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Abstract

Background There is a growing body of research on local retail food environments globally in both urban and rural
settings. Despite this, little research has been conducted on adult food choices, local retail environments, and healthy
food access in resource-poor communities. The purpose of this study is therefore to provide an overview of the
evidence on adult food choices (measured as dietary intake) in association with the local retail food environment and
food access in resource-poor communities (defined as low-income communities and/or households).

Methods We searched nine databases for studies published from July 2005 to March 2022 and identified 2426
records in the primary and updated search. Observational studies, empirical and theoretical studies, focused on
adults <65 years, published in English peer-reviewed journals, examining local retail food environments and food
access, were included. Two independent reviewers screened identified articles using the selection criteria and data
extraction form. Study characteristics and findings were summarized for all studies and relevant themes summarized
for qualitative and mixed methods studies.

Results A total of 47 studies were included in this review. Most studies were cross sectional (93.6%) and conducted in
the United States of America (70%). Nineteen (40.4%) studies assessed the association between food choice out-
comes and local retail food environment exposures, and evidence on these associations are inconclusive. Associations
of certain food choice outcomes with healthy food retail environments were positive for healthy foods (in 11 studies)
and unhealthy foods (in 3 studies). Associations of certain food choice outcomes with unhealthy retail food environ-
ment exposures were positive for unhealthy foods in 1 study and negative for healthy foods in 3 studies. In 9 studies,
some of the food choice outcomes were not associated with retail food environment exposures. A healthy food store
type and lower food prices were found to be major facilitators for healthy food access in resource-poor communities,
while cost and transportation were the main barriers.

Conclusions More research is needed on the local retail food environment in communities in low- and middle-
income countries to develop better interventions to improve food choices and access to healthy foods in resource-
poor communities.
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Background

Globally, poor diet is a primary risk factor for death and
disability [1] and is responsible for various types of mal-
nutrition [2]. In 2016, > 1.9 billion adults (39%) world-
wide were overweight and of these 650 million (13%)
were obese [3]. On the other side of the spectrum, an
estimated 768 million people (10%) worldwide were
undernourished and 928 million people (12%) were
severely food insecure in 2020 [4]. Poor food systems
and unhealthy food environments contribute to the
high global prevalence of poor nutritional status [2].

Food choices are influenced by the various physical,
economic, political and socio-cultural environments in
which people live [5, 6]. The collective of these environ-
ments are referred to as the food environment, which
reflects the context in which people acquire, prepare
and consume foods [5, 7]. According to Glanz and col-
leagues, local food environments can be categorized
into the community nutrition environment, consumer
nutrition environment, and organizational nutrition
environment [8]. The community nutrition environ-
ment refers to number, type, location and accessibility
to food stores in a community. The consumer nutrition
environment refers to the availability of healthy food
choices, price, promotion, quality and placement of
food items [8]. The community and consumer nutrition
environments combined are referred to as the retail
food environment [9]. The retail food environment
can therefore be described as accessibility to local food
stores and markets, and the availability and affordabil-
ity of healthy foods in these stores and markets [8].

The five dimensions of the food environment, also
known as the dimensions of food access include avail-
ability, accessibility, affordability, acceptability and
accommodation [10]. In the context of the food envi-
ronment, availability refers to the density (presence)
of different types of food stores within a specific area
such as census tracts or buffer zones [10, 11]. Accessi-
bility refers to (i) geographic location of the food stores,
defined as proximity which can be measured as travel
time and distance to stores [10, 11], and (ii) diversity or
variety of different types of food stores, such as super-
markets and fast food (FF) restaurants [12]. Afford-
ability refers to purchasing power and food prices,
measured by store audits or price indices [10]. Accept-
ability refers to people’s attitudes on the characteristics
of their local food environment, it can be measured as
people’s perception on quality of foods sold or as store
audit food quality score [10]. Accommodation refers to
how well the local retail food environment caters to res-
idents’ needs such as store operating hours and types of
payment options offered to customers [10]. Perceptions
on availability, accessibility affordability, acceptability
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and accommodation in the local retail food environ-
ment can also be measured [13].

Food choice is defined as the processes by which peo-
ple consider, acquire, prepare, store, distribute, and
consume foods and beverages [14]. Food choice is deter-
mined by individual and social factors, as well as physical
and macro-level environments such as the food system
[15]. Changes in the food environment due to changes in
food supply and demand affect individuals’ food choices
[16]. Food environments therefore affect diet quality and
dietary habits, and ultimately impact diet-related health
outcomes [17-19]. In their review paper, Story and col-
leagues’ reported that healthy retail food environments
have been shown to be characterized by access to food
stores such as supermarkets, grocery stores and farm-
ers markets, and limited presence of FF restaurants in a
community, and the availability of healthy affordable food
products within stores [20]. A healthy food environment
can lead to improved access to fruits and vegetables (FV),
greater dietary diversity [21], and provision of healthier
options of pre-packaged foods, prepared and readymade
meals in different types of retail food stores [22].

The FAO defines food deserts as geographic areas
where grocery stores, farmers markets and other healthy
food providers are not located within a reasonable trav-
elling distance of residents, restricting their access
to healthy food [5]. Canadian studies described food
swamps as geographic areas with access to retailers with
healthy food options but also a large number of conveni-
ence stores, FF outlets and other outlets that sell predom-
inantly unhealthy foods and beverages [23]. Access to
healthy food is therefore restricted in food deserts, while
unhealthy food is more readily available in food swamps.
Food deserts or food swamps are most likely to occur in
resource-poor areas [12, 23, 24]. In the United States of
America (USA), a study on FF restaurants and conveni-
ence stores within close proximity to schools showed
that that convenience stores and FF restaurants are most
likely to be located in lower-income neighborhoods, and
that convenience stores generally stock limited variety of
foods, have high prices and stock foods of a lower qual-
ity [25]. Studies have shown that living in close proximity
to FF restaurants [24] and greater access to convenience
stores in comparison to supermarkets may reflect an
unhealthy food environment [26].

Residing in a food desert has been associated with
inadequate diets [27] and increased risk of obesity [28].
Resource-poor communities often lack access to healthy
food such as fresh FV [29-31], and are more susceptible
to poor nutrition and diet-related diseases because of
their lack of access to healthy and affordable foods [32].
It has been reported that neighborhood deprivation is
associated with inadequate dietary patterns [33], and that
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people with low socioeconomic status (SES) have low
quality diets as they consume more energy-dense and
nutrient-poor foods [32]. For the purposes of this scop-
ing review the terms community and neighborhoods are
used interchangeably.

Research on the food environment is rapidly growing
and several systematic reviews on different aspects of
the food environment have been published. To date, sys-
tematic reviews focused mostly on the relationship of the
local food environment with dietary outcomes and nutri-
tional status [10, 34—38], childhood overweight and obe-
sity [26, 39—43], FF access in food environments [44, 45],
food purchasing and food environment [46], commu-
nity and consumer food environment and children’s diet
[47-49], and the food environment in low- and middle-
income countries [35, 50]. Despite the growing body of
research, there is limited synthesis on the characteristics
of the food environment that relate to food choices per
se, particularly for adults residing in resource-poor com-
munities [51, 52].

There is a greater need to understand the relationship
between food environments and diets as government and
policy makers are seeking interventions to combat the
rise of obesity globally [6, 52]. Therefore, the aim of the
scoping review is to provide an overview of the evidence
on adult food choices in association with the local retail
food environment and food access in resource-poor com-
munities. The objectives of the scoping review are to 1)
assess whether adult food choices are associated with the
local retail food environment in resource-poor commu-
nities; and 2) determine the barriers and facilitators for
healthy food access within the local retail food environ-
ment in resource-poor communities. Food choice in the
context of this scoping review refers to dietary and food
intake and pertains to diet scores, diet quality, FV intake,
food group intake, salty, fatty, and sugary foods and SSB
intake. We defined resource-poor communities as low-
income communities/neighborhoods, disadvantaged
communities/neighborhoods, and/or low-income/low
socioeconomic position (SEP) households/individuals.

Methods

Study design

A scoping review of the literature on adult food choices
in association with the local retail food environment
and food access in resource-poor communities was con-
ducted, following the scoping review framework out-
lined by Arksey and O’Malley [53]. A scoping review was
conducted to scope the body of literature and to iden-
tify knowledge gaps on the topic. The Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) extension for scoping reviews (PRISMA-ScR)
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[54] was used to guide the review process (see Additional
file 1).

Registration and protocol

The protocol for this scoping review was registered on
the Open Science Framework on 9 September 2020
(https://osf.io/shf93), and is available online [55].

Search strategy

The population, concept and context (PCC) framework
was applied to inform the search strategy [56]. A system-
atic literature search of eight multidisciplinary databases
and a research platform namely, PubMed/MEDLINE,
CINAHL, Green FILE, PsycARTICLES, Social Science
Research Network, Scopus, Science Direct, Web of Sci-
ence and EBSCOhost was performed. Search keywords
or medical subject headings (MeSH) were used. Details
on the keywords and Mesh terms are described in the
protocol [55]. The Boolean (AND, OR) method was used
to combine search terms. The original search strategy
was developed in PubMed/Medline and was adapted to
the other databases (detailed search strategies are listed
in Additional file 2). The main concepts searched were
based on diet/food choice AND adult AND local retail
food environment OR community OR consumer food
environments AND resource poor AND food access
AND store type. Date restrictions in the original search
were set between 2005 and January 2021. The search was
updated to include studies published between February
2021 and March 2022.

Inclusion criteria

This review included observational studies (cohort,
cross-sectional, case—control and ecological studies)
examining the association between adult food choices
(outcome) and the local retail food environment and
food access (exposures) in resource-poor communities,
empirical and theoretical studies, studies including adults
18 — 65 years old, studies on the retail food environment,
which includes the community and the consumer food
environment, studies on food access, food choices and
diets of adults in resource-poor communities and English
peer-reviewed journal articles from July 2005 to March
2022 [55].

Exclusion criteria

Excluded studies were experimental studies (randomized
control trials), systematic reviews, and meta-analysis,
research not reported in peer-reviewed journals, studies
examining the organizational food environment (home,
school, and work) and information environment (televi-
sion advertising), studies on children, pregnant women,
and the elderly, studies that only focus on the food
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environment and nutritional status, studies focusing on
indirect measures of diet, such as food purchasing or the
number of food store visits, research papers not written
in English, and papers published before July 2005 [55].
After conducting the pilot study ‘Other’ and ‘National
study’ were added as the eighth and nineth exclusion
reason. ‘Other’ refers to papers that were irrelevant to
the study but could not be classified under any of the
listed exclusion criteria. ‘National study’ refers to stud-
ies for which results were reported at national level, with
no distinction between groups or settings of different
socio-economic status. After conducting the first round
of full text article screening two more exclusion reasons
were added: not reporting association between adult
food choices and local retail food environment, and not
reporting barriers and facilitators for healthy food access
in resource-poor communities.

Screening

The primary database search was done for studies pub-
lished between July 2005 and January 2021, which was
updated through a second search to include studies pub-
lished from February 2021 to March 2022 (see Fig. 1).
Studies identified were exported to EndNoteX9 library,
and duplicates were identified and removed. The pri-
mary database search identified 2132 studies, and after
duplicates were removed 1583 records remained. Two
reviewers (SSM and TL) independently screened the title
and abstracts (TTABS). Of the 1583 TIABS screened,
165 were identified as eligible for full-text screening. The
two reviewers independently read the full-text articles
to determine whether they meet the eligibility criteria.
Full-text screening for the primary database search was
done in two rounds. In the first round of full-text screen-
ing, 165 articles were screened and 121 articles were
deemed eligible. In the second round of screening, 121
articles were screened and 42 articles primary database
search articles were eligible for inclusion in the scoping
review. In the updated database search, 294 records were
identified. After removing duplicates, 237 TIABS were
screened. After screening TIABS, 10 articles were eligi-
ble for full-text screening. After full-text screening of the
updated search results, five studies were deemed eligible
for inclusion. Therefore, a total of 47 studies (42 arti-
cles from the primary search and five from the updated
search) were included. Both TIABs and full-text article
screening were performed on the Rayyan Qatar Comput-
ing Research Institute (QCRI) systematic reviews web
application [57].

Data extraction
A data collection form based on the framework of Ark-
sey and O’Malley [53] was used to obtain the following
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information from each study: name of authors, title, year
of publication, aim/objective of the study, study area,
study setting, study participants, sampling method, study
design, data collection, measurement tools, data analysis,
reported outcomes, most relevant findings, facilitators
and barriers (see Additional file 3). The data extraction
form was piloted on a sub-sample of 17 articles to ensure
the form captures relevant data and ensures consist-
ency between reviewers. The data extraction form was
revised to improve capturing of study methods employed
in the research. Interrater agreement was high (78%).
The percent agreement for two raters was calculated as
the number of agreements (full text articles included
and excluded by both raters) divided by the sum of the
number of agreements and the number of disagreements
(conflicts) multiplied by 100 [58]. The calculation was as
follows: 137 / (137 +38) x100=78. Disagreements were
resolved through discussion between the two reviewers.

Study characteristics and findings were summarized for
all studies, and relevant themes summarized for qualita-
tive and mixed methods studies [53, 59]. We synthesized
identified studies by dividing them into two groups 1)
studies on the association between food choice and the
local retail environment; and 2) studies reporting bar-
rier and facilitators to healthy food access. Barriers and
facilitators were further categorized by study design into
quantitative, mixed method, and qualitative studies.
Qualitative studies and mixed methods reporting rel-
evant qualitative data were grouped together in tables.
Quantitative data from mixed method studies were
grouped in tables with quantitative data from non-mixed
method studies.

Results

Overview of studies included

Forty-seven articles, published between 2006 and 2021,
were eligible for inclusion in this review (see Table 1).
Most (93.6%) of the studies were cross-sectional in
design, except for two cohort studies and one ecological
study. To examine the associations between local retail
food environment and food choice and to describe bar-
riers and facilitators to healthy food access in the local
retail food environment, 23 studies used quantitative
methods, nine used qualitative methods, and 15 used
mixed methods. Approximately 70% (n=33) of studies
were conducted in the USA, five in Australia, three in
Brazil, three in Spain, one in Mexico, one in Netherlands
and one in Canada (see Fig. 2). In total, 76.6% (n=36) of
the studies were conducted in urban settings and 14.9%
(n=7) in rural settings. The age of the participants in the
studies ranged from 18 to 84 years. Studies were included
if the mean age of participants was within the study
inclusion criteria. Terms used to describe resource-poor
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Records removed before screening:

Duplicate records removed (n = 549)

Records excluded (n = 1418):

Reason 1 - Experimental study (n = 125)

Reason 2 - Organizational / information food environment (n = 89)

Reason 3 - Study on children/pregnant women/elderly (n = 134)

Reason 4 - Reporting association between food environment and nutritional status (n = 118)
Reason 5 - Indirect measure of diet (food purchasing/trips to food stores) (n = 84)

Reason 6 - Not written in English (n = 0)

Reason 7 - Published before July 2005 (n = 0)

Reason 8 - Other (n = 858)

Reason 9 - National study (n = 10)

l
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(n=42)

K—

Records identified from updated
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(e
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Fig. 1 PRISMA flow diagram of scoping review
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Fig. 2 Map showing countries of studies included in the scoping review

communities included low income, disadvantaged neigh-
borhoods, and low SEP.

Assessing associations between retail food environment
exposures and food choices

Table 2 shows the studies that assessed the associa-
tion between the local retail food environment and food
choice using Geographic Information Systems (GIS)-
based measures and store audits/surveys. Of the 19 stud-
ies that were included, six examined both the community
and consumer food environment [51, 70, 73, 76, 85, 102],
ten assessed only the community food environment [75,
80, 87, 88, 91, 93, 94, 96, 97, 103] and three assessed only
the consumer food environment [69, 74, 105]. Local
retail food environment exposures included availabil-
ity (n=8), accessibility (n=13), perceived access (n=2),
healthy food availability (m=8), perceived healthy food
availability (n=2), perceived consumer food environ-
ment (n=1), perceived quality (n=1), price (n=6), qual-
ity (n=6), variety (n=2), in-store marketing (n=6) and
product placement (n=6). Thirteen studies used GIS-
based measures to describe the local retail food envi-
ronment and geocode study participants’ homes and/or
store types /outlets. The most used GIS-based measure
was accessibility, which was measured as road network
distances, Euclidean distances, straight line distance,
travel times or spatial interaction models. The second
most used GIS-based measure was availability which
was measured as presence, ratio, variety, counts (within
buffers) or relative density or probability density or ker-
nel density of food stores. Some studies used GIS-based
measures along with retrieving registered food store

Page 13 of 33

information using business directories and government
databases. The use of GIS-based methods to analyze the
availability and accessibility of food stores has been dis-
cussed in previous reviews [10, 11]. Only one study used
global positioning system (GPS) to assess the community
food environment [64].

A variety of stores were included in most of the stud-
ies. The most common store types were grocery stores,
supermarkets, convenience stores, FF restaurants, green
grocers, and farmers markets. Tools to measure the
consumer food environment were the Nutrition Envi-
ronment Measure Survey (NEMS) (n=4), Obesogenic
Environment Study food store observation tool (ESAO-
S) (n=2), Bridging the Gap Community Obesity Meas-
ures project (n=2), healthy food basket (n=1) and
store audit (m=1). Only one study used the NEMS-R
to collect information on restaurants, and one used the
NEMS-P to assess perceptions of the consumer food
environment. Food choices/dietary outcomes examined
included FV intake (n=15), FF consumption (n=4), SSB
intake (n=4), snacks (n=2), food groups (n=2) and die-
tary quality indices such as Healthy Eating Index (HEI)
(n=2), Alternative Healthy Eating Index score (AHEI)
(n=1) and A Priori diet quality score (n=1). Most stud-
ies (n=17) used questionnaires (set questions or food
frequency questionnaires) to assess food choices and two
studies assessed dietary intake using 24-h recalls (n=2).

Community food environment and consumption

of healthy and unhealthy foods

Four studies found no association between proximity to
grocery stores or supermarkets and FV intake [69, 70, 76,
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80], and one study found no association between acces-
sibility to supermarkets or green grocers and vegetable
consumption [75]. Living near a fresh food source was
associated with higher FV consumption [70]. A greater
density of greengrocers and supermarkets was associ-
ated with frequent consumption of vegetables[51]. Living
close to a FF restaurant [87, 88], and a higher density of
grocery stores [70], supercenters and supermarkets [80]
and unhealthy food stores such as bars, snack bars and
food trucks within neighborhoods were associated with
lower FV intake [91].

A cross-sectional study in the USA found an asso-
ciation between closer proximity to a supermarket and
higher intake of both healthy and unhealthy food groups
respectively [87]. Another study in the USA reported no
association between living in closer proximity to grocery
store and consumption of healthy proteins like beans,
chicken and fish, but higher density of grocery stores was
associated with eating unhealthy fats [70].

With regards to SSB, one study in the USA reported
that closer proximity to and higher density of grocery
stores were associated with greater consumption of
SSB [70], while another USA study showed no associa-
tion between proximity to healthy food stores and SSB
consumption [76]. Although availability of convenience
stores was associated with lower diet quality in low-
income individuals in four USA cities it was not associ-
ated with SSB consumption [93]. Also, a Brazilian study
reported that proximity to and density of supermarkets
and fresh produce were not associated with SSB con-
sumption [73].

Five studies assessed the association between com-
munity food environment and FF consumption. Living
further away from a FF restaurant (including traditional,
non-traditional or all FF) [94] or a healthy food source
such as a supermarket [96] was associated with lower
FF consumption. Highly disadvantaged neighborhoods
in comparison to low disadvantaged neighborhoods had
lower density and variety of FF restaurants [51].

Community food environment and overall diet quality
Closer proximity to healthy food stores was associated
with higher HEI scores [76], and closer proximity to
supermarkets was associated with higher AHEI scores
[75].

Consumer food environment and consumption of healthy
and unhealthy foods

A Brazilian study found no relationship between grocery
stores and FV intake however, better access to healthy
foods in stores and specialized FV markets was associ-
ated with greater FV intake [69]. In contrast, a study in
rural USA found no association between healthy food
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availability and FV intake [102]. In another USA study,
perceived neighborhood food availability was associ-
ated with higher vegetable consumption [85]. An Aus-
tralian study reported that higher perception of healthy
food availability and perceived lower cost of fruit was
associated with high fruit consumption [103]. A USA
study reported a negative association between availabil-
ity of healthy food in stores and SSB consumption [70].
An Australian study reported that prices in both green-
grocers and supermarkets were positively associated
with consumption of FV[51]. Affordability (price) was
reported not to be associated with overall food intake
[70] and FV and SSB consumption [73], while market-
ing was positively associated with vegetable consumption
[105]. Perceived greater variety of stores and quality of
local grocery stores was not associated with consumption
of FV [74].

Barriers and facilitators for access to healthy food

in resource-poor communities

Qualitative studies

Table 3 shows the barriers and facilitators for access to
healthy food in resource-poor communities as reported
in nine qualitative and eleven mixed method studies. In
resource-poor communities, high food costs were cited
as the main barrier to healthy food access [60, 62, 71, 78,
79, 81, 82, 86, 92, 95, 98, 104]. The second major barrier
to healthy food access was transportation (lack of public
transportation or car ownership) [61, 62, 77, 79, 81, 82,
84, 90, 92, 95]. Seven studies reported geographic access
as barrier to healthy food access [61, 71, 81, 84, 89, 92,
95]. Five studies reported the presence of unhealthy food
stores such as corner /convenience stores and FF restau-
rants as barrier to healthy food access [77, 79, 82, 89, 95].
A lack of healthy food availability [60, 104], the presence
of unhealthy foods in various stores [71, 77] and lack
of quality and variety FV [79, 81, 104] were perceived
as barriers to healthy food access in the consumer food
environment. Two studies reported that living in a food
desert was a barrier to healthy food access [100, 104].

In terms of store type, supermarkets, discount stores,
large grocery stores and traditional stores, farmers mar-
kets and street vendors/ FV stands were perceived as
major facilitators for healthy food access in resource
poor communities [71, 72, 84, 86, 98, 100]. Three stud-
ies reported that lower food cost in food stores such as
supermarkets, discount stores was a facilitator for healthy
food access in resource poor communities [71, 82, 86].
Consumer food environment characteristics such as in-
store availability of healthy foods [71], quality [77], mar-
keting and sales [83] and variety [90] were also perceived
as facilitators for healthy food access.
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Two studies in the USA reported that food assistance
from non-profit organizations and government programs
such as the Supplemental Nutrition Assistance Pro-
gram (SNAP) and Women, Infants, and Children (WIC)
increased healthy food access for residents in commu-
nities [95, 100]. Individual strategies such as garden-
ing, fishing and hunting [82], purchasing from various
sources, buying in bulk and buying store brands [95] also
enabled healthy food access.

Quantitative studies

Table 4 shows the barriers and facilitators for healthy
food access in resource poor communities as reported in
five quantitative and three mixed method studies. Living
further away from grocery stores [63, 68, 99] and shorter
operating hours of healthy food stores [67] were associ-
ated with poor healthy food access. Barriers to healthy
food access include in-store high food prices [63, 99],
unavailability of healthy foods [68] and product place-
ment and promotion of unhealthy food items [64]. Access
to healthy food was also limited by a lack of access to a
car or lack of transportation [65] as well as neighborhood
crime and safety issues [68, 99]. Facilitators for healthy
food access include public markets [64], vehicle owner-
ship [65], in-store prices [66], access to fresh produce and
public transportation [101].

Discussion

This scoping review provides an overview of the evidence
on adult food choices in association with the local retail
food environment and barriers and facilitators for food
access in resource-poor communities. Literature shows
that food environments may differ across communities,
neighborhoods, cities and countries [34]. In contrast to
previous reviews that focused on the food environment
in different countries, this review focused on studies that
reported on low-income communities/neighborhoods
and/or low-income households. Results on associations
between food choice (dietary outcomes) and the local
retail food environment were inconsistent. Numerous
studies have stated that heterogeneity of measurement
tools for the community and consumer food environ-
ment contribute to difficulty with interpreting study
outcomes [8, 29, 32, 40, 43]. The standardization of meas-
ures to assess the food environment is therefore needed.
Recent systematic reviews on food environment and diet
in various settings also reported inconclusive findings
[10, 35]. Similarly, also to other reviews, mostly cross-
sectional studies were included and only two longitudinal
studies were included in the present review. This scoping
review shows that in resource-poor communities, cost,
transportation, limited geographic access, and the pres-
ence of unhealthy food stores are the main barriers for
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access to healthy food. Facilitators that enable access to
healthy food include store types such as supermarkets,
large grocery stores and farmers markets, lower in-store
food prices, food assistance programs, access to trans-
portation, in-store availability, quality, and marketing of
healthy food.

Many studies included in this review measured acces-
sibility and availability of food stores within neighbor-
hoods, and consumption of FV and SSB respectively
were the most frequently studied dietary outcome. Other
reviews have also reported that FV intake was the most
common outcome measure [10, 28]. It has been postu-
lated that accessibility to FV stores may influence con-
sumption of FV [29]. In the present review, there was no
association found between accessibility and FV intake,
while retail food environments were associated with
SSB consumption. This review has found little evidence
to suggest that in resource-poor communities lower FF
consumption is associated with inaccessibility and lack of
FF restaurants. These findings suggest that greater access
to FF restaurants may encourage unhealthy food choices
that are contrary to dietary recommendations that aim
to promote healthier food choices [27]. A few studies in
the present review reported findings on the association
between affordability, price, variety, marketing, quality,
and placement (shelf space for healthier food products
and unhealthy snacks and drinks), perceived consumer
environment and food choices. No studies included in the
scoping review reported on the association between food
promotion (signage, in-store advertising, health/educa-
tion materials near food products) and food choices.

In this scoping review, cost and transportation were
identified as the two major barriers for access to healthy
food in resource-poor communities. It is well known
that cost is a barrier to healthy diets worldwide [106].
The availability of transportation allows residents to
shop anywhere they can access healthy foods, even if
these foods aren’t readily available in their neighborhood
[107]. This scoping review further shows that lower food
prices and store types such as supermarkets, discount
stores, large grocery stores and traditional stores, farmers
markets and street vendors/ FV stands were considered
major facilitators to healthy food access. Food pricing
policies such as taxes, price manipulations of SSB, energy
dense, low nutrient or high in added sugars or saturated
fats and food subsidies on FV can promote healthy diets
[106]. A systematic review reported that pricing inter-
ventions used in high- and middle-income countries
positively affect consumer behavior and improve pur-
chasing and consumption of healthy foods and beverages
[108]. Another systematic review found, however, that
while policies and FV subsidies are being implemented
and supermarkets are becoming more common among
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resource-poor communities in an attempt to change
diets positively [109], supply and demand issues have
prevented the expected change [110]. Therefore, increas-
ing proximity does not necessarily result in consumers
purchasing and consuming more healthy foods. Sawyer
and colleagues stated that for change in unhealthy food
environments, creative strategies that support household
finances at individual level and transform societal behav-
ior to encourage healthy food production, supply and
intake are needed [34].

In this scoping review, convenience/corner stores
were also identified as a barrier to healthy food access in
resource poor communities. Also, higher neighborhood
density of convenience stores was shown to be associ-
ated with poor quality diets [93]. To encourage health-
ier food choices, stores can implement various in-store
marketing, placement and pricing strategies as reported
in studies conducted in the USA, Australia, and Canada
[111-114]. For example, stores can allocate more shelf
space to display healthy foods, have more refrigerators
to store FV, improve the exterior of the store to improv-
ing community perception, and assist with promotion
and marketing of healthier foods (using shelf labels, call
out messages, food and beverage price discounts, plac-
ing healthier foods instead of unhealthy foods at eye
level or in checkout areas) [111-114]. In the USA, nutri-
tion assistance programs such as SNAP and WIC were
reported to increase healthy food access for residents in
resource-poor communities [95, 100], and encouraging
convenience/corner stores to accept nutrition assistance
program benefits may improve healthy food access [106,
108, 109]. Various USA based non-profit organizations,
community organizations, and local governments have
developed interventions to increase access to healthy
foods by modifying existing stores to be healthier food
outlets [115].

The present study had several strengths and limita-
tions. To ensure a transparent, reproducible review pro-
cess and to guide the reporting of results (synthesis), we
followed the PRISMA-SCR guidelines. A strict eligibility
criterion was followed, and selection and data extrac-
tion of studies were done by two reviewers to minimize
selection bias. Only published peer-reviewed studies
were included whilst grey literature was excluded. The
use of peer-reviewed literature may lead to publication
bias because studies with null or negative association
may not have been published. However, to minimize
bias, nine databases were used to search for literature.
Restrictions on the publication language is a limitation
as articles that were not written in English were poten-
tially excluded. No formal appraisal was conducted since
the purpose of a scoping review is to describe evidence,
not to assess its quality. The lack of appraisal may have
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resulted in inclusion of studies with poor methodologi-
cal quality. The present study included mostly cross-sec-
tional studies therefore we cannot determine a causal
relationship between local retail food environment and
food choices. Research using longitudinal study designs
have been recommended to account for changes in the
food environment over time and to improve the quality
of evidence [31, 45]. Most studies included in the present
review were conducted in the USA, Brazil, and Australia
therefore these findings cannot be generalized for other
regions. It is recommended that more studies be con-
ducted in European, Asian, and African communities for
more evidence on the relationship between local retail
food environment and adult food choices.

Conclusions

The present scoping review found confounding evidence
on the relationship between adult food choices and the
local retail food environment. Inconclusive findings
may be partly due to heterogeneity in measures of food
environment exposures. Nonetheless, store types such
as supermarkets, large grocery stores and farmers mar-
kets, lower in-store food prices and food assistance pro-
grams were identified as the main facilitators to healthy
food access in resource poor-communities, while high
food cost and lack of transportation were identified as the
major barriers. Interventions to improve the retail food
environment and access to healthy food are mostly based
in the USA, Canada, and Australia [116, 117]. Region-
ally specific interventions to improve healthy food access
need to be developed. Evidence on food choices within
the context of the retail food environment in countries in
Asia and Africa is lacking, and research in these regions
are needed to enable the develop of interventions to
improve access to healthy food [35, 50].
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