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Abstract
Purpose of Review Update the state of evidence on the effectiveness of retail food environment interventions in influencing diet
and explore the underlying role of public policy, through a systematic review of population-level interventions to promote health
in the retail food environment, including community and consumer environments. Diet-related outcomes included purchasing,
dietary intakes, diet quality, and health including weight. We coded studies for enabling public policy levers underpinning the
intervention, using two widely used conceptual frameworks.
Recent Findings Of 86 articles (1974–2018), the majority (58 articles, 67%) showed at least one positive effect on diet. Thirteen
articles (15%) discussed natural experiments, 27 articles (31%) used a design involving comparison groups including 23 articles
(27%) specifically describing randomized controlled trials, and 46 (53%) were quasi-experimental (cross-sectional) evaluations.
Across the “4Ps” of marketing (product, promotion, placement, and price), promotion comprised the greatest proportion of
intervention strategies, especially in earlier literature (pre-2008). Few studies combined geographic access interventions with 4P
strategies, and few used robust dietary intake assessments. Behavior change communication remains an intervention mainstay,
but recent work has also incorporated environmental and social planning, and fiscal strategies. More recent interventions were
multi-component.
Summary The retail food environment intervention literature continues to grow and has becomemore robust overall, with clearer
evidence of the effect of interventions on diet-related outcomes, including consumer purchasing, dietary intakes, and health.
There is still much scope for development in the field. Attention to enabling public policy could help to strengthen intervention
implementation and evaluation in the retail food environment.
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Introduction

Dietary factors are the leading modifiable risk for global mor-
bidity and mortality [1, 2] and a problem of serious policy
concern [3]. Growing epidemiological research has investigat-
ed how the food choice environment in communities contrib-
utes to diet [4, 5]. Retail food stores are the main community
food source for many populations, central to food distribution
in both advanced and developing economies [6]. Spatial anal-
ysis of the retail food environment shows mixed associations
between geographic access to stores, diet, and health [5], and
an important explanation is the multidimensional character of
retail exposures [7], including the complex ways in which
humans move and behave in their food environments.
Theoretical frameworks distinguish the community food envi-
ronment (distribution of stores in an area, and how shoppers
encounter them through daily mobility) and the consumer
food environment (attributes experienced by shoppers in-
store, influences usually categorized by the 4Ps of marketing:
product, promotion, placement, and price) [8]. Variation
among retailers in consumer environment features, such as
product availability and price [9, 10], can modify associations
between the community food environment and diet [4, 5].

Background: a Brief Review of Retail Intervention
Reviews

Within this context, growing attention has been paid to inter-
vention strategies to reduce population dietary risk related to
retail food environment exposures [11, 12]. Table 1 describes
existing systematic reviews of interventions in community
and consumer retail food environments to shape diet and
health.

These reviews have demonstrated the substantial heteroge-
neity among interventions [20], but also show collectively that
methodologies for evaluating interventions have strengthened
over time, with corresponding clearer effects on food selection
behavior, especially purchasing. The 2016 review of super-
market interventions by Cameron et al. [14•] in this journal
found that 70% of interventions reported a positive (healthy)
effect on food purchasing. The magnitude of effect differed
widely, however, and some (generally weaker) studies dem-
onstrated no effect.

Intervention strategies for smaller (i.e., convenience) ver-
sus larger (i.e., supermarkets) stores have tended to be
assessed separately [14•], although important commonalities
emerge when the literature is grouped. Escaron et al. [15] and
Gittelsohn et al. [16] both concluded that the evidence for
altering the retail choice architecture through multi-
component interventions was stronger than for single compo-
nent interventions, such as changing prices alone, or
education/labeling alone.

Within systematic reviews to date, an understudied feature
is the public policy context in which interventions are imple-
mented [16]. Realizing the full implementation and impact of
population health interventions in community settings re-
quires enabling public policies led by government, a core
principle of healthy public policy [27]. Three reviews have
assessed public policy related to retail food environment in-
terventions, summarized in Table 1. Allender et al. [25•]
started with a review of health evidence but did not report it
in the article, focusing instead on acceptability and feasibility
of interventions as well as other policy and political consider-
ations, through a local jurisdictional case. Allender et al. [25•]
noted that their paper was addressing a key gap in population
health literature that articulates intermediary, but necessary
steps for policy change, where changes are appraised within
a legal architecture and policy process. Afshin et al. [24] and
Thow et al. [26] took a more macro approach, focusing spe-
cifically on systems-level policy interventions that might have
an effect in the community built environment and retail stores,
such as food subsidies/taxes.

No review of retail food environment interventions to date
has assessed directly how the evidence of effectiveness of
interventions is linked to their policy salience. Yet we would
argue that this is essential to advance our understanding of
how policy can enable successful interventions [11]. For in-
stance, it is widely accepted that retail food environments in
publicly funded institutions (e.g., schools, hospitals, recrea-
tion facilities) should be governed by supportive government
policies that set the conditions for successful retail implemen-
tation and consumer uptake of healthier food options.
Nutrition researchers are also increasingly examining how
upstream regulatory approaches targeting food manufacturers
can be used to accomplish public health goals. Only a highly
limited range of healthy public policy proposals have been
proposed to date for the domain of the private sector retail
store, such as zoning. So as a starting point for greater research
attention to the diverse policy instruments that might be used,
in the current review, we were interested in expanding our
understanding of the policy assumptions underlying the body
of research on retail interventions designed to shift population
diets. Like Allender, our aim is to connect interventions in a
more direct way to government policy structures. This is es-
pecially important for the retail food environment, where a
breadth of policy levers, government authorities, diverse pri-
vate sector actors, and the governance and relational features
among them make up the linking steps to a healthier popula-
tion diet.

The objective of this paper was thus two-pronged: (a)
update the state of the evidence on effectiveness of com-
munity and consumer food environment interventions in
influencing diet (3 years has passed since the end date of
literature captured in Cameron’s review [14•], which also
focused solely on supermarkets, and did not include fiscal
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Table 1 Summary of recent systematic reviews on the effectiveness of retail food environment interventions in community and consumer
environments, 2012-2018

1st author Year N Settings and interventions included Main outcome Dates included

Reviews specifically focused on retail food environment interventions (direct evidence)

Adam [13] 2016 42 Physical retail food store interventions related
to obesity and to increase the consumption
of healthy foods, including price,
information, and access/availability

Sale/purchase of healthy foods 2003 to 2015

Cameron [14•] 2016 49 Supermarket-based interventions, including
product, promotion, and placement

Food purchasing, dietary intake,
and weight

Database inception to
December 2015

Escaron [15] 2013 58 Supermarket and grocery store-based
interventions, including point-of-purchase
information, price, availability, promotion,
and advertising

Consumer awareness, use,
knowledge and beliefs,
preferences, sales, and
process measures

Late 1940s to July 2012

Gittelsohn [16] 2012 16* Small store (< 10 employees and < 1,000
sq ft) interventions to influence food
access and consumption

Process measures, store impact,
consumer psychosocial and
behavioral impact, consumer
health

1990 to September 2010

Glanz [17] 2012 125 Food marketing confronted by consumers
in grocery stores, including product,
placement, price, and promotion; lab
experiments, observational, and field
interventions included

Food purchases and/or
consumption

1995 to 2010

Hartmann-Boyce
[18]

2018 55 Settings and interventions included:
Supermarket and convenience store
interventions including simulations,
including price or rewards, placement,
promotion, information, and swaps,
randomized controlled trials only

Consumer purchasing No date limit (search carried
out June 2017)

Hasanthi-Abeykoon
[19]

2017 11 Newly opened grocery stores, with or
without added in-store intervention
components

Physical or psychological health,
psychological factors, food
security, dietary intake, food
purchasing, other food
behavior

1995 to November 2015

Liberato [20] 2014 32 Nutrition interventions at the point-of-sale,
including availability, affordability,
or nutrition education/promotion

Food purchasing or dietary
intake

No date limit (article
published September
2014)

Pinard [21] 2016 19 Retail food environment research in
small food stores, including observational
studies as well as interventions, and
focus on rural

No limits May 2005 to May 2015

van’t Riet [22] 2012 16 Product health information presented at
the point-of-purchase

Food sales or purchasing 1980 to 2010

Woodruff [23] 2017 23 Initiatives to increase spatial access to food
retailers

Fruit and vegetable consumption
among adults

Database inception to
November 2015

Reviews on population health policies with influences in retail store settings (indirect evidence)

Afshin [24] 2015 N/R Broad range of policy interventions
(mass media, labels, school procurement,
worksite wellness, community built
environment, fiscal, marketing)
directed towards healthier dietary
behavior and diet-related risk factors
for cardiovascular disease

Dietary intake, adiposity, blood
pressure, and blood lipids

1980 to N/R (article
published September
2015)

Allender [25•] 2012 N/R Quantitative primary evidence of the
relationship between nine policy areas
intended to improve environments for
healthy eating and physical activity at
the local government level; and
nutrition, physical activity, or weight

Summary of evidence was not
reported; was used as the basis
for qualitative research with
informants

N/R; some sub-searches
were limited to within
last 10 years
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interventions) and (b) begin to explore the underlying role
of public policy in these interventions.

Methods

Search Strategy

Working with an academic librarian at our institution, a sys-
tematic search of published peer-reviewed research literature
was conducted in PubMed, Scopus, and CINAHL, published
from the beginning of each database through to November
2018. The same forwards search was used for each database
(* = truncation Boolean operator):

& Retail food outlet: food environment OR food retail OR
grocer* OR food store OR convenience store OR food
market OR supermarket* OR gas station

& Intervention foci: price OR pricing OR promotion OR
intervention* OR program* OR initiative* OR evaluat*
OR marketing

& Outcomes:nutrition OR diet OR health* OR chronic dis-
ease OR food choice OR food purchasing OR obes* OR
overweight OR body weight

Reference lists from seven of the existing systematic re-
views [14•, 15, 16, 19–21, 28] were then hand-searched to
identify any articles that may have been missed (backwards
search).

Inclusion Criteria

We included original peer-reviewed articles in English, with
full-text available. Articles were eligible if the intervention
aimed to promote health in the retail environment at the pop-
ulation-level. Interventions had to be implemented within
real-world retail outlets, defined as fixed location commercial
establishments with the main purpose of the business being
the sale of a product line(s) of food and non-alcoholic bever-
ages, including grocery stores, supermarkets, convenience

stores, and gas stations. A field experiment involving nutrition
labels affixed to supermarket shelves was eligible [29]; exper-
iments conducted in purpose-built mock store laboratories
were not. The retail literature does not use the terms “grocery
stores” and “supermarkets” interchangeably, so we accepted
each term as presented by the author(s). Interventions could be
evaluated with or without a comparison group and could use a
quantitative, qualitative, or mixed methods approach.
Interventions could include changing the availability or mix
of retailers in a geographic area (community food environ-
ment) or the “4Ps” in-store, including product, pricing, place-
ment, or promotion of food and non-alcoholic beverages (con-
sumer food environment). Interventions could be interactive
(e.g., dietitian consultations) or non-interactive (e.g., shelf
labels).

Price interventions were included in the review as long as
the general population of shoppers entering the store was eli-
gible for having the intervention applied. For example, a study
restricting participation to shoppers meeting a body mass in-
dex (BMI) criterion [30] was excluded. Other pricing inter-
ventions relied on cohort enrolment prior to allocation, involv-
ing a store loyalty card system to receive discounts [31, 32];
we considered these ineligible, as they targeted members rath-
er than the general population. All dietary outcomes were
eligible, including subjective or objective measures, and
encompassing purchasing, dietary intake, diet quality, or
diet-related health including weight. We did not place any
restrictions by administrative jurisdiction or geography.
Explicit reference to enabling public policy was not a factor
for inclusion or exclusion, but explicit references were coded
for in the policy analysis of included articles.

Exclusion Criteria

Interventions were excluded if they were implemented in or-
ganizational or foodservices environments (e.g., restaurants,
fast-food outlets, vending machines, schools, workplaces).
Although the distinction between store and foodservices busi-
ness models is increasingly blurred (e.g., grab-and-go café
outlets selling own product lines; supermarkets that offer

Table 1 (continued)

1st author Year N Settings and interventions included Main outcome Dates included

Thow [26] 2014 43 Fiscal policies to encourage healthy diets
(sugar-sweetened beverage, fat, and
calorie-based taxes; nutrient profiling
taxes; and healthy food subsidies). Only
4/43 papers assessed an actual tax or
subsidy vs. model/hypothetical

Consumption including
purchasing
and dietary intake

January 2009–March 2012

N = number of included papers

N/R not reported

*This review used grey literature as well as peer-reviewed academic literature, and reported n as number of trials
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ready-to-eat items including dine-in), it is still reasonable to
exclude foodservices from this study. Foodservices outlets’
main objective is serving of food for immediate consumption,
versus sale of food per se. This is reflected in government
licensing arrangements for foodservices outlets which are typ-
ically a different category from stores and may entail different
enforcement requirements. Food product reformulation with-
out a clear retail component was also excluded [33], as were
price interventions external to the retail environment such as
mass media-distributed store vouchers. We excluded mobile
and online shopping, farmers markets, and primarily non-food
retailers such as pharmacies. Formative evaluations, proto-
cols, preliminary planning documents, opinion pieces, and
systematic reviews were excluded. As noted above, experi-
ments conducted “in vitro” in lab or web purchasing simula-
tions [34] were also excluded.

Study Selection

Studies extracted from the databases were uploaded to the
Covidence web application, which removed the vast majority
of duplicates. Other duplicates were hand-searched and man-
ually removed. Using Covidence, six reviewers independently
screened 5,389 articles by title and abstract, with each decision
to include or not requiring agreement between at least two

reviewers. Studies then underwent full-text screen, with deci-
sions again requiring two reviewers. Reviewers met by phone
to discuss conflicts, and if necessary, a third reviewer was
consulted to resolve the conflict. For the backwards search,
each team member reviewed the reference list of one of the
reviews and assessed papers for eligibility; titles of the refer-
ences were initially screened, then full-text for eligible refer-
ences were compiled and reviewed for inclusion. Where an
article included from the backwards search had been previ-
ously excluded through the forwards search, two reviewers
resolved the discrepancy (Fig. 1).

Data Extraction

Three coders co-designed the extraction tool and independent-
ly extracted study data, one coder per article. To attend to
rigour in data extraction and coding, the same three re-
searchers who completed data extraction also completed pol-
icy coding. Although each article had a single coder, we inte-
grated an iterative process of peer debriefing to arrive at find-
ings. Coders deliberated throughout extraction and writing: (a)
once to refine and finalize the extraction tool based on
extracting at least one article each; (b) twice to further cali-
brate use of the tool; and (c) iteratively through the remainder

Fig. 1 PRISMA flow diagram,
review of retail food environment
interventions in community and
consumer environments, 1974–
2018

Curr Nutr Rep (2019) 8:411–428 415



of extraction, interpretation, and writing. Conflicts were re-
solved through consensus discussion.

In addition to basic extraction of study features, each article
was coded deductively using two public policy frameworks.
The Behavior ChangeWheel [35, 36] was used to code for the
behavioral mechanisms underpinning each intervention and
associated types of enabling policies. The Behavior Change
Wheel is a widely adopted conceptual framework for health
intervention research that notably synthesizes 19 other theory-
informed frameworks and goes beyond an exclusive focus on
social cognitive or social ecological theory [35]. The Behavior
Change Wheel has seven policy types (communications/mar-
keting, guidelines, fiscal measures, regulation, legislation,
environmental/social planning, and service provision) that
map from “functions,” or how the intervention changes be-
havior. For example, fiscal policies (e.g., price subsidies on
healthier foods) map five functions: incentivization, coercion,
training, environmental restructuring, and enablement. The
World Cancer Research Fund NOURISHING framework
was then used to code for 10 types of public policies within
three domains—food systems, food environments, and behav-
ior change communication [12]. The NOURISHING frame-
work is a widely used typology for governments to assemble a
coherent suite of policies to support healthier diets [12].
Interventions could map to more than one policy type. We
also coded for level of jurisdiction of policy levers, in terms
of order of government likely responsible: local/municipal,
provincial/regional/state/territorial, and national/federal, ac-
knowledging interjurisdictional differences in authority. We
followed a broadly Anglo-American federal political tradition
where public policy levers such as urban planning would be
local and packaged food labeling (related to the criminal law
power) would be national. Corporate (organizational/store)
policy was not analyzed in this review. An initial exploration
of quality of the included articles was conducted using param-
eters of the Effective Public Health Practice Project quality
assessment tool [37]; studies were ultimately not evaluated
for quality, and not included or excluded based on quality,
due to wide variation in methods limiting meaningful quality
comparisons.

Results

Features of the Included Articles

We included n = 86 articles in the final review, covering 80
interventions. Most (69%) studies were from the USA. The
remainder were from (descending order of proportion)
Netherlands (6%) [38–42], UK (6%) [43, 44, 45••, 46–47],
Australia (5%) [48–51], Canada (5%) [52–55], Denmark (3%)
[56–58], Finland (2%) [59, 60], Sweden (1%), Belgium (1%)
[61], Japan (1%) [62], and Norway (1%) [63].

The vast majority of articles (88%) reported on interven-
tions in supermarkets (59 articles), grocery stores (14 articles),
or a combination of these (3 articles). The remainder were in
convenience stores (8 articles), convenience with supermar-
kets (1 article), and convenience with grocery (1 article).
Thirteen articles (15%) discussed natural experiments.
Twenty-seven studies (31%) used a design involving compar-
ison groups (indicated as “RCT+” in Table 2): for synthesis
purposes, we included in this category two articles using
quasi-experimental designs with matched groups of stores al-
located to intervention or comparison, one trial with compar-
ison groups that did not mention randomization, and random-
ized controlled trials (24 articles, 27%). Forty-five (52%) ar-
ticles were on quasi-experimental (cross-sectional) evalua-
tions without comparison groups, including post-test only or
repeat cross-sections. Only two of the convenience store stud-
ies used comparison groups, and they were among the more
recent.

Effectiveness of the Interventions in Influencing
Diet-Related Outcomes

Table 2 provides an overview of the 86 included articles, in-
cluding the focus of the intervention (geographic access and
4Ps), direction of effect on diet-related outcomes, and associ-
ated policy levers according to the Behavior Change Wheel.
The table is organized by date of article publication in order to
highlight the evolution in the literature over time.

The earliest included paper was published in 1974 [64],
and the field has expanded rapidly in the last decade: 61 arti-
cles were published from 2008 to 2018. We noted a few the-
matic and temporal trends. The bulk of studies used
promotion-based intervention strategies (sole marketing
“P”). Promotion interventions have declined in relative prom-
inence over time, with a greater proportion of studies from
2008 onward based on two or more Ps, as part of a multi-
pronged retail intervention strategy. The literature dealing
with community food environments (e.g., store openings to
improve geographic access in an underserved community)
remains relatively distinct from 4P interventions, with only a
handful of studies combining both spatial and in-store strate-
gies. Recent literature has incorporated food system elements,
with wholesalers/suppliers as part of interventions, including
responsibility for implementing changes.

Consumer purchasing, using an objective measure
such as sales data, was a dietary outcome assessed in
a majority of studies (52 articles, 60%) (not shown in
table). Only 24 articles (28%) assessed dietary intake.
Of these, five articles used a 24-h diet recall [85, 93,
101, 102, 114]; two used a 7-day food record [46, 47];
two used full food frequency questionnaires [94, 98];
and the remainder used a brief diet screener, or other
brief module as part of a consumer survey.
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The majority of articles (58 articles, 67%) described at least
one positive effect on diet. Very few articles reported a nega-
tive effect (6 articles, of which 4 also reported a positive effect
on another dietary outcome). Almost half of articles (43%)
described at least one null effect.

Fifteen articles reported mixed effects: 4 articles, positive +
negative; 10 articles, positive + null; and 1 article, positive,
null, and negative). Note that in all instances of mixed effects,
at least one positive effect of the intervention was reported.
The mixed effects demonstrate the complexity of purchasing
decisions, such as combined “healthy” and “unhealthy” pur-
chases, substitution effects, and the inability to distinguish
residual variation in purchasing from environmental versus
individual factors. For example, Adjoian et al. [110] assessed
purchasing in response to a “healthy checkout” intervention,
part of a municipal government supermarket program. They
found that a greater proportion of customers bought healthy
snacks when using the healthy checkout versus the standard
checkout. They also found that a lesser proportion of cus-
tomers purchased unhealthy snacks from the healthy checkout
versus the standard. It is easy to assume from these results that
the environmental intervention largely “worked” and that re-
sidual unhealthy purchasing would be due to individual fac-
tors in a given checkout line. However, the team also found
that over a third of items paid for at the healthy checkout were
unhealthy items selected from the standard checkout.

Eleven of the 14 articles (79%) describing geographic ac-
cess interventions reported a mixed or null effect. Not includ-
ing the two articles using marketing strategies plus geographic
access components, when considering 4P (product, promo-
tion, placement, and price) interventions only, a comparable
proportion of multi-component interventions tended to have
mixed and null effects (15 of 32 articles, or 47% mixed/null),
as compared to single component interventions (17 of 40 ar-
ticles mixed/null, 43%, and 2/40 negative, 5%) (see Table 2).

Policy Levers Underpinning the Interventions

The policy assumptions underpinning interventions have
evolved over time. Our policy analysis was intended to un-
earth what policies the authors expected governments to adopt
on the basis of a “successful” intervention, or to detect where
authors were attentive to the existing policy context governing
stores, and tailored their intervention or evaluation according-
ly. As displayed in Table 2, the earlier intervention literature
generally emphasized more individualized behavioral as-
sumptions about how policy should support nutrition promo-
tion (e.g., communications/social marketing policies). In con-
trast, the relative proportion of interventions with a focus on
environmental and social planning modifications, and fiscal
policies, has increased in the last decade.

Coding based on the NOURISHING framework (not
shown in table) also showed the relative emphasis onT
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information-based (rational actor assumptions), in contrast to
environmental- and incentive-based policy levers (boundedly
rational assumptions). Policy domain “S” (set incentives) in
the NOURISHING framework, for instance, is explicitly
about incentives and rules to support healthier retail and
foodservices environments; 32 (37%) of the articles provided
evidence that could be used to inform this type of policy. In
contrast, the second “I” (inform people) (35%) and “G” (give
nutrition education) (21%) were together even more promi-
nent. For example, one intervention implemented an informa-
tion kiosk based on a US dietary guideline campaign in-store
for 12 weeks [90]. Evidence from this study could reasonably
inform public policy tools for nutrition education and dietary
guideline implementation, but would be unlikely to inform
any government guidance for healthier retailer practices, de-
spite being situated in the setting of the store. Economic policy
instruments “U” (use economic tools) featured in just 14 arti-
cles. Only 11 articles discussed improving the quality of the
food supply (first “I” of the framework), such as the need to
address stores’ distributor base [86].

Thirty-four articles (40%) focused on enabling policy con-
ditions that could be adopted through local levers; these were
often interventions to address geographic access, such as eco-
nomic development/urban planning. Twenty-five articles
(29%) focused on national level changes, typically large-
scale labeling or information initiatives by supermarkets.

The majority of papers (54 articles, 63%) did not mention
any specific enabling policies or policy recommendations.
Those that did (32 articles, 37%) described options such as

& Targeting business interests with locally appropriate pric-
ing structures, marketing, branding, and stocking policy
[98];

& Municipal economic development initiatives [46, 114];
including microfinancing [89] and attending to local
socio-cultural context in retailing [92];

& Taxes and subsidies [48, 49, 58, 100]; and
& Shelf labeling requirements or incentives [29, 53, 109,

123].

Discussion

The retail food environment intervention literature con-
tinues to grow and has become more robust overall, with
clearer evidence of the effect of interventions on diet-
related outcomes, including consumer purchasing, dietary
intakes, and health. There is still much scope for devel-
opment in the field to improve our understanding of the
complex relationship between components of interven-
tions and specific dietary behavior.

Retail intervention strategies have received occasional
blanket criticism for a lack of effectiveness [106]. Caution
has been directed especially to addressing spatial gaps in store
access [98, 114, 124], and in our review, a high proportion of
these interventions had mixed or null effects on diet. The
combination of geographic access and in-store strategies has
had minimal uptake, and we would echo others in
recommending that is an area ripe for elaboration [45••, 98,
102], given the ample evidence that despite the potentially
positive effects of introducing new stores in terms of food
access, that merchandising activities within them can continue
to represent an unhealthy influence on dietary behavior.

Confirming earlier systematic reviews, the majority of in-
terventions showed at least one positive effect on a diet-related
outcome, particularly among 4P strategies. Among 4P studies,
a comparable proportion of articles reporting on multi-
component strategies and single component strategies had
mixed and null effects. That said, many of the multi-
component studies are increasingly attempting to both inter-
vene in and evaluate more than one dietary outcome. This is a
development that has strengthened the literature but may also
explain mixed outcomes. Continued engagement with multi-
pronged interventions may offer further insights into imple-
mentation, and to improving measurement of linking steps in
the impact on diet-related behavior. For example, Gittelsohn
et al. evaluated the effect of a combined product availability
and promotion initiative working in partnership on the Navajo
Nation with stores in those communities, to assess the impact
on psychosocial predictors of food selection and self-reported
food purchasing practices in addition to weight [94]. This
randomized controlled trial had a null result in bivariate anal-
yses comparing intervention and comparison groups at fol-
low-up, but found a positive effect on study outcomes medi-
ated by exposure to the intervention.

The widespread use of proximal outcome metrics mea-
sured from sales data has benefitted the quality of the litera-
ture. The use of purchasing data linked to individuals/
households (e.g., loyalty cards) is a particularly strong option.
Sales/purchasing data offers researchers confidence to com-
municate objective study outcomes to policymakers as well as
to retail business stakeholders who are interested in the direct
and indirect impact of interventions on store revenue and eco-
nomic viability. A continued research gap, however, is the
robustness with which dietary intakes are examined.
Kirkpatrick et al. [125], in a systematic review of dietary as-
sessment in food environments research (articles from 2007 to
2012, predominantly cross-sectional assessments), cautioned
that the predominance of brief dietary assessment instruments
was a limitation, and contributor to measurement bias. Our
review suggests that this issue persists and may have led to
null or mixed effects in some cases, as well as a lack of gen-
eralizability and reproducibility. Indeed, the heterogeneity in
dietary assessment, as well as other outcome measures in this
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review, contributed to our inability to meaningfully compare
magnitude of effect among the diverse studies included.
Although brief diet assessment tools are less resource-inten-
sive—and may be adequate for focused assessment of one
component of diet, the case for some interventions—on the
whole, where the intent is to capture intervention effects on
total diet in the short term, a 24-h recall would be less prone to
systematic error [125]. Another benefit of the 24-h recall spe-
cifically in retail interventions would be to capture contextual
attributes around food selection, to further unpack how the
intervention response occurs in the community. For example,
the 24-h recall may better reflect dietary patterns in relation to
food supply given that it is not restricted to a pre-specified
food lists, offering the potential to assess dietary substitutions
in response to an intervention, and details of location of eating
or purchase can be readily collected alongside intakes.

Behavior Change Communication

The results of this review indicate that behavior change com-
munication approaches are still a mainstay of retail food en-
vironment interventions for changing diets. This may be a
reflection of the overall development of the field, which is still
relatively new, and has drawn from disciplinary insights in
marketing and consumer cognition. Another consideration is
that behavior change communication strategies may be more
acceptable and feasible for retailer partners to implement.
Environmental and social restructuring, and fiscal interven-
tions have become more important within the rapid expansion
of retail food environment research in the last decade, likely
due to the influence of behavioral economics, social epidemi-
ology, spatial and economic geography.

From a policy standpoint, we would also argue the possi-
bility that influencing food choices in store environments con-
tinues to be viewed as a form of “downstream” behavioral
health promotion and that “upstream” public policies work
separately. It is possible that researchers assessing diet-
related interventions in-store see these strategies as unique
from—if complementary to—the enabling public policy le-
vers that create broader transformative change in consumption
patterns at the population level. This would explain, in part,
the distinctiveness of many fiscal interventions that could not
be captured within our review inclusion criteria. For example,
promotion strategies directed at a few products may not need
to wait for a specific policy decision to implement the change
widely, as long as buy-in is secured from retailer partners. In
contrast, substantive adoption of successful pricing strategies
may rely on longer term structural changes and public budget
commitments, including adoption of development subsidies,
coordination of the supplier base, tax expenditures, or other
shifts in tax structures, to motivate corporations to act. This
has health equity implications, where the low-hanging fruit of
promotion strategies may be used more widely through

targeted efforts at dietary improvement, resulting in uneven
implementation at the population level.

Policies Enabling Interventions

The studies included in our review indicate that there has been
limited attention to enabling policies, or the system-wide pol-
icy context where interventions are designed and delivered. In
part, this may have been an artefact of publication conven-
tions, where contemplating policy implications that seem to
stray from specific outcomes is discouraged. Studies that
commented on enabling factors acknowledged that aligning
with local context was important [92], which includes attend-
ing to how policies structure the behavior of actors well be-
yond eaters, and beyond the health sector [25•, 126, 127].
Enabling policies could encompass structures affecting store
capacity and viability—such as trade pacts, labor market pol-
icies, social protections, and other forces that underpin house-
hold purchasing power. These, too, are part of the agenda-
setting calculus and policy trade-offs to address diet-related
risk [114]. There is a limited basis for assessing how these
types of policies can link up with store-level interventions
within the papers in this review. An enabling policy environ-
ment may be an important contextual feature to isolate for
measurement or otherwise take into account, to assess its in-
teraction with intervention design, implementation and out-
comes [128, 129]. Adding context may have advantages for
understanding why interventions succeed or fail, and how
they can be adapted or translated across settings.

Most of the interventions included in this review were
led by public health (including researchers and/or munic-
ipal agencies) and targeted at consumers. Very few studies
targeted retailers themselves as a policy actor whose be-
havior could be changed in a healthier direction. The dis-
tinctive perspective of the retailer [17] has become in-
creasingly important in measuring and attempting to mod-
ify retail food environment features to become more
health-promoting. Only recently has observational re-
search on food stores begun to focus on retailers’ role
and indeed agency in shaping food access within the food
system [130–133], and few interventions have been
retailer-led [48, 134, 135]. Milio has argued that to make
the “healthy choice the easy choice” there is a two-part
health promotion imperative to direct behavior change
incentives towards consumers as well as corporations
[136, 137]. Although interventions are being delivered
in a growing variety of community settings, the bulk of
the retail evidence still comes from a body of work that
largely assumes a theory of change relying on the con-
sumer as its focus.

There are notable exceptions: Budd et al.’s article on
the B’More Healthy: Retail Rewards intervention is part
of a long trajectory of research programs examining
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multipronged small store interventions in that US jurisdic-
tion [113•]. They focused on retailer outcomes, and con-
sidered a full spectrum of behavior change mechanisms
for both retailers and consumers in producing the dietary
outcome.

In the last decade, the literature has increasingly em-
phasized evaluating interventions within the ecosystem of
the retail food environment [11, 45••], which aligns with a
healthy public policy approach. Our review indicated that
area-based versus in-store interventions seem to focus on
a fundamentally different vision of the role of policy in
healthier community environments. And this may be re-
lated to the clearer imperative for area-based interventions
to situate stores relationally in the retail ecosystem.
Although supermarket interventions have been carried
out in various forms of cooperation with retailers over
the course of the intervention literature [53, 67], we may
be continuing to miss an important policy opportunity to
target those retailers in more holistic health promotion
efforts. The growing literature targeting wholesalers and
supply chain pressures for small stores in interventions is
an integrative development that may help expand our un-
derstanding of enabling policies for the retail ecosystem
[51, 53, 55, 85–87, 105, 113•, 115].

Limitations

Our review had a number of limitations. Our aim was to
capture a full scope of retail food environment interven-
tions, so unlike some past reviews, we combined geo-
graphic access and in-store approaches. Although this
met our objectives, the resulting methodological complex-
ity meant that we were unable to capture fully how mul-
tipronged interventions may have had explanations for
mixed or null effects in comparison to narrower interven-
tions that did not account for store ecosystems. This com-
plexity and heterogeneity also limited our ability to assess
and meaningfully compare effect sizes among interven-
tions. As such, we chose to focus on reporting direction
of effect, and how this differed among study types.
Further analyses might consider developing meta-
analysis methods isolating a subgroup of interventions
with greater comparability of measures, such as the store
sales data studies. Another limitation of this review was
our criterion that included interventions should target a
general population of shoppers, which resulted in the
exclusion of a number of price-based intervention stud-
ies that have been based on membership in a cohort
[31, 32]. This means that the full scope of fiscal policy
discussion in the literature is missing. We excluded
studies that had no dietary outcome; paradoxically, this
meant that we could not capture some retailer studies

that may have offered relevant insights into policy le-
vers. Dunaway et al.’s study [138], for example, was
excluded but is one of the few studies beginning to
measure retailer characteristics in detail, conducting an
in-depth financial analysis alongside evaluating the ef-
fect of an infrastructure project on stocking of fruits and
vegetables.

Conclusion

Retail food environments are one of the main sources of
diet-related risk, but also hold health promotion policy
possibility [126]. Retail stores are private corporations,
but can also be considered a health promotion setting:
[139, 140] a place-based organizational interface between
the complex food system and eaters [141]. This review
provides an update on the growing array of health promo-
tion interventions taking place in the store environment,
and their effectiveness in influencing diet-related out-
comes. Retail stores are physical, social, economic, and
cultural spaces that shape our dietary behaviors and where
structural barriers to nutritional health such as the power
over and ownership of food sources are manifest. Our
review attempts to expand how we think about public
policies that can support and enable effective interven-
tions in these spaces.
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