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Abstract
Introduction The supermarket is increasingly recognised as a
key environment to promote healthy eating. No previous re-
views have focused specifically on the effectiveness of inter-
ventions that target the in-store supermarket environment for
improving the healthiness of population food purchases.
Methods Systematic review of supermarket-based interven-
tions related to nutrition. Interventions were included if they
related to the type of products available for sale, promotion or
consumer education and/or product placement. Interventions
related to price and on-pack labelling were excluded.
Outcomes included food purchasing, food consumption or
body weight. Study quality was assessed using the Effective
Public Health Practice Project quality assessment tool.
Results Of 50 included studies, the majority were conducted
in the USA (74 %), with 33 % published in the last 3 years.
Seventy percent of studies were rated as moderate (n = 11) or
high (n= 24) quality. Positive effects were observed in 35
studies (70 %). Of the 15 studies that reported null or negative
findings, most (n = 12) did not have a strong study design,
large sample size or duration longer than 1 month.

Conclusions Most high-quality studies targeting the super-
market food environment reported improvements in the
healthiness of consumer purchases in response to the interven-
tion. Although it is difficult to identify specific intervention
options that are likely to be most effective and sustainable in
this setting, shelf labelling (particularly using nutrition sum-
mary scores) stands out as being particularly promising.
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Introduction

Poor diets and obesity are among the leading contributors to
the global burden of disease [1]. It is well recognised that the
current state of food environments is a key driver of unhealthy
diets [2]. Supermarkets represent a key setting for food pur-
chases and enjoy market domination in many high-income
countries [3–7]. The prominence of supermarkets is also in-
creasing rapidly in low- and middle-income countries [8].
Recent studies have demonstrated that several aspects of the
supermarket environment in a range of countries can be con-
sidered unhealthy [9••, 10]. Despite their crucial role in shap-
ing population diets over the last 50 years [11], the supermar-
ket food environment has not been a large focus of health
promotion and obesity prevention efforts.

In considering the types of nutrition-related interventions
that can be implemented in the supermarket setting, the ‘Four
‘P’s of Marketing’ (product, promotion, place and price) [12]
represents a useful classification structure. In the context of
healthy eating interventions, ‘product’ might include increas-
ing the number of healthy options available; ‘promotion’ can
be either non-interactive (e.g. shelf labels, signage, recipe
cards) or interactive (e.g. taste testing, store tours, information
sessions) interventions aimed at promoting healthier products
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or educating consumers with respect to nutrition; ‘place’ may
involve changing store layout or product positioning to pro-
mote healthier foods; while ‘price’ can include discounts, tax-
es, vouchers or subsidies.

A number of review articles over the past 10 years have
evaluated the literature relating to interventions in the retail
food environment designed to improve population nutrition
[13–16]. Liberato et al., Escaron et al. and Glanz et al. all
considered interventions related to each of the four P’s, while
van t’Riet only examined the provision of product health in-
formation, and only in studies using store sales data to evalu-
ate the outcome. None of these focused exclusively on the
supermarket, with interventions in small grocery, convenience
and corner stores also included. For most consumers in high-
income countries, supermarkets typically serve a very differ-
ent purpose to small stores, with supermarkets providing the
source of the majority of food eaten at home [3–7].
Accordingly, consumer behaviour and the influences on food
purchases are likely to be different in the supermarket com-
pared to other retail settings. Reviews that combine both su-
permarket and small-store interventions are less likely to iden-
tify those interventions that work best in the supermarket
setting.

The potential population impact of changing the healthi-
ness of the supermarket food environment is likely to be far
greater than changes in smaller retail outlets. Moreover, scal-
ability of successful interventions is likely to be much more
feasible in the supermarket setting due to the relatively small
number of retailers that dominate the supermarket sector. In
high-income countries, it is common for a small number of
companies to enjoy a large share of the retail foodmarket [17].
This means that small changes in one or two major retailers
have the potential to substantially change the diet of entire
populations.

This study aimed to conduct a systematic review of the
effectiveness of supermarket-based interventions involving
product, promotion or place, on the healthiness of consumer
purchases. While price is also a potentially important lever for
influencing consumer behaviour, in light of recent reviews
specifically focused on ‘price’-related interventions in the re-
tail setting [18, 19•], we did not include these in this review,
but we incorporate the conclusions from earlier reviews in our
discussion.

Methods

Data Sources

One author (EC) searched Medline Complete, PsychINFO,
CINAHL Complete and Science Direct databases as well as
Google Scholar during November and December 2015.
Combinations of the following search terms were used:

BSupermarket^, Bgrocery ,̂ Bfood store^, Bintervention^,
Bpromot*^, Bprogram*^, Bin-store^, Bstore-based^,
Bmarketing^, Bhealth*^, Bobesity ,̂ Bretail^ to search title
and abstracts. A total of 3786 results were yielded. A
Google search using the same search terms was also conduct-
ed in order to identify relevant grey literature on the topic. The
search was restricted to articles published in English. No date
limits were set. Articles were also found by forward-searching
(searching for papers that cited relevant articles using Google
Scholar) and identifying relevant papers included in previous
reviews. Titles were read by one author (EC) and if deemed
relevant to the review, the abstract was read also. Full text was
downloaded if the study was likely to meet the inclusion
criteria. See Fig. 1 for a flow chart of the study selection
process.

Inclusion/Exclusion Criteria

One hundred and one full text articles were assessed
against the inclusion and exclusion criteria, which are
listed in Table 1. As per the aims of the review, studies
were included if they reported on interventions related
to product, promotion or place. Price interventions (such
as taxation, subsidies and coupon incentives) were ex-
cluded, unless the study reported on the independent
effect of other relevant in-store interventions. Mass me-
dia interventions were only included where they were
part of a larger study that also included an in-store
intervention. Interventions that related to on-pack prod-
uct labelling (including front-of-pack labelling) were ex-
cluded as they were considered as operating at the prod-
uct manufacturer, rather than retailer, level. Reviews of
the effect of both price and on-pack labelling interven-
tions are included in the discussion. Description of
study designs was based on the categorization used in
the Effective Public Health Practice Project (EPHPP)
quality assessment tool [20].

Data Extraction

The full text of selected articles was assessed, and the
following information was extracted from each article:
study design, duration, year, participants/setting/country,
details of intervention, main outcomes and study findings.
Articles were grouped by intervention target as follows: (i)
product: increasing stock levels or number of varieties of
healthy foods, increasing quality of fresh food products;
(ii) promotion: including shelf labels, signage such as
posters and banners, store tours, cooking demonstrations,
information sessions, taste testing, recipe cards, audio or
video announcements, other informative tools such as
games, podcasts and computer kiosks; and (iii) place:
modifying store layouts to give more prominence to
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healthy foods or restrict prominence of unhealthy foods,
e.g. changes to products displayed at ends-of-aisles and
checkouts, increasing shelf space dedicated to healthy
foods, decreasing shelf space dedicated to unhealthy foods.
Interventions were also classified as either single compo-
nent or multi-component, with multi-component studies
potentially including more than one of product, promotion
or place (and often more than one strategy within each
category). Studies were also categorised by the level of
customer interaction, with interactive interventions includ-
ing components such as taste testing, interactive video
systems and information sessions.

Quality Assessments

Quality assessment of 49 articles (representing 50 separate
studies) was independently undertaken by two authors (AC
and WN) based on the Quality Assessment Tool for
Quantitative Studies, which was developed for the EPHPP
[20]. A study quality rating of strong, moderate or weak was
determined for each of six criteria: selection bias, design, con-
founders, blinding, data collection methods and drop-outs/
withdrawals. Where studies assessed outcomes using both
sales data and self-reported survey data, the quality assess-
ment was based on the more objective sales data. For studies

Fig. 1 Flow chart of study
selection process

Table 1 Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Interventions Changed the in-store environment to influence
consumer nutrition/diet

Mass media interventions, ‘price’ interventions and
front-and back-of-pack nutrition labelling interventions

Setting Supermarkets, grocery stores and online stores Corner stores, convenience stores and small food stores

Study design Intervention studies (investigator led or natural experiment) Observational studies

Outcomes Store sales data, self-reported food purchase data,
consumer food consumption and physical measures such as BMI

Where the only outcome measures were customer or
staff knowledge/awareness/attitudes, customers’
intended purchasing behaviours or process measures
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with no control group, we still assessed potential confounders
of the study, even though the question in the tool relates to
differences between intervention and control groups prior to
intervention. For studies with collection of data at one time
point only, or which did not follow participants over time (for
instance, measuring whole store sales data before and after the
intervention), the drop-outs and withdrawal component of the
assessment tool were rated as not applicable.

The ratings of each component were compared between the
two authors, with 81 % inter-rater agreement (i.e. same rating
for both assessors). Where discrepancies were observed, both
assessors discussed the reasons for their decision and either
both agreed on a final rating, or agreed to take an average
between the two ratings. A final quality score was calculated
for each study in two ways. In the first approach, using the
method recommended by the EPHPP, studies were given an
overall study rating of ‘weak’ if there were two or more weak
ratings for individual components, ‘moderate’ if there was one
weak rating or ‘strong’ if no components were rated as weak.
In the second approach, scores (i.e. 1 = weak, 2 = moderate,
3 = strong) from each component were added together and
divided by the number of components scored (multiplied by
three). For example, if all components were scored, the final
score would be (×/6*3)*100 %. If one component was not
applicable, a final score would be calculated as
(×/5*3)*100 %. A quality assessment summary table can be
found in Appendix 1, with final quality scores for each study
also included in the summary table (Appendix 2).

Results

Characteristics of Included Studies

From 3804 articles screened, 3679 were deemed ineligible
based on title or abstract. The full text of the remaining 101
was required to fully assess eligibility. Of these, 52 were ex-
cluded from the review because of no eligible outcomes
assessed (n = 13), no relevant intervention (n = 6), interven-
tion conducted in small/corner stores (n= 23), intervention
not conducted in-store (n = 2) or no access to full text article
available (conference abstract only) (n = 8) (see Fig. 1).

Among the 49 included papers, the BEat for Health^ inter-
vention was reported in three studies [21–23]. Conversely,
two papers reported the results of two separate experiments
[24, 25]. Therefore, the 49 papers represent a total of 50 sep-
arate studies. The majority of papers represent studies con-
ducted in the USA (73 %), with other countries represented
including the Netherlands (8 %), Australia (6 %), Canada
(4 %), United Kingdom (4 %), Japan (2 %) and Norway
(2 %). Almost half of all papers (n = 24, 49 %) were published
last century, with one third published in the past 3 years (n =
16, 33 %). Relatively few papers reporting supermarket

intervention studies were conducted between 2000 and 2013
(n = 9, 18 %). Seven of the included studies involved inter-
ventions tested during single shopping trips, with an addition-
al six interventions being 2 weeks or less in duration. An
additional 23 interventions (46 %) were between 1- and 6-
month duration with the remaining 14 studies (28 %) having
an intervention duration of 6 months to 3 years.

Study Types

The majority of studies were either randomised controlled
trials (RCT) (n = 11, 22 %) or controlled trials (n = 23,
46 %). Eight studies used an interrupted time series design
(16 %) [26–29, 30•, 31–33], while eight studies used either a
cohort or cohort analytic design (16 %) [34–41]. The size of
included studies is hard to evaluate, with some studies mea-
suring intervention effects in individual customers (follow-up
studies), and other studies examining effects across whole
stores using collection of sales (scanner) data. Twelve studies
(24 %) included <400 individual participants, with another
nine studies (18 %) including >400 (and up to 535,000) par-
ticipants. For studies that collected whole-store data, the num-
ber of stores varied, with 14 studies including only one or two
stores, a further seven studies including between three and
eight stores, and another eight studies including 14 or more
stores (two studies included 168 stores). Twenty-four of the 50
studies (48 %) could be considered large (data from at least
400 participants, or whole-store data from at least three
stores).

Thirty-three studies (66 %) were categorised as non-
interactive (no direct customer interaction), while 14 studies
included both interactive and non-interactive intervention
components, and three studies involved only an interactive
intervention. Looking at the broadest categorisation of the
interventions, almost all studies (96 %) involved promotion
as an intervention target, with two studies incorporating prod-
uct and six incorporating place (note, some studies fell into
more than one category). Most interventions focused heavily
on increasing the consumption of healthy foods with very few
interventions targeting a reduction in the promotion or avail-
ability of unhealthy foods. Thirty studies (60 %) were testing
multiple intervention components (e.g. shelf tags, massmedia,
taste testing, flyers, posters or other signage and placement),
with the majority of longer duration interventions (at least
2 months) being multi-component studies (n = 23/29, or
79 %). In contrast, only seven of the 21 single-component
studies (33 %) had intervention periods lasting at least
2 months. Note that multiple components could be used in a
single broad category—for instance, shelf tags, posters and
flyers are all considered promotion. Only four studies includ-
ed follow-up to ascertain the extent to which any intervention
effects were maintained after the intervention ended [25, 32,
33, 42]. Body weight was not an outcome for any study, with
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all studies reporting intervention effects on purchases of food.
The majority of studies (n = 30, 60 %) used store sales data as
the primary outcome measure.

Study Quality Assessment

The quality of included studies was summarised in two ways.
Using the method recommended by the EPHPP, 24 studies
(48 %) were rated as strong, 11 studies (22 %) rated as mod-
erate and 15 studies (30 %) rated as weak (see Appendix 1).
Using a summary percentage score tallied across each of the
assessed components, the included studies ranged from 40 to
100 %, with an average score of 78 % (Appendices 1 and 2).

Characteristics of Successful Interventions

Overall, the majority (35/50 or 70%) of studies reported positive
intervention effects on the healthiness of consumer purchases in
the intervention period [22, 24–33, 35–37, 39–49, 68, 69, 73–78,
80, 81]. Five of these studies were either controlled trials or
RCTs, lasting at least 1 month and including objective outcome
assessment (store sales data) and a large sample size (more than
two stores). Successful interventions tested in these five high-
quality studies include (1) a shelf label intervention, supported
by posters and information booklets (sales of healthier milk,
refried beans, cream cheese and peanut butter increased, but
healthier mayonnaise and salad dressing decreased) [43]; (2) a
multi-component healthy eating program including shelf labels,
brochures, posters and a mass media campaign (estimated inter-
vention effects ranging from 3.2 to 5.7 % for canned vegetables,
dried beans and dried fruits) [22]; (3) a shelf label intervention
identifying low-cholesterol and low-fat products, supported by
information booklets (market share of tagged products increased
in 8 of 16 product categories (p < 0.05) with a 12 % average
increase) [44]; (4) a complex RCT testing the effect of display
space, newspaper advertising, display location quality and price
on 16 types of fruits and vegetables (shelf space increased sales
for all categories of products—hard fruit 44 %, cooking vegeta-
bles 59 %, salad vegetables 28 % and soft fruit 49 %) [39]; and
(5) a cluster RCT incorporating shelf tags, cross-promotion of
products, taste tests and prominent placement (sales of 1 %milk,
2 of 3 types of frozen meals and water in checkout fridges in-
creased (all p < 0.05), but no significant differences in sales of
targeted cereals or in-aisle beverages) [45••]. As noted above, in
several of these studies, positive effects were not observed in all
categories tested [39, 44, 45••]. Two other large studies that did
involve control groups could not be considered controlled trials
because the intervention was not in the control of the investiga-
tors (and hence were categorised as cohort analytic designs) [36,
37]. Both investigated shelf-tag interventions and found signifi-
cant intervention effects, with the study by Nikolova and Inman
testing the addition of NuVal scores (summary scores based on
food nutrient content) to existing shelf pricing tags. That study

was conducted in 535,000 shoppers from 128 different stores,
with control data from 8720 households (Nielsen panel data).
The primary finding was that the addition of NuVal values to
shelf tags did promote healthier food choices, although this effect
weakened somewhat over time. The authors also reported that
the nutrition scores made customers less sensitive to price and
promotion.

Some other lower quality studies with positive intervention
effects are also worth noting. These were either not controlled
trials, were short term, had a small sample size or included self-
reported outcome measures. Sutherland et al. and Cawley et al.
both report on the implementation of the ‘Guiding Stars’ nutri-
tion rating system in 168 stores from the Hannaford chain.
Although interrupted time series designs (natural uncontrolled
experiments), both studies reported significant impacts on food
choices, with Sutherland et al. reporting a yearly increase in the
purchase of products with a star rating between 2006 and 2008,
and Cawley et al. reporting no change in sales of more nutritious
food but a 8.3% decrease in sales of less nutritious food between
2005 and 2007 [26, 28]. Thapa et al. also reported the positive
effect of shelf labels (‘shelf talkers’) on sales of healthier prod-
ucts in the grain and pasta category (but not the other 11 catego-
ries) in one intervention supermarket, with the shelf labels ac-
companied by newspaper and TVadvertisements, food demon-
strations and healthy eating classes [46]. Payne et al. conducted
two short-term trolley and floor signage interventions in single
stores inMexico, with both trials (which focused on social norms
around fruit and vegetable purchasing) proving highly successful
in encouraging greater consumption of fresh produce [24].
Finally, a UK study by Nakagawa et al. was the first (using a
natural experimental design and combining outcome and expo-
sure datasets) to report on the effect of end-of-aisle (end cap)
displays on purchasing, with extremely large effects on purchas-
ing (independent of discounts) observed: 52 % increase for car-
bonated drinks, 73 and 114 % for coffee and tea, respectively,
and between 23 and 46 % for different types of alcohol [30•].

Given the multi-component nature of most interventions, it
was not possible to evaluate the relative success of studies
according to broad categorisation of product, promotion and
place. In general, it was also difficult to identify specific in-
tervention strategies that were particularly successful, partly
because a large number of studies used many strategies, but
also because there was wide variation in the quality, profes-
sionalism and scope of those interventions (quite apart from
the heterogeneity in study quality). However, one intervention
area that stood out as being particularly effective was shelf
tags/talkers that identified healthier options. Seventeen studies
incorporated some form of shelf labelling, with 14 of these
having a positive outcome. Of these, the shelf label compo-
nent was either the only intervention or the primary focus of
the intervention for more than half (n = 9) of the studies.
Several studies evaluated the placement of nutrition summary
scores across the whole store (NuVal or Guiding Stars), with
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each reporting positive findings [26, 28, 36, 47]. Cawley et al.
and Sutherland et al. reported that the Guiding Stars were
assigned to over 60,000 products [26, 28], while Sutherland
noted that even products prepared in-store (e.g. meat and bak-
ery items) carried this logo [26]. The NuVal database contains
>90,000 scored products [36]. Of particular interest, studies
using summary scores were among the only studies that could
be said to have successfully impacted sales of both healthy
and unhealthy foods (the others being small studies targeting
priming of consumers prior to shopping and recommending
‘switches’ at point of purchase [48, 49]). Other shelf-tag in-
terventions included those that highlighted only certain nutri-
ents (e.g. fat, sodium, cholesterol) in a limited number of
categories (e.g. milk, cream cheese, refried beans, peanut but-
ter, mayonnaise, salad dressing in Teisl and Levy [43]). Multi-
component studies were nomore likely to report positive find-
ings than single-component studies in this review (both 70%).

Characteristics of Studies with Null or Negative Findings

Fourteen studies reported no orminimal effect of the intervention
on the healthiness of consumer purchases [23, 27, 34, 38, 50–55,
70–72, 79]. Eleven of these studies were controlled trials (four
randomised [50–53]), and six of them involved numerous com-
ponents and were part of large campaigns. No specific interven-
tion type appeared to be more frequently represented among
those that failed to change purchasing behaviour. Intervention
types represented include nutrition-related flyers, demonstra-
tions, videos, recipe cards, offering healthier product ‘swaps’ at
point of purchase, posters and signage, shelf labels, placement
(bananas only), podcasts, interactive video education, ‘traffic–
light’ nutrition labelling (online) and a nutrition education ‘bin-
go’ game. The unsuccessful studies included three that could be
considered a high-quality study design (controlled trial or RCT)
with a large sample size and duration longer than 1 month.
Among these, one study includes a nutrition signage intervention
that added calorie content and key nutrient information (vitamins
and minerals) to small signs (6 × 3.5 inches) for six produce
items only (broccoli, cabbage, carrots, cauliflower, kiwi fruit
and tomatoes) [53]. This intervention could therefore be consid-
ered minimal in scope, in comparison to the other interventions
reviewed. Another unsuccessful intervention was the BFood for
Health^ project, which focused on 4-page brochures called
BEaters’ Almanacs^ in the dairy aisle, which were reinforced
with shelf signs near targeted products, newspaper advertise-
ments, radio spots, window signs, banners and posters all
referencing the content of the Almanac. Although a more com-
prehensive intervention, it did require customers to engage fully
in fairly complex and lengthy nutrition education messages. The
authors acknowledge that this may have represented an ‘unreal-
istic task’ for consumers to translate into their product selection,
even though customer knowledge and awareness of the program
did increase [54]. Third, Sacks et al. reported no effect of a 10-

week traffic–light nutrition labelling intervention in anAustralian
online supermarket [55]. The authors of that study contended
that the absence of an intervention effect may have been related
to the fact that the implementation was restricted to the retailer’s
‘own-brand’ products, for which, at that time, product healthi-
ness was likely to be less of a driver of consumer behaviour than
in relation to branded products. The other 11 studies reporting no
effect were either weaker study designs, had small sample sizes,
self-reported purchase or consumption data, or minimal duration
in comparison to other interventions reviewed.

Only one study reported a negative intervention effect, with
Berning et al. reporting that labelling of microwave popcorn
with low fat and low calorie shelf labels significantly de-
creased sales of healthier popcorn [42]. The likely explanation
for this effect is that in the specific category of popcorn, cus-
tomers are likely to equate low fat and low calorie popcorn
with poor taste (less sugar and butter).

Other notable studies that had no effect on purchasing or
consumption behaviour included (1) a large RCT in an online
store prompting shoppers with healthier swaps at product se-
lection and checkout [52], (2) a Dutch RCT that modified
placement of bread to expose customers to healthier options
first, (3) an uncontrolled experiment placing bananas at check-
outs and in confectionery aisles [27] and (4) a large Dutch
RCT that included posters, brochures, a self-help manual
and shelf labels highlighting low-fat products in nine catego-
ries. The intervention effect in that study was assessed using
self-reported fat consumption [50].

Discussion

This review found that the majority of high-quality studies
targeting the supermarket food environment resulted in posi-
tive changes in the healthiness of consumer food purchases
while the intervention was in place. The studies included
a broad range of interventions of mixed quality, and the ma-
jority of studies included multiple intervention components
targeting different aspects of the in-store environment.
Accordingly, it is difficult to identify intervention options or
characteristics that are likely to be most effective in this set-
ting. Shelf labelling, however, is one likely exception, being
included in a large number of studies, most of which reported
positive findings. The extent to which intervention effects
persist in the long term and strategies to enhance sustainability
of effect are largely unstudied.

The presence of a supermarket in a community is often con-
sidered to have a highly beneficial impact on consumption of
healthy food where few other options exist. In the USA, the
introduction of supermarkets into ‘food deserts’ through the
Healthy Food Financing Initiative has been a key policy for
increasing access to nutritious food. Unfortunately, evaluations
of new supermarkets are yet to show any substantial impact on
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consumption of healthy foods or diet quality [56, 57]. This may
be due to the fact that supermarkets do not only sell healthy food,
but simultaneously strongly promote unhealthy ‘discretionary’
food [9••, 10]. Research also suggests that supermarkets in gen-
eral represent a food and shopping culture dominated by over-
consumption and inactivity [58–60]. In light of this, in-store in-
terventions that target a reduction in the promotion of discretion-
ary food are therefore likely to be critical for the promotion of
healthy eating. This may be particularly important in disadvan-
taged areas [61]. Unfortunately, few of the interventions
reviewed here specifically target a reduction in the consumption
of discretionary food. This should be a high priority for future
supermarket research.

Comparison with Previous Reviews

While this is the first review to exclusively focus on supermar-
kets, a number of previous reviews have focused on the potential
of retail interventions to encourage healthy eating. The majority
of papers reviewed here were not included in previous reviews,
with all four including less than half of the papers reviewed here
(Glanz et al. 2012 = 2 %; Liberato et al. 2014 = 27 %; Van t’Riet
2012 = 29%; Escaron et al. 2014 = 41%). This is partly because
of the growing interest in supermarket-related research, with 16
of 49 reviewed papers published in the last 3 years. While this
review did not include interventions related to price or on-pack
nutrition labelling, these are critical elements to consider in rela-
tion to the supermarket environment. Several recent reviews [18,
19•, 62, 63] have investigated these aspects, finding that they are
promising intervention areas to be considered in addition to the
intervention options identified in this review. The two reviews of
price interventions (in modelling and field experiments respec-
tively) found that these were almost universally successful in
encouraging healthy purchasing [18, 19•]. Two large RCTs test-
ing the effect of price reductions for healthy foods have also
recently been published. One New Zealand study found that
price reduction led to increased purchasing of food in a range
of healthier categories (fruits and vegetables in particular), but,
importantly, that this did not result in any observable reductions
in purchases of saturated fat, or other nutrients of public health
concern [64]. The authors hypothesise that this differential may
be due to variation in cross-elasticities of demand, or that the
changes seen in fruit and vegetable purchases were not large
enough to substantially effect overall macronutrient purchases.
The second Australian trial found that price reductions were
effective only for fruit (not vegetables, bottled water or diet bev-
erages), and with no sustained effect post-intervention [65]. In
considering price interventions, unintended compensatory pur-
chasing can be a problematic side effect that needs to be carefully
monitored. For example, when discounting healthy food, savings
may be used to buymore ‘less healthy’ products, while increased
purchase of discounted healthy food at one retailer may simply

be a reflection of shifting purchasing locations rather than an
overall increase in healthy food purchased [18].

Quality Assessment Method Used

The quality assessment method we have used here was spe-
cifically designed to measure the quality of quantitative stud-
ies in public health systematic reviews. It has been found to
have greater inter-rater reliability than the Cochrane
Collaboration Risk of Bias tool [66]; however, the agreement
between these tools was only fair, indicating that they are
measuring different aspects of study quality. It is clear that
the quality assessment tool used will be more or less useful
for different disciplines. In this review, the assessment of con-
founding was challenging, with many studies not conforming
to a typical within-subject follow-up design but rather using
whole store sales data as the outcome measure. While it is
possible that shoppers in a given store may not be identical
pre- and post-intervention (while in a typical follow-up study,
the same customers would provide data at both time points),
the amount of change is likely to be minimal, and it is clear
that the objective measurement of sales data for a whole store
is a hugely powerful, and cost-effective, method of assessing
change in sales [64]. The use of shopper loyalty card databases
linked to individual sales is likely to be an evenmore powerful
research design, incorporating assessment at the level of the
individual as well as data collected from checkout scanners.

It is also worth noting that the quality assessment tool does
not specifically evaluate sample size, study duration or the
quality of the intervention. Each of these are important con-
siderations, which is why our result section focused heavily on
these aspects of study quality. Almost none of the included
studies that utilised signage or educational materials in their
intervention provided examples of these. This information is
likely to be critical to evaluate the results of studies, but also to
incrementally improve on study quality. Signage interventions
in particular are likely to be influenced significantly by the
quality of the graphics used.

Implications for Future Research and Practice

Given the primacy of economic data to decision-making in the
retail world, it is surprising and concerning that we were not able
to identify a single study in this review that reported on the
economic or financial effects of the intervention on the retailer.
In addition, for many interventions, the outcome assessment only
extended to sales of targeted products. The assessment of sales
for whole product categories, and even the assessment of the
overall effect of interventions on the healthiness of purchased
foods across the whole store are also uncommon. The evalua-
tions of summary nutrition labels, such as Guiding Stars and
NuVal, stand out in this regard and are especially notable for their
simultaneous impact on healthy and unhealthy foods. In order to
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advocate for the uptake of retail interventions to retailers and
legislators, this type of evidence and assessment of the cost-
effectiveness of these interventions (which also appears to be
absent from the literature, although was not a focus of this re-
view) are likely to be critical.

While supermarket interventions are often multi-
component in an effort to increase their impact, this frequently
precludes an assessment of the independent effects of inter-
vention components. Future studies assessing the isolated ef-
fects of intervention components are therefore likely to also be
particularly important in order tomake packaged interventions
more efficient and cost-effective.

Many of the limitations of the included studies are a
direct result of the limitations placed on researchers
when conducting field experiments in collaboration with
retailers. Sample size, study duration, intervention scope
and even study design are not necessarily entirely in the
researchers’ control. Nevertheless, we have summarised
some of the key features that define in-store supermar-
ket studies with higher quality and better potential to
impact population nutrition below. Although research
not incorporating each of these elements can provide
useful additions to the literature, it is research that
aligns with these principles that is more likely to be
implemented to scale and to make a public health
impact.

– Sustainable, low-cost interventions that require little re-
tailer input (for example, shelf labels/tags/talkers, place-
ment and signage interventions)

– Assessment of outcomes using store sales data (prefera-
bly combined with shopper loyalty data)

– Interventions that impact a large number or even all prod-
uct categories

– Multi-component studies built on establishment of the
effectiveness of each component

– Study duration that allows assessment of the effect of the
intervention over time

– Studies including stores from a single chain with uniform
pricing (discounts) and promotion (e.g. catalogues/
circulars)

– Assessment of the economic impact of the intervention on
the retailer (i.e. profit effect)

– Publically funded collaborative research involving gov-
ernment, academia and retail to minimise conflicts of
interest

– High-quality interventions implemented with high
fidelity

– Strong research designs—either RCT or well-matched
controlled trial

There is an enormous demand for studies incorporating
these elements from retailers and communities who see the

impact of obesity and want to know where to start in making
changes to the food environment that has been at the heart of
the obesity epidemic [2, 67].

Conclusions

This review provides a summary of published in-store super-
market interventions targeting healthy eating, acknowledging
that a large number of interventions are conducted and evalu-
ated by retailers but never published. As the first systematic
review to specifically target supermarket interventions, it will
provide a useful resource for both those wishing to conduct
such studies, as well as communities who wish to work with
retailers on nutrition promotion initiatives in their own con-
text. From our results, it is clear that interventions targeting the
in-store supermarket environment have considerable potential
to change population diets, and social norms around what is a
healthy diet. Shelf labelling using nutrition summary scores
may be a particularly promising intervention target.
Unfortunately, the size and quality of the literature base does
not reflect the importance of supermarket environments to
healthy eating and obesity prevention. Healthy eating initia-
tives are occurring in supermarkets all the time—evaluation of
the impact of these using appropriate research designs will be
critical to improve the literature in this area.

Acknowledgments The authors are currently working with a super-
market chain (Champions IGA) in a publicly funded collaborative project
(with local and state government) to test a range of healthy eating inter-
ventions. No funding has been received from the retailer, but sales data
are provided.

Financial Support This work was supported by a VicHealth
Innovation Grant (#22510) and the Australian National Health and
Medical Research Council (NHMRC) [training fellowship
APP1013313 to AJC; AJC and GS are researchers within a NHMRC
Centre for Research Excellence in Obesity Policy and Food Systems
(APP1041020)]. AJC and GS are the recipients of Australian Research
Council Discovery Early Career Researcher Awards (project numbers
DE160100141 and DE160100307).

Compliance with Ethics Guidelines

Conflict of Interest Adrian J. Cameron has received financial support
through grants from the Australian National Health andMedical Research
Council (NHMRC), the Australian Research Council (ARC) and
VicHealth.

Emma Charlton has received financial support through a grant from
VicHealth.

WinsfredW. Ngan has received financial support through a grant from
VicHealth.

Gary Sacks has received financial support through grants from the
Australian National Health and Medical Research Council (NHMRC),
the Australian Research Council (ARC) and VicHealth.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

136 Curr Nutr Rep (2016) 5:129–138



References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. Institute for Health Metrics and Evaluation, Global Burden of
Disease Profile, Australia, in Global burden of diseases, injuries,
and risk factors study 2010, 2010: Seattle, WA. URL: http://www.
healthdata.org/sites/default/files/files/country_profiles/GBD/ihme_
gbd_country_report_australia.pdf.

2. Swinburn BA et al. The global obesity pandemic: shaped by global
drivers and local environments. The Lancet. 2011;378(9793):804–
14.

3. Foster M et al. ABARES Overview of the Australian food industry,
2009–10. In Australian Food Statistics 2009–10. Australian
Government Department of Agriculture, Fisheries and Forestry.:
Canberra; 2011.

4. Caraher M, Coveney J. Public health nutrition and food policy.
Public Health Nutr. 2004;7(5):591–8.

5. Osec Swiss Business Hub Canada. The Canadian Food Retail
Sector; 2011. 2011. http://www.osec.ch/sites/default/files/bbf_
Canada_FoodRetail_Feb2011.pdf.

6. U.S. Department of Agiculture, Economic Research Service Food
Expenditure Series.

7. IGD, UK Grocery Retailing. URL: http://www.igd.com/our-
expertise/Retail/retailoutlook/3371/UK-Grocery-Retailing/.

8. Reardon T, Timmer CP, Minten B. Supermarket revolution in Asia
and emerging development strategies to include small farmers. Proc
Natl Acad Sci U S A. 2012;109(31):12332–7.

9.•• Thornton LE et al. Does the availability of snack foods in super-
markets vary internationally. Int J Behav Nutr Phys Act. 2013;10:
56. International study of supermarket food environments
demonstrating the need for supermarket interventions, partic-
ularly in relation to unhealthy discretionary food.

10. Charlton EL et al. Supermarkets and unhealthy food marketing: An
international comparison of the content of supermarket catalogues/
circulars. Prev Med. 2015;81:168–73.

11. Dawson J. Retailer activity in shaping food choice. Food Qual Pref.
2013;28(1):339–47.

12. McCarthy EJ. Basic marketing: a managerial approach.
Homewood: Richard D. Irwin. Inc.; 1979.

13. Escaron AL et al. Supermarket and grocery store-based interven-
tions to promote healthful food choices and eating practices: a sys-
tematic review. Prev Chronic Dis. 2013;10:E50.

14. Glanz K, Bader MD, Iyer S. Retail grocery store marketing strate-
gies and obesity: an integrative review. Am J Prev Med.
2012;42(5):503–12.

15. Liberato SC, Bailie R, Brimblecombe J. Nutrition interventions at
point-of-sale to encourage healthier food purchasing: a systematic
review. BMC Public Health. 2014;14(1):1.

16. van’t Riet J. Sales effects of product health information at points of
purchase: a systematic review. Public Health Nutr. 2013;16(3):418–
29.

17. Mortimer G, Parker C. FactCheck: is our grocery market one of the
most concentrated in the world? 2013. https://theconversation.
com/factcheck-is-our-grocery-market-one-of-the-most-
concentrated-in-the-world-16520.

18. Eyles H et al. Food pricing strategies, population diets, and non-
communicable disease: a systematic review of simulation studies.
PLoS Med. 2012;9(12):e1001353.

19.• An R. Effectiveness of subsidies in promoting healthy food pur-
chases and consumption: a review of field experiments. Public

Health Nutr. 2013;16(07):1215–28. A review of the impact of
price (subsidies) on healthy food purchases that is a useful ad-
junct to this review, noting that here, price interventions were
not included.

20. Effective Public Health Practice Project (EPHPP), Quality
Assessment Tool for Quantitative Studies. URL: http://www.
ephpp.ca/tools.html. Last accessed 16/05/2016.

21. Light L et al. Eat for Health - a Nutrition and Cancer Control
Supermarket Intervention. Public Health Reports. 1989;104(5):
443–50.

22. Patterson BH et al. Evaluation of a Supermarket Intervention - the
Nci-Giant Food Eat for Health Study. Evaluation Review.
1992;16(5):464–90.

23. Rodgers AB et al. Eat for Health - a Supermarket Intervention for
Nutrition and Cancer Risk Reduction. Am J Public Health.
1994;84(1):72–6.

24. Payne CR et al. Shopper marketing nutrition interventions: Social
norms on grocery carts increase produce spending without increas-
ing shopper budgets. Prev Med Rep. 2015;2:287–91.

25. Russo JE et al. Nutrition Information in the Supermarket. J
Consumer Res. 1986;13(1):48–70.

26. Sutherland LA, Kaley LA, Fischer L. Guiding stars: the effect of a
nutrition navigation program on consumer purchases at the super-
market. Am J Clin Nutr. 2010;91(4):1090S–4S.

27. Sigurdsson V, Larsen NM, GunnarssonD. An in-store experimental
analysis of consumers’ selection of fruits and vegetables. The
Service Industries Journal. 2011;31(15):2587–602.

28. Cawley J et al. The impact of a supermarket nutrition rating system
on purchases of nutritious and less nutritious foods. Public Health
Nutr. 2015;18(1):8–14.

29. Paine-Andrews A et al. Health Marketing in the Supermarket.
Health Marketing Quarterly. 1997;14(2):85–99.

30.• Nakamura R et al. Sales impact of displaying alcoholic and non-
alcoholic beverages in end-of-aisle locations: an observational
study. Soc Sci Med. 2014;108:68–73. Interesting study is the first
to estimate the impact of end-of-aisle displays on sales, albeit
with an imperfect study design.

31. Mullis RM et al. The shop smart for your heart grocery program. J
Nutr Educ. 1987;19(5):225–8.

32. Dwivedi G et al. Taste-test booth: An innovative tool in health
promotion. J Canad Diet Assoc-Revue De L Association
Canadienne Des Dietetistes. 1997;58(2):90–3.

33. Holmes AS et al. Effect of a grocery store intervention on sales of
nutritious foods to youth and their families. J Acad Nutr Diet.
2012;112(6):897–901.

34. Shannon B et al. Promoting better nutrition in the grocery store
using a game format: The shop smart game project. J Nutr Educ.
1990;22(4):183–8.

35. Scott JA et al. Nutrition Education in Supermarkets - the Life-Style-
2000 Experience. Aust J Pub Health. 1991;15(1):49–55.

36. Nikolova HD, Inman JJ. Healthy Choice: The Effect of Simplified
Point-of-Sale Nutritional Information on Consumer Food Choice
Behavior. J Marketing Res. 2015;52(6):817–35.

37. Levy AS et al. The Impact of a Nutrition Information Program on
Food Purchases. J Public Policy & Marketing. 1985;4:1–13.

38. Dougherty MF, Wittsten AB, Guarino MA. Promoting Low-Fat
Foods in the Supermarket Using Various Methods Including
Videocassettes. J Am Diet Assoc. 1990;90(8):1106–8.

39. Curhan RC. Effects of Merchandising and Temporary Promotional
Activities on Sales of Fresh Fruits and Vegetables in Supermarkets.
J Marketing Res. 1974;11(3):286–94.

40. Cotugna N, Vickery CE. Development and Supermarket Field
Testing of Videotaped Nutrition Messages for Cancer Risk
Reduction. Public Health Reports. 1992;107(6):691–4.

Curr Nutr Rep (2016) 5:129–138 137

http://www.healthdata.org/sites/default/files/files/country_profiles/GBD/ihme_gbd_country_report_australia.pdf
http://www.healthdata.org/sites/default/files/files/country_profiles/GBD/ihme_gbd_country_report_australia.pdf
http://www.healthdata.org/sites/default/files/files/country_profiles/GBD/ihme_gbd_country_report_australia.pdf
http://www.osec.ch/sites/default/files/bbf_Canada_FoodRetail_Feb2011.pdf
http://www.osec.ch/sites/default/files/bbf_Canada_FoodRetail_Feb2011.pdf
http://www.igd.com/our-expertise/Retail/retailoutlook/3371/UK-Grocery-Retailing/
http://www.igd.com/our-expertise/Retail/retailoutlook/3371/UK-Grocery-Retailing/
https://theconversation.com/factcheck-is-our-grocery-market-one-of-the-most-concentrated-in-the-world-16520
https://theconversation.com/factcheck-is-our-grocery-market-one-of-the-most-concentrated-in-the-world-16520
https://theconversation.com/factcheck-is-our-grocery-market-one-of-the-most-concentrated-in-the-world-16520
http://www.ephpp.ca/tools.html
http://www.ephpp.ca/tools.html


41. Bangia D, Palmer-Keenan DM. Grocery store podcast about
omega-3 fatty acids influences shopping behaviors: a pilot study.
J Nutr Educ Behav. 2014;46(6):616–20.

42. Berning JP, Chouinard HH, McCluskey JJ. Do Positive Nutrition
Shelf Labels Affect Consumer Behavior? Findings from a Field
Experiment with Scanner Data. Am J Agricultural Economics.
2010;93(2):364–9.

43. Teisl MF, Levy AS. Does nutrition labeling lead to healthier eating?
J Food Distribution Res. 1997;28:18–27.

44. Schucker RE et al. Nutrition shelf-labeling and consumer purchase
behavior. J Nutr Educ. 1992;24(2):75–81.

45.•• Foster GD et al. Placement and promotion strategies to increase
sales of healthier products in supermarkets in low-income, ethnical-
ly diverse neighborhoods: a randomized controlled trial. Am J Clin
Nutr. 2014;99(6):1359–68. one of few large randomized con-
trolled trials to test the effects of placement interventions.

46. Thapa J et al. Nudges in the Supermarket: Experience from Point of
Sale Signs. in 2014 Annual Meeting, July 27–29, 2014.
Minneapolis: Agricultural and Applied Economics Association;
2014.

47. Epstein LH et al. Effects of nutrient profiling and price changes
based on NuVal(R) scores on food purchasing in an online experi-
mental supermarket. Public Health Nutr. 2015;23:1–8.

48. Huang A et al. The effects on saturated fat purchases of providing
Internet shoppers with purchase-specific dietary advice: A
randomised trial. Plos Clinical Trials. 2006;1(5):e22.

49. Papies EK et al. Using health primes to reduce unhealthy snack
purchases among overweight consumers in a grocery store. Int J
Obes (Lond). 2014;38(4):597–602.

50. Steenhuis I et al. The effectiveness of nutrition education and label-
ing in Dutch supermarkets. Am J Health Promot. 2004;18(3):221–
4.

51. Kristal AR et al. Evaluation of a supermarket intervention to in-
crease consumption of fruits and vegetables. Am J Health Promot.
1997;11(6):422–5.

52. Forwood SE et al. Offering within-category food swaps to reduce
energy density of food purchases: a study using an experimental
online supermarket. Int J Behav Nutr Phys Act. 2015;12:85.

53. Achabal DD et al. The Effect of Nutrition P-O-P Signs on
Consumer Attitudes and Behavior. J Retailing. 1987;63(1):9–24.

54. Ernst ND et al. Nutrition Education at the Point of Purchase - the
Foods for Health Project Evaluated. Prev Med. 1986;15(1):60–73.

55. Sacks G et al. Impact of ‘traffic-light’ nutrition information on
online food purchases in Australia. Aust N Z J Public Health.
2011;35(2):122–6.

56. Elbel B et al. The Introduction of a Supermarket via Tax-Credits in a
Low-Income Area: The Influence on Purchasing and Consumption.
2015. Am J Health Prom.

57. Elbel B et al. Assessment of a government-subsidized supermarket
in a high-need area on household food availability and children’s
dietary intakes. Public Health Nutr. 2015;18(15):2881–90.

58. Cameron AJ, Waterlander WE, Svastisalee CM. The correlation
between supermarket size and national obesity prevalence. BMC
Obesity. 2014;1(1):27.

59. Rudi J, Cakir M. The Effect of Grocery Shopping Frequency on the
Healthfulness of Food Purchases. in 143rd Joint EAAE/AAEA
Seminar, March 25–27, 2015. Naples: European Association of
Agricultural Economists; 2015.

60. Gustat J et al. Fresh produce consumption and the association be-
tween frequency of food shopping, car access, and distance to su-
permarkets. Prev Med Rep. 2015;2:47–52.

61. Vogel C et al. Education and the Relationship Between
Supermarket Environment and Diet. 2016. Am J Prev Med.

62. Hersey JC et al. Effects of front-of-package and shelf nutrition
labeling systems on consumers. Nutr Rev. 2013;71(1):1–14.

63. Volkova E, Mhurchu CN. The influence of nutrition labeling and
point-of-purchase information on food behaviours. Curr Obes Rep.
2015;4(1):19–29.

64. Ni Mhurchu C et al. Effects of price discounts and tailored nutrition
education on supermarket purchases: a randomized controlled trial.
Am J Clin Nutr. 2010;91(3):736–47.

65. Ball K et al. Influence of price discounts and skill-building strate-
gies on purchase and consumption of healthy food and beverages:
outcomes of the Supermarket Healthy Eating for Life randomized
controlled trial. Am J Clin Nutr. 2015;101(5):1055–64.

66. Armijo-Olivo S et al. Assessment of study quality for systematic
reviews: a comparison of the Cochrane Collaboration Risk of Bias
Tool and the Effective Public Health Practice Project Quality
Assessment Tool: methodological research. J Eval Clin Pract.
2012;18(1):12–8.

67. Moodie R et al. Profits and pandemics: prevention of harmful ef-
fects of tobacco, alcohol, and ultra-processed food and drink indus-
tries. Lancet. 2013;381(9867):670–9.

68. Anderson ES et al. A computerized social cognitive intervention for
nutrition behavior: Direct and mediated effects on fat, fiber, fruits,
and vegetables, self-efficacy, and outcome expectations among
food shoppers. Ann Behav Med. 2001;23(2):88–100.

69. Connell D, Goldberg JP, Folta SC. An intervention to increase fruit
and vegetable consumption using audio communications: in-store
public service announcements and audiotapes. J Health Commun.
2001;6(1):31–43.

70. de Wijk RA et al. An In-Store Experiment on the Effect of
Accessibility on Sales of Wholegrain and White Bread in
Supermarkets. PLoS One. 2016;11(3):e0151915.

71. Jeffery RW et al. Nutrition Education in Supermarkets - an
Unsuccessful Attempt to Influence Knowledge and Product Sales.
J Behavioral Med. 1982;5(2):189–200.

72. Martinez-Donate AP et al. Evaluation of a pilot healthy eating in-
tervention in restaurants and food stores of a rural community: a
randomized community trial. BMC Public Health. 2015;15:136.

73. Milliron BJ, Woolf K, Appelhans BM. A point-of-purchase inter-
vention featuring in-person supermarket education affects healthful
food purchases. J Nutr Educ Behav. 2012;44(3):225–32.

74. Muller TE. The use of nutritive composition data at the point of
purchase. J Nutr Educ. 1984;16(3):137–41.

75. Ogawa Y et al. Point-of-purchase health information encourages
customers to purchase vegetables: objective analysis by using a
point-of-sales system. Environ Health Prev Med. 2011;16(4):239–
46.

76. Olson CM, Bisogni CA, Thonney PF. Evaluation of a supermarket
nutrition education program. J Nutr Educ. 1982;14(4):141–5.

77. Salmon SJ et al. Social proof in the supermarket: Promoting healthy
choices under low self-control conditions. Food Qual Pref.
2015;45:113–20.

78. Surkan PJ et al. Eat Right-Live Well! Supermarket Intervention
Impact on Sales of Healthy Foods in a Low-Income
Neighborhood. J Nutr Educ Behav. 2016;48(2):112–21. e1.

79. Wagner JL, Winett RA, Walbert-Rankin J. Influences of a super-
market intervention on the food choices of parents and their chil-
dren. J Nutr Educ. 1992;24(6):306–11.

80. Winett RA et al. Altering Shoppers Supermarket Purchases to Fit
Nutritional Guidelines - an Interactive Information-System. J
Applied Behavior Analysis. 1991;24(1):95–105.

81. Winett RA et al. Nutrition for a Lifetime System(c): A multimedia
system for altering food supermarket shoppers’ purchases to meet
nutritional guidelines. Computers in Human Behav. 1997;13(3):
371–92.

138 Curr Nutr Rep (2016) 5:129–138


	A...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Data Sources
	Inclusion/Exclusion Criteria
	Data Extraction
	Quality Assessments

	Results
	Characteristics of Included Studies
	Study Types
	Study Quality Assessment
	Characteristics of Successful Interventions
	Characteristics of Studies with Null or Negative Findings


	Discussion
	Comparison with Previous Reviews
	Quality Assessment Method Used
	Implications for Future Research and Practice

	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



