rural residency also reported
contradictory findings of the influence of food store accessi-
bility on BMI. Though close proximity to supermarkets and
grocery stores indicated improved access to healthy food [28]
and improved diet [48], access to supermarkets, fast food res-
taurants, or convenience stores did not impact BMI among

California youth [49•] or elementary school children nation-
ally [50•]. In contrast, proximity to supermarkets [45, 51] and
farmers’ markets in North Carolina [52] was associated with
lower BMI, while proximity and frequent use of convenience
stores [14], small grocery stores [21], and fast food outlets
[23] were associated with higher BMI. It may be that selected
age groups and limited sample sizes within and community
variations across these studies result in inconsistencies. How-
ever, there is no clear path toward a large area analysis given
the difficulty in aligning data sources with indicators of over-
weight and obesity and an accurate description of the commu-
nity food environment.

Home Food Environment

The home food environment is complex and varying, affected
by food availability at various outlets, shopping frequency,
and the influence of the person who shops and prepares meals
[53]. Eating foods prepared at home is often associated with
healthy eating while eating foods prepared away from home is
associated with poorer diet quality [54]. More frequent family
meals are associated with higher consumption of healthy
foods in children, adolescents, and adults and increased family
meal frequency may decrease risk of overweight or obesity in
children and adolescents. However, if family meals consist of
fast food, television viewing or a chaotic environment, the
benefits of family meals may dissipate [55]. It is unclear
whether rural families are more likely to eat meals in the home
together than urban or suburban families and whether family
meals are more or less likely to include healthy food choices.

Healthy Behaviors in the Home and Barriers to Healthy
Eating

Very few studies have examined the rural home food environ-
ment. Among those that have, unhealthy foods in the home
lead to poor nutrition, while certain behaviors, such as eating
as a family, promote healthy eating. For example, in North
Carolina and in rural Georgia the presence of unhealthy foods
in the home was associated with intake of unhealthy foods [8,
56], while a healthy home food environment promoted normal
weight status among rural American Indian children [57].
Home food behaviors — such as eating as a family, children
eating breakfast, serving vegetables, and use of a farmer’s
market— and parent food consumption were associated with
children’s healthy eating behaviors among low-income rural
Maine families [10]. Even when taste preferences for fruits
and vegetables were low among urban and suburban Minne-
sota adolescents, home availability continued to positively
influence consumption [58]. Examining the influence of fruit
and vegetable availability despite preference among rural
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families may help determine whether differences exist in the
rural versus urban home food environment.

The home food environment may be particularly challeng-
ing for some of the most vulnerable rural populations. Rural
American Indian children [59] and youth [60] encountered
barriers to eating healthy food such as lack of home availabil-
ity, high cost, lack of time to prepare healthy meals, personal
eating patterns and lack of knowledge of healthy eating
choices, and limited availability of grocery stores on reserva-
tions. In rural Appalachia, those who prepared meals for their
families saw more social and practical costs than rewards to
serving vegetables, and family norms prevented learning
about and exposure to unfamiliar vegetables [61]. Rural
persons with disabilities may experience more difficul-
ties in accessing large food retailers as a result of travel
and time issues [62]. In a qualitative examination of
food access in New York low-income rural, village
and inner-city families, nearly one-half of primary gro-
cery shoppers reported health conditions or disabilities
that limited food access [63]. Among rural adults in the
Lower Mississippi Delta Household food insecurity was
associated with poor health status [64].

Influence of Parents on Children’s Eating Behavior

Parent BMI has been shown to influence weight status for
children [49•, 57]. Limited research points to the possibility
that parents’ eating habits also predict eating behaviors and
weight status of rural children. Among parents of young chil-
dren in rural southeastern Missouri, parents who frequently
ate homegrown fruits and vegetables had children who were
more likely to also eat homegrown fruits and vegetables [65].
Among low-income rural Maine families, parent consumption
of healthy foods was negatively associated with childhood
obesity [10].

Influence of Work and Social Events on Food Availability

Workplaces and social environments may serve as an exten-
sion of the home environment. The demands of work sched-
ules as well as the work environment itself influenced the
home food environment in several rural communities. For
rural women in North Carolina, the commute between an ur-
ban workplace and rural home was often used to pick up
premade dinners or shop for dinner ingredients outside of their
home communities [66], while rural Oregon residents pur-
chased take-out food on the way home from work, as a way
to ease time demands [30]. The rural workplace in New York
and Georgia included unhealthy food served at work events
and as rewards [67, 68]. We found no evidence that the work
environment among rural residents was notably different from
that of urban residents; however, given that rural residents
generally travel longer distances to work, this may impact

time for healthy in-home cooking. Among rural focus group
participants, food was regarded as a sign of hospitality
at social events and attendees felt an obligation to accept
[33, 67].

Food Insecurity

The absence of food security— defined as inconsistent access
to adequate food for active healthy lives [69] — is associated
with high obesity rates [70, 71]. Compared to urban, rural
children rely more frequently on food stamps and free or re-
duced price lunch [72]. Rural focus groups and survey respon-
dents reported continued and growing reliance on federal food
assistance programs, such as food stamps,WIC, and commod-
ity foods. Respondents also reported the use of food pantries,
food banks, or other programs in emergency situations [33,
73]. While these studies do not conclusively identify a link
between rural food insecurity and obesity, it appears that rural
residents that depend on food assistance may face higher risk
for overweight and obesity than their urban counterparts.

Fresh Versus Processed Fruits and Vegetables

It is generally understood that fresh fruits and vegetables are
part of a healthy, well-balanced diet. However, a focus on
fresh produce may be a disservice to rural persons who might
have improved access to healthy foods if they were to con-
sume canned or frozen options that are easier and cheaper to
supply in more remote communities compared to fresh pro-
duce. In a rural community where the nearest large grocery
outlet is 40 miles away, but where smaller grocery stores,
convenience stores, and gas stations with limited fresh pro-
duce are easily accessed, should we continue to promote fresh
over canned and frozen foods in these settings? In a pre-post
assessment of a policy change to add fruits and vegetables to
the WIC food package, small vendors and pharmacies met
WIC requirements by stocking canned or frozen vegetables
[74].

A review comparing the nutritional content of fresh, frozen,
and canned fruits and vegetables revealed that loss of nutrients
during storage may in fact be greater in fresh produce than in
stored frozen and canned foods [75]. In six rural Texas
counties, rural residents had better travel distance to a variety
of fresh and processed fruits and vegetables among non-
traditional food stores and convenience stores than to the
nearest supermarket [41]. Because many rural families
may not have access to gardens and farmers’ markets
[12] and may rely on dollar or convenience stores that
do not stock fresh produce, a full understanding of the
rural food environment must include the understanding of a
variety of healthful food options, including canned and
frozen foods, in all types of stores that are accessible to
rural families [40].
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Individual Food Environment

The individual food environment, composed of the individ-
ual’s demographic characteristics and their eating behavior,
may influence weight status. Rural residents’ eating behavior
may be influenced by regional and cultural preferences as well
as by personal taste and attitudes.

Influence of Personal Taste and Attitudes on Food Choices

Among rural and urban North Carolina women, mothers were
motivated to create a healthier food environment; however,
family members’ preferences for unhealthy fast food or con-
venient snack foods negatively influenced women’s food
choices [66]. In a study of urban and suburban Minnesota
adolescents, home availability and taste preferences were
found to be the primary influence on whether an adolescent
consumed fruits and vegetables [58]. Focus groups with
American Indian 5th graders in a rural frontier setting revealed
that dislike for foods on the federal Dietary Guidelines for
Americans was the number one barrier to consumption of
foods such as grains, fruits and vegetables, meat, beans, and
milk [59]. Regional food patterns and preferences also impact
food choices, with Southern communities in particular known
for their high-fat food choices [68, 76].

Applying the Food Desert Concept to Rural Communities

The term ‘food deserts’ refers to areas where residents have
limited access to a variety of healthy and affordable foods.
Residents of these areas who lack access to vehicles or public
transportation are particularly vulnerable, and may rely more
on smaller neighborhood stores that lack healthy foods or
offer them at higher prices [77, 78]. Food deserts have been
associated with poor-quality diets [48], but contradictory find-
ings and study limitations have led some to call for more
rigorous, longitudinal research to determine the strength of
the relationship between food deserts and diet [49•]. The term
‘food swamp’ has been introduced as a twist on the metaphor
‘food desert,’ to depict areas where families may have access
to healthy foods and have strategies to travel to stores with
healthful options, but where less healthy, convenient, easy,
and cheap foods options may ‘swamp’ out the healthy ones
[79].

Most studies of food deserts have focused on neighbor-
hoods in urban settings. Some researchers have suggested that
applying the concept of food deserts to rural areas may be less
meaningful, given the complex and varied sources of food
(e.g., from farmers, hunting, gardening, bartering, freezing)
that rural residents have reported and the distance that they
are accustomed to driving for work and services, including
food shopping [10, 11, 34]. In a published exchange on this
issue, Lucan and colleagues [12] argued that weakening the

term food desert for rural areas may shift needed attention
from the reality of rural food-access problems. They voiced
concerns over Hartley and colleagues’ assertion that rural res-
idents have access to alternate means of food procurement,
including hunting and gardening. They also noted that rural
residents living in mobile homes, substandard housing
conditions, and shanty towns may not have room or
electricity to support large freezers for storing bulk food
items, which Hartley et al. found to alleviate rural food
access concerns in rural Maine. Lucan and colleagues
[12] suggest that many rural residents have limited or
no access to vehicles, restricting travel to stores for
purchasing food, while Hartley and colleagues [80] the-
orized that the boundaries of food deserts in rural areas
could potentially be expanded because of residents’ re-
ports of accepting distant travel for services as a part of
rural life. As noted elsewhere, rural residents were more
likely than urban to shop for food outside their home
community [81]. Both sets of authors agreed that rural
communities are heterogeneous, and because of this,
careful study is required for understand the complexities
of the rural food environment in different communities.

Regardless of the meaning and measure of ‘food deserts,’
large food retailers with lower prices such as grocery chains
and supercenters may not find it feasible to operate in
rural areas that lack sufficient infrastructure and custom-
er base [79]. Developing creative programs and incen-
tives for increasing access to healthy and affordable
foods in rural areas is necessary. Researchers agree that
rural communities are not homogeneous and require tai-
lored, creative solutions increasing residents’ access to
healthful and affordable foods. Although personal fac-
tors impact eating behaviors of rural residents, it has
been found that it is often the physical and social envi-
ronments that place constraints on food access. Solu-
tions to decrease barriers to healthful eating should in-
clude creating alternatives, such as community gardens
and informal transportation networks in rural communi-
ties [82].

Conclusions

Despite limits on access to supermarkets and other sources of
healthy food, the food environment in some rural communi-
ties seems to be characterized by the use of freezers, hunting,
foraging, and mobile vendors. Other rural communities have a
narrower food environment restricted by deep poverty or a
lack of transportation. Given diversity among rural communi-
ties [83] as well as variation in the type and density of food
outlets within rural communities, it will be important for pol-
icy makers and community planners interested in addressing
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gaps and limits in the rural food environment to fully know the
community they seek to help. Strategies for rural environmen-
tal and policy change should include developing broad-based
partnerships and building on existing infrastructure [84•].
What works for low-income rural white persons in Maine will
differ fromwhat works for low-income rural Hispanic persons
in south Texas. Additionally, direct observation or “ground-
truthing” is important in describing the rural food environ-
ment, because of disagreement between the actual food envi-
ronment and secondary or commercial data sources [22, 26,
85]. At the research level, it will be important to supplement
rural-specific studies with ones that compare rural and urban
communities, perhaps within the same state or featuring sim-
ilar demographic features to determine if the characteristics of
the rural food environment are indeed different from those of
the urban environment. In particular, little is known about
vegetable preferences and consumption patterns among rural,
low-income US families, which may be helpful in developing
family-centered, home food environment interventions [61].
Food pantries, community kitchens, and meals on wheels are
valuable alternative food sources to be explored when design-
ing interventions to improve the rural food environment, es-
pecially for low-income residents.

Several documents describe interventions to the rural food
environment that improved access to nutritious diets and de-
creased overweight and obesity [73, 86, 87]. Additionally,
other interventions have successfully improved the home en-
vironment through home visits [6], community gardening
[88], health information and goal setting support [89], healthy
foods in schools [90, 91], and a peer intervention [92]. Most
barriers to implementing healthy eating and active living pol-
icies result from the limitations inherent in small communities:
lack of interest from funders in supporting their efforts; limited
influence in state policies; and lack of adequate staff [84•].
However, given the creative and thoughtful approaches rural
individuals have applied to their food environment [10, 11,
34] as well as the interventions documented above, rural com-
munities and residents have illustrated that they have the de-
termination and self-sufficiency to address their food environ-
ment challenges. Rural communities and residents as well as
policymakers and community planners have many opportuni-
ties to address disproportionate obesity prevalence.
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