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Abstract The prevalence of obesity is higher in racial/ethnic
minority populations compared to non-Hispanic whites. Re-
cently, a substantial body of literature has focused on under-
standing the role of the retail food environment in shaping
racial, ethnic, and socioeconomic disparities in obesity risk.
Compared to predominately white neighborhoods, retail food
environments in minority neighborhoods have been found to
be more “obesigenic” and offer fewer opportunities for healthy
eating. Studies generally show that predominately African
American and Native American neighborhoods have fewer
chain supermarkets; more liquor/convenience stores; lower
availability of healthy food options and lower-quality fresh

produce than predominately white neighborhoods. However,
results from studies examining food environments in Hispanic/
Latino neighborhoods have been mixed. While several studies
report an association between retail food environments, dietary
intake, and obesity risk in children and adults, findings vary
depending on the aspect of the food environment being stud-
ied, measures being used, target population considered, and
geographic area where the study was conducted.
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Introduction

Obesity is epidemic in the United States and has been associ-
ated with an increased risk of numerous adverse physical and
psychological health outcomes. Prevalence rates of obesity are
significantly higher in racial/ethnic minority groups compared
to non-Hispanic whites. For example, in adults, rates of obe-
sity (body mass index [BMI] ≥30 kg/m2) for non-Hispanic
blacks (49.6 %) exceed those for all other racial and ethnic
groups [1]. Data from the most recent National Health and
Nutrition Examination Survey (2009–2010) indicate that
21.2 % of Hispanic and 24.3 % of non-Hispanic black chil-
dren and adolescents (ages 2–19 years) are obese (≥95th
percentile) compared to 14.0 % of non-Hispanic whites [2].
In addition, results from other national and local surveys (e.g.,
the Pediatric Nutrition Surveillance System) show equally
high rates of obesity in American Indian/Alaska Native and
Native Hawaiian children and adults [3, 4•, 5].

Although the causes of obesity disparities are clearly
multifactorial, unhealthful dietary patterns are a major con-
tributor [6]. The diets of racial/ethnic minority groups com-
monly fall short of those recommended for obesity
prevention, as well as the prevention and management of
conditions in which obesity is a major contributor (e.g.,
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diabetes and cardiovascular disease) [7, 8]. Suboptimal
intakes of fruits, vegetables, whole grains, and excess con-
sumption of sugar-sweetened beverages and fast food are
documented in most minority populations [9]. There is
considerable agreement among experts that multilevel
approaches to behavior change, and those that integrate a
systems approach have the greatest potential to improve
dietary intakes and reduce the high prevalence of obesity
in minority populations [10]. Still, researchers have tradi-
tionally centered on identifying and intervening on psycho-
social and behavioral contributors to dietary intake and
weight status at the individual level [11–13].

In the last decade, a substantial body of literature has
highlighted the important role of environmental context in
shaping obesity risk [14–16]. Although a variety of contexts
are of interest (e.g., home, school, child care). A major focus
of this work has centered on examining relationships be-
tween retail food environments, including food availability
(the types of food outlets and food options available), af-
fordability (cost and pricing of healthy foods options), qual-
ity (freshness and appearance of foods), and health
behaviors and health outcomes [14]. A growing body of
evidence suggests that geographic distribution of food
resources in the United States are greatly influenced by race
and ethnicity [17, 18]. Several studies have found that retail
food environments in minority neighborhoods are more
“obesigenic” (i.e., promote the overconsumption of calories)
and offer fewer opportunities for healthy eating compared to
those in predominately white neighborhoods [18, 19].

With a particular focus on understanding racial/ethnic dis-
parities in obesity, this review provides an overview of the
literature examining inequities in retail food environments by
neighborhood racial/ethnic composition and linking retail food
environments, dietary intake, and obesity risk in racial/ethnic
minority populations in the United States. It concludes by
offering recommendations for additional research and potential
interventions to improve retail food environments and food
access in minority communities. In contrast to previous
reviews that focus mainly on African Americans and His-
panics/Latinos, the current discussion also considers research
related to retail food environments in American Indians/Alaska
Natives and Native Hawaiians communities [19, 20, 21•, 22•].

Neighborhood Racial/Ethnic Composition
and Geographic Distribution of Retail Food Outlets
and Healthy Food Options

Retail Food Environments in African
American Neighborhoods

Research examining associations between retail food envi-
ronments and obesity in minority populations has largely

focused on the role of retail food stores in shaping obesity
risk and obesity-related behaviors, specifically dietary in-
take [20, 22•, 23•, 24]. With a few exceptions, studies
generally show that predominately African American neigh-
borhoods have fewer chain supermarkets; more liquor/con-
venience stores; lower availability of healthy food options
(e.g., fruits and vegetables); and lower-quality fresh produce
than predominately white, and in some cases, Hispanic/
Latino neighborhoods [18, 23•, 25, 26, 27•, 28••, 29, 30••,
31–34]. For example, in a national study examining racial/
ethnic and socioeconomic differences in food outlet avail-
ability across 28,000 zip codes, Powell et al. [35] found that
the availability of chain supermarkets in African American
neighborhoods was only 52 % of that in white neighbor-
hoods even after adjusting for neighborhood income, with
less relative availability in urban areas. Similarly, Bodor et
al. [36••] assessed availability of food outlets and healthy
food options in neighborhoods in New Orleans between
2004 and 2005. African American neighborhoods had fewer
supermarkets and lower aggregate availability of fresh fruits
and vegetables compared to other neighborhoods.

While most research has depended on objective measures
of retail food environments, studies examining racial differ-
ences in perceived retail food environments have noted similar
results, with African Americans tending to be less satisfied
with the availability and selection of healthy food options in
their residential neighborhoods, compared to whites. For ex-
ample, Zenk et al. [37] found that satisfaction with neighbor-
hood availability of fruits and vegetables was lower in
neighborhoods that had proportionately more African Amer-
ican versus white or Hispanic/Latino residents. Some studies
also note that African Americans tend to travel further to make
food purchases compared to their white counterparts, suggest-
ing that African Americans may leave their neighborhoods to
seek better shopping opportunities. [38].

Differences in the geographic location of fast-food and
full-service restaurants in predominately African American
compared to white neighborhoods have also been reported
[18]. Most studies have found that neighborhoods with
higher concentrations of African American compared to
white residents have greater availability of fast-food restau-
rants compared to full-service restaurants, and potentially
fewer choices for prepared food sources overall [25, 39].

The price of healthy food options also can play an
important role in shoppers’ purchasing decisions, espe-
cially among low-income consumers. The inverse rela-
tionship between obesity and socioeconomic status
(SES) is well documented, with the highest rates of obe-
sity occurring among population groups with the highest
poverty rates and the least education [1, 40]. Research
examining affordability of healthy food options between
predominately African American and white neighbor-
hoods has yielded mixed results [32, 41••, 42••, 43].
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Many studies have focused specifically on examining
price differences in fresh fruits and vegetables. Studies
generally report limited differences in the prices of fruits
and vegetables in neighborhoods with predominately Af-
rican American residents compared to white residents
[33]. Nevertheless, a number of studies have noted that
fruits and vegetables offered in African American neigh-
borhoods are generally of lower quality [29, 38]. Studies
that report differences in fruit and vegetable pricing sug-
gest that racial disparities in both food prices and quality
may be attributed to store type, specifically more conve-
nience and smaller stores in African American neighbor-
hoods compared to more supermarkets in white
neighborhoods [42••].

Retail Food Environments in American Indian/Alaska
Native and Native Hawaiian Neighborhoods

In contrast to research targeting African American popula-
tions, fewer studies focus on retail food environments in
American Indian/Alaska Natives communities. Although ac-
cess to food stores and food options (particularly traditional
foods) can vary greatly across these communities, findings
from existing studies indicate that American Indian/Alaska
Natives generally have limited access to diverse food outlets
and/or healthy foods, with fewer supermarkets and more gas
stations and convenience stores on or near American Indian
reservations [3, 44, 45••]. O’Connell et al. [45••] used a
standardized checklist to assess the availability and cost of a
market basket of food items consistent with the US Depart-
ment of Agriculture (USDA) Thrifty Food Plan in American
Indian communities in Washington State. Fifty stores were
identified including 25 convenience stores, 16 grocery stores,
and 9 supermarkets. Only 38 % of the checklist items were
available across all stores. In addition, foods from the dairy
and sugars/sweets groups had the greatest availability, where-
as fruits and vegetables had the least. Although cost of the
most commonly available items were the lowest in super-
markets, 34 % of the reservations did not have a super-
market, with the nearest off-reservation supermarket for
most being 10 miles away. We only identified one study
targeting Native Hawaiians; however, patterns in retail
food availability appear to be similar to those in African
American and American Indian/Alaska Native communi-
ties [4•].

Retail Food Environments in Hispanic/Latino Neighborhoods

Whereas research examining retail food environments in
other racial/ethnic groups has been fairly consistent, find-
ings examining disparities between Latino/Hispanic and
white neighborhoods have been mixed. Many studies
report a greater number of smaller stores in predominately

Hispanic neighborhoods compared to white or racially
mixed neighborhoods; whereas other studies have
reported no difference in supermarket and grocery store
access [46–50]. In contrast to smaller stores in African
American and Native American communities, some evi-
dence suggests that smaller stores in Latino neighbor-
hoods may actually stock a wide variety of healthier
food options. Emond et al. [51••] examined differences
in availability and affordability of healthy food items
within supermarkets compared to Hispanic/Latino grocery
stores or tiendas in South San Diego County. Although
the tiendas were smaller than supermarkets, availability
and quality of fresh produce and low-fat milk were sim-
ilar. Still, compared to the supermarkets surveyed, avail-
ability of lean meats at tiendas was limited. Furthermore,
while the price per unit (item or pound) for most fresh
produce was lower in tiendas, the cost for skim milk was
significantly higher. Two studies examining retail food
environments in small cities (Central Falls, Rhode Island
and East Central New York) found that fresh fruits and
vegetables were more available in the Hispanic/Latino
compared to predominately white or mixed-race neighbor-
hoods, but the prices were generally higher [52, 53].
Similar to studies involving African Americans, authors
attributed the higher prices of fresh produce items in
Hispanic/Latino neighborhoods to the lack of large-
volume retailers. Likewise, studies examining availability
and affordability of a market basket of foods based on the
USDA Thrifty Food Plan guidelines have also found
limited differences in availability but higher prices that
made the basket less affordable [54].

Studies have also noted differences in restaurant avail-
ability in predominately Hispanic/Latinos compared to
white neighborhoods. Powell et al. [39] found significantly
fewer restaurants available in predominantly Hispanic
neighborhoods, which had 60.9 % the number of available
full-service restaurants and 55.8 % the number of fast-food
restaurants compared to non-Hispanic neighborhoods. How-
ever, information about the availability and cost of healthy
options in restaurants in predominately Hispanic/Latino
neighborhoods is limited [55].

Relationships between Retail Food Environments
and Dietary Intake

Evidence suggests that supermarkets and larger food stores
generally provide better availability, selection, quality, and
lower prices compared to smaller stores [56]. Research has
found an association between living in a neighborhoodwith or
in close proximity to a supermarket and better dietary quality
and higher fruit and vegetable intakes even after controlling
for individual/family level characteristics [25, 57–59]. Some
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studies have also reported an association between availability
of healthy food options at both supermarkets and smaller
grocery stores (specifically fruit and vegetables) and individ-
ual consumption of those options [60]. For example, studying
fruit and vegetable access in a predominately African Amer-
ican (53 %) sample in New Orleans, Bodor et al. [60] found
that respondents who had a small food store within 100 m of
their home had a significantly higher mean intake of vegeta-
bles and a marginally significant higher mean intake of fruits.
In addition, vegetable availability at retail stores (as measured
by shelf space) was also positively associated with reported
vegetable intake.

These inconsistencies in study results may be related to
differences in study design and methods. Most studies use
objective measures of the retail food environment; however,
residents’ perceptions of their environment and neighbor-
hood boundaries may also play a role in the types of food
outlets used, as well as the foods purchased. Generally,
studies have found an association between positive food
environment perceptions and greater fruit and vegetable
intake and lesser consumption of unhealthy items, such as
fast food. In their study of African American women in
Detroit, Zenk et al. [61] found that women with a more
positive perceptions of the selection/quality, but not afford-
ability, of fresh produce at the retail outlet where they
shopped was positively associated with intake, independent
of store type and location as well as age, per capita income,
and years of education. In contrast, in a diverse sample of
adults in Southeastern Pennsylvania, Lucan and Mitra [62]
found that negative perceptions of the retail food environ-
ment (perceived difficulty finding fruits and vegetables,
having to travel outside of one’s neighborhood to get to a
supermarket, and perceived poor grocery quality) were not
significantly associated with fruit and vegetable consump-
tion but directly associated with fast food consumption.

Much of the literature also has been cross-sectional.
Recent longitudinal studies suggest that relationships be-
tween retail food environments and dietary intake may not
persist over time. Using 15 years of longitudinal data from
the CARDIA (Coronary Artery Risk Development in Young
Adults) study, Boone-Heinonen et al. [63••] studied super-
market proximity and dietary practices among 5,115 black
and white young adults across four cities. These authors
found that greater supermarket availability was generally
unrelated to dietary quality and fruit and vegetable intake.
But the same relationship was not observed for fruit intake.

In addition, evidence suggests that the impact of the retail
food environment varies depending on the aspect of the food
environment being studied (e.g., availability of retail food
outlets vs. availability of healthy food options), measures
being used (e.g., neighborhood density of food outlets vs.
distance to the nearest food outlet), population being targeted
(e.g., African American vs. Hispanic/Latino), and geographic

area where the study is conducted (e.g., Southeast vs. Mid-
west) and that relationships between retail food environments
and dietary intake may be more intense in minority compared
to white populations. For instance, based on their analysis of
data from the ARIC (Atherosclerosis Risk in Communities),
Morland et al. [25] found that fruit and vegetable intake for
African Americans increased by 32 % for each additional
supermarket in the census tract compared to an increase of
only 11 % for white Americans. Similarly, Zenk et al. [64]
reported the strongest relationships between the retail food
environment and fruit and vegetable intake in Latinos com-
pared to whites. Presence of a neighborhood large grocery
store was associated with greater fruit and vegetable intake
while presence of a neighborhood convenience store was
associated with lower fruit and vegetable intake among Lati-
nos compared to African Americans.

Similar to neighborhood availability of and proximity to
supermarkets, a number of studies have found a positive
association between living in a neighborhood with or in
close proximity to fast-food restaurants and lower dietary
quality and higher fast-food consumption [62, 64, 65••].
However, studies examining the impact of full-service res-
taurants on dietary intake are limited.

The majority of research linking retail food environments
and dietary intake has targeted adults; fewer studies have
been conducted with children and adolescents. Similarly,
studies focused on minority children have generated incon-
sistent results [66, 67••]. For example, a recent study by
Ding et al. [67••] on the influence of community food
environment on dietary intake in a diverse sample of chil-
dren and adolescents ages 12–18 years of age in Boston, San
Diego, and Cincinnati found no association between food
outlet proximity and fruit and vegetable intake and instead
identified home food environments as key to improving
dietary intake. Similarly, Edmonds et al. [68] found no
correlation between neighborhood (census tract) grocery
store availability of fruit, vegetable, and juice and consump-
tion of these foods in African American boys ages 11–
14 years residing in Houston, Texas. However, intake of
vegetables and juices was positively correlated with avail-
ability of these foods at neighborhood restaurants.

While food availability is an important aspect of retail
food environments, fewer have focused on price. In con-
trast to studies examining availability which have yielded
mixed results, most studies have found a positive associa-
tion between food prices at stores and restaurants and
dietary intake [67••, 68–70, 71••]. Examining the impact
of prices on dietary intakes in 5th grade children, Sturm
and Datar [72] found lower prices for vegetables and fruits
significantly predicted higher intake of those foods; higher
dairy prices predicted lower frequency of milk consump-
tion; and higher meat prices predicted increased milk con-
sumption. However, price effects were not found for fast-
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food or soft-drink consumption. Authors noted racial/eth-
nic differences in dietary behaviors (e.g., Hispanic children
eat fruit and vegetables more frequently; Hispanic, black
and Asian children drink milk less often; black and His-
panic children eat fast-food more often), yet small sample
sizes prohibited them from detecting meaningful racial/
ethnic differences between subgroups. Evidence from na-
tionally representative studies with adolescents has also
shown that lower fruit and vegetable prices and higher
fast-food prices are related to higher fruit and vegetable
consumption. Using data from the 2002 wave of the 1997
National Longitudinal Survey of Youth, Powell et al. [69]
examined the impact of price on fruit and vegetable con-
sumption in a diverse sample of young adults ages 18–
23 years. Higher levels of fruit and vegetable consumption
were associated with lower fruit and vegetable prices, with
a $1 increase in the price of fruits and vegetables being
associated with a 32 % reduction in weekly consumption.
Although the study found that the association between
prices and fruit and vegetable intake differed based on
SES (with lower to middle SES participants being more
price responsive compared to their higher SES counter-
parts), differences in the relationship by race/ethnicity
were limited. Several studies have also noted a relationship
between fast-food prices and fast-food consumption and
reported that this relationship may vary by race and eth-
nicity. Relationships between fast-food prices and obesity
in 5th and 8th graders were examined in a study using
consumption data from the ECLS-K (Early Childhood
Longitudinal Study, Kindergarten Class of 1998–99) [73].
Overall, a 10 % increase in the price of fast food was
associated with 5.7 % lower frequency of weekly fast-
food consumption. Estimations across ethnicities showed
that the price of fast food was statistically significant for
white children but not for African American or Hispanic
children despite the fact that minority children consumed
fast food more frequently. Also, data from the National
Longitudinal Study of Adolescent Health (Add Health), a
cohort study of 20,745 adolescents representative of the
US school-based population, were used to conduct an
economic analysis of community-level fast-food prices
and individual-level fast-food intake [70]. Gordon-Larsen
et al. [74••] found that increases in community-level prices
of fast food and soda were associated with reductions in
individual-level fast-food consumption. However, relation-
ships between fast-food consumption and prices of fast
food and soda varied by gender and race/ethnicity. This
study found a stronger association between food prices and
fast-food intake for males and relatively greater price sen-
sitivity for sodas versus burgers. The strongest association
was observed for black males, with a 20 % increase in the
price of soda associated with a decrease of 0.25 visits to a
fast-food restaurant per week [72].

Racial/Ethnic Disparities in Retail Food Outlets, Healthy
Food Options, and Obesity Risk

Several studies have reported a relationship between avail-
ability and type of retail food outlet and availability and
affordability of healthy food options and obesity [56, 73,
74••, 75–78]. Much of this work has shown that better
neighborhood availability and/or proximity to a supermarket
is linked with a lower risk of obesity, whereas an inverse
association has been noted for convenience stores [77, 78].
Additionally, neighborhood availability of healthy food
options (mostly fruits and vegetables) has also been associ-
ated with a lower risk of obesity, even after controlling for
race/ethnicity and other individual demographic and social
factors (e.g., SES, age, gender) [57]. In addition, availability
of fast-food restaurants has been linked with an increased
risk of obesity, with the relationship potentially being more
robust in minority than white populations [63••].

The strongest evidence supporting the link between retail
food environments and obesity risk in minority populations
has been conducted with children and adolescents. A major
focus of this work has been examining the impact of food
outlets located within both residential and school environ-
ments. Powell et al. [79] found that increased residential
availability of chain supermarkets was a statistically signif-
icant predictor of lower adolescent BMI and overweight in a
diverse sample of adolescents. Conversely, greater availabil-
ity of convenience stores was associated with higher BMI
and overweight [35]. In this study, Powell et al. [79] found
that the association between supermarket availability and
weight was more robust for African American students
compared to white or Hispanic students. Similarly, after
adjusting for other factors, Langellier et al. [80] found that
the overweight prevalence was 1.6 percentage points higher
at majority-Latino schools that had at least one corner store
within a half-mile than at majority-Latino schools that did
not have a corner store within a half-mile. The association
between corner stores and overweight prevalence varied
significantly between majority-Latino schools and schools
that were majority-white or that had no racial/ethnic major-
ity. In this study the presence of fast-food restaurants within
a half-mile of schools was not associated with overweight
prevalence among students [80].

Similar to studies examining relationships between retail
food environments and dietary intake, most research exam-
ining associations with obesity has been cross-sectional.
However, a recent longitudinal analysis suggests that retail
food environment may contribute to an increase in the
incidence in obesity. Auchincloss et al. [81••] used data
from the Multi-Ethnic Study of Atherosclerosis to examine
the association between perceived retail food environments
and incidence in obesity during the 5-year follow-up. Great-
er perceived availability of healthy food was associated with
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a lower incidence of obesity after adjusting for baseline BMI
and individual characteristics. However, it is important to
note that one third to one half of African American and
Hispanic women were excluded due to baseline obesity and
could not be included in the analysis.

Conclusions

Research examining the impact of retail food environments
on dietary intake and obesity risk has grown extensively in
the last decade. As discussed in this review, evidence sug-
gests that access to food resources within the retail food
environment is greatly influenced by race and ethnicity; and
availability of certain types of food outlets and food options,
food prices, and food quality may encourage purchasing and
consumption of healthier food options and lower obesity
risk. Similarly, though not covered in this review, interven-
tion studies also provide support for the role of retail food
environments in shaping dietary intake and obesity [82••].
Yet, while studies generally demonstrate a relationship be-
tween retail food environments, dietary intake, and obesity,
inconsistencies in findings across studies underscore the
complexity of these relationships and the need to gain an
in-depth understanding of differences in these associations
by race/ethnicity [30••].

While current research suggests an association between
retail food environments, dietary intake, and obesity overall,
mechanisms underlying these relationships are poorly under-
stood, particularly in high-risk populations. Most studies ex-
amining retail food environments are forced to make
assumptions about where people shop, purchasing habits,
and other motivators related to food purchasing preferences
and consumption [83, 84]. More work needs to be conducted
that examine how actual locations traveled and shopping
behaviors influence the relationship between retail food envi-
ronments and diet and weight status [85••, 86••]. Likewise,
future studies should consider how multiple individual and
geographic characteristics such as race, ethnicity, and SES,
age, urbanicity, and gender, contribute to these relationships.
For example, weight status is significantly influenced by
gender [1]. However, few retail food environment studies
including minority populations focus on differences in effects
by gender. In addition, Richardson et al. [86••] found that
neighborhood race disparities were most pronounced in low-
density urban (largely suburban) areas where high-poverty/
high-minority areas had lower availability of grocery/super-
markets, and conveniences stores, and greater availability of
fast-food restaurants than low-poverty/low-minority areas.
Nevertheless, few studies consider variability in retail food
environment effects based on urbanicity [87]. Healthy food
availability, affordability, and quality might be a proxy for
other aspects of neighborhood deprivation, such as crime and

low economic viability, which may also contribute to poor
dietary intake and obesity risk [88].

Furthermore, researchers need to consider several issues
related to study design and measurement in retail food
environment research. Most of the literature is cross-
sectional and uses objective measures of retail food environ-
ments. Yet, some evidence suggests a poor association be-
tween food environments assessed using objective measures
and those perceived by community residents [89]. Less is
known about racial/ethnic differences in perceived food
environments. Research in this area has also primarily lim-
ited definitions of retail food environments to supermarkets,
grocery, convenience stores, and/or fast-food outlets when
defining retail food environments. While a few recent stud-
ies have included additional outlets such as farmers’ mar-
kets, mobile food vendors, Supplemental Nutrition Program
for Women, Infants, and Children only stores, and super-
centers, most have not examined these differences by race/
ethnicity [90, 91]. Consideration of diverse outlets may be
particularly important when considering low-income and
rural populations. Broda et al. [91] found that low-income
consumers tend to spend a greater share of their food budget
at these low-cost outlets, such as supercenters, compared to
other families. In a study in rural Texas, Sharkey et al. [92]
found that among nontraditional food outlets and conve-
nience food stores, the largest variety of fruits and vegeta-
bles were found at dollar stores. A similar study by the same
authors found that in rural Latino areas, residents’ access
food from a variety of sources including flea markets and
mobile vendors, both of which would have been missed in
studies that include traditional definitions of stores and
restaurant locations [93].

In addition, most studies only assess the availability of
commonly consumed fruits and vegetables. Strong evidence
suggests cultural food preferences play an important role in
food purchasing and consumption. Yet, only one study
focused specifically on assessing the availability of cultur-
ally specific fruits and vegetables [27•]. Lastly, because
most studies are cross-sectional, it is difficult to understand
how availability, affordability, and quality within retail food
environments impact dietary intake and obesity overtime.
Nevertheless, as one study noted, a major challenge in
studying relationships between retail food environments
and obesity incidence is the existing high prevalence of
obesity in high-risk minority populations at baseline [79].

Two areas that also warrant greater attention in studies of
retail food environments are food away from home and price.
Americans are consuming an increasing number of meals
away from home [94]. Although several studies have focused
on fast food, additional studies examining the impact of res-
taurants (particularly full-service restaurants) are warranted.
Fast-food consumption has been associated with higher total
energy intake and higher intakes of fat, saturated fat,
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carbohydrates, sugar, and carbonated soft drinks, and lower
intake of fruits and vegetables [94]. In addition, studies that
examined racial/ethnic differences in the impact of price of
food away from home specifically on dietary intake were
limited. Yet, price considerations may be particularly impor-
tant when examining racial/ethnic differences in retail food
environments, given evidence that some racial/ethnic minority
groups place greater value on lower-cost foods and larger-
portion sizes when eating food away from home compared to
whites. Moreover, a recent study using Nielsen data to exam-
ine the prices paid by consumers for goods at retail stores also
suggests that certain racial/ethnic minority groups, specifically
African Americans, may pay more for the same goods at retail
stores than white households [91].

Although an increasing number of studies have examined
relationships between retail food environments, dietary intake,
and obesity, further research is needed. Few theories and
frameworks focus specifically on understanding the mecha-
nisms that underlie these relationships [95]. A more in-depth
understanding of retail food environments and their contribu-
tion to obesity will provide a foundation for effective pro-
grammatic and policy approaches to decrease the
disproportion of obesity burden in minority populations [96].
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