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Women intend to buy, and attend more

to, healthy foods in supermarkets: attention
to product placement observed in women
in a 2-dimensional simulated supermarket
environment

Sarah Muir", Sarah Jenner?, Sarah Crozier'#, Charlotte E. Lee®, Hayward J. Godwin®, Hannah Payne',
Olivia M. Maynard®, Marcus R. Munafo’, Christina Vogel**® and Janis Baird'*#

Abstract

Background Research in real supermarkets can be challenging due to competing health and business agendas.
This study used a 2-dimensional (2D) simulated supermarket to investigate whether visual attention to, and intended
purchase of, products in prominent store locations (checkout, end-of-aisle, store entrance) differed for healthy,
unhealthy or non-food items. The study also explored if these findings were modified by participants’level of
educational attainment.

Methods Women from Wessex, UK, took part in one of two trials. Phase 1: 201 women completed an online
questionnaire in which all participants viewed simulated supermarket journeys depicting healthy, unhealthy and non-
food product routes, starting at the store entrance and ending at the checkout, in a random order. Participants clicked
on items (i) that they were interested in and then (i) that they wished to purchase. Phase 2: 71 women participated

in an eye-tracking study in which all participants again viewed all journey types, followed by a series of side-by-side
preferential looking scenes to allow comparison of attention between the three product types, presented in a random
order. Twelve participants took part in semi-structured interviews to better understand their views on what influences
product attention; data were analysed using thematic analysis.

Results Phase 1: Participants demonstrated higher attention to food items compared to non-food items but their
intention to purchase was higher for healthy foods than both unhealthy and non-food items. Phase 2: there was no
difference in attention across product types during the journey task. In the preferential looking task, participants
spent more time viewing healthy products than unhealthy or non-food products. Participants also exhibited higher
intention to purchase healthy products than unhealthy or non-food items. Interview participants used shopping lists
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options at prominent store locations.

intervention.

and avoided certain aisles to prevent unhealthy purchases. They wanted to see healthy foods or essential non-food

Conclusions Women intend to make more healthy purchases than unhealthy purchases when they shop but
supermarket strategies to promote less healthy foods in prominent locations in stores may undermine this intent.
These findings support the use of prominent positioning of healthier items in stores as a useful strategy to increase
healthy sales and support current and planned food policies.

Trial registration This was a quasi-experimental study of participants’ attention in an online questionnaire (phase
1) and an eye-tracking study (phase 2) and trial registration was not required. Participants did not receive an

Keywords Food, Food policy, Food retail, 2-dimensional simulated supermarket, Behaviour, Visual attention

Introduction

Background

Obesity and poor diet constitute two of the greatest
threats to population health and directly contribute to
morbidity and mortality [1, 2]. Two-thirds of adults liv-
ing in England live with overweight and this number
increases to 75% in the most deprived areas [3]. Cur-
rently, 9.6% of children aged 4-5 years and 22.1% of chil-
dren aged 10-11 years living in England live with obesity
and the number is twice as high in the most deprived
areas compared to the least deprived [4]. In 2021 it was
estimated that overweight and obesity cost the country
£98 billion with a third of that cost attributed to National
Health Service costs and costs related to lower produc-
tivity [5].

The diets of many adults and children in the UK are
high in fat, sugar and salt (HFSS) or ultra-processed
foods [6]. Statistics published in 2025 confirm that only
17% of adults and 9% of adolescents in the UK meet the
five portions a day recommendation for fruit and veg-
etables whilst 80% of adults eat more than the recom-
mended intake of free sugars [7]. Relatedly, those who
have a lower level of education are more likely to have
a poorer diet than those with a higher education who
shop at the same places, likely as a result of financial con-
straints, less knowledge of food health and lower levels
of social support [8]. Manufacturers of ultra-processed
foods purposefully add high levels of sugar and salt as
well as additives such as flavourings, colourings and
emulsifiers to create foods that are appealing and con-
venient for customers [9]. Driven by a highly competi-
tive market and low-cost ingredients, food companies
invest in and develop high numbers of HFSS and ultra-
processed foods because consumers prefer foods that are
affordable, available and convenient [10] Supermarkets,
where over 90% of UK grocery sales occur [11], employ a
wide range of strategies designed to manipulate shoppers
into increasing the amount that they spend on certain
products [12, 13] and in 2023, HFSS products accounted
for ~£18 billion of food and drink sales in the UK [14].

Healthier foods (such as fruit and vegetables) are more
than double the cost per calorie than HFSS [15]. Further-
more, whilst the cost of less healthy foods increased by
11% between 2022 and 2024, the cost of healthy foods
in those same years rose by 21% further highlighting the
disparity of costs between the two [15]. It is therefore not
surprising that many families’ diets do not meet Govern-
ment recommendations for health.

Less healthy, HFSS and ultra-processed foods are
typically marketed in key store locations (such as store
entrances, end-of-aisles or checkouts) as a marketing
tactic to increase sales of these items [16, 17]. Scientific
evidence indicates that increased exposure to prominent
location displays of HFSS products in retail outlets is
associated with less healthy choices, increased BMI and
dietary inequalities [18, 19]. However, by replacing HFSS
products with healthier or non-food items in promi-
nent areas in supermarkets, families can make healthier
choices [8, 19-22]. One systematic review highlights how
interventions that increase the number of healthy food
items in prominent locations led to more sales of health-
ier foods and better dietary behaviours [19]. Given the
widening inequalities in dietary health and obesity rates,
some studies have tried to explore the influence of socio-
economic status on intervention effectiveness but with
no conclusive results [19, 23].

Regulating the prominent placement of foods in retail
environments has also become a policy concern. In 2022,
Berkeley, a city in California, mandated that only non-
sweetened drinks and foods low in salt and sugar could
be placed at checkouts; one year after policy imple-
mentation the healthfulness of store checkout areas
significantly increased [24]. Similarly, in England, UK
government policy recognises that to equitably improve
dietary health, interventions need to target the environ-
ments where food is purchased rather than rely on indi-
vidual action [25]. In October 2022, the Government in
England banned the placement of HESS foods and drinks
in prominent locations in large retailers [26], an initiative
that is also planned in Scotland and Wales in 2026 [27, 28].
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Research using adequately powered clustered ran-
domised controlled trials in supermarkets is limited,
largely due to the complexity of study design and the
large number of stores required to produce generalis-
able results [29]. Evaluating changes in supermarket lay-
out is notoriously challenging due to differing health and
business agendas and randomisation at the store level
requires a level of commitment that is problematic in
such a highly competitive commercial setting [30]. Con-
sequently, 2D supermarket images are widely used and
validated in nutritional and behavioural research to rep-
licate in-store supermarket products and displays [31-
35]. For example, a substantial body of work has used
2D images of supermarket products embedded within
realistic shelf and supermarket contexts to examine how
consumers attend to and interpret nutrition information
(e.g., traffic-light labels, warning labels and Health Star
Ratings) and how this influences attention, perceived
healthfulness, and purchase intentions [e.g., 31-34].
Using image-based simulations of supermarket shelving
is cost-effective and allows researchers to isolate visual
attention and health-related decision-making without the
confounding influence of in-store factors such as lighting,
noise, pricing, promotions, or shelf-edge marketing [36, 37].

The current study also employs objective eye-tracking
measures, a method that provides a deeper understand-
ing of the cognitive mechanisms underlying health-
related behaviours [38]. Such techniques have been used
to examine how product placement guides customers’
visual attention for placement on supermarket shelves
and how branding and packaging affects attention [39—
43]. For example, Bialkova et al. found that customers
look more times and longer at products to the right of a
shelf in supermarkets [39]. Eye-tracking glasses worn by
customers in supermarkets have highlighted that if an
end of aisle display captured customer’s attention, then
they were more likely to visit the aisle and this effect was
larger for HESS items [43]. Eye-tracking research using
2D images of retail shelves, demonstrates that consum-
ers will look at supermarket products for longer periods
of time and more often before they choose a product
[44]. Sorensen’s [35] mapping of shopper behaviour dem-
onstrated that visual attention in supermarkets is con-
centrated in three key “hot zones”: the store entrance,
end-of-aisle displays, and the checkout area. His work,
based on in-store tracking, photographic documentation,
and 2D planograms, showed that shoppers slow down
and visually recalibrate in the entrance zone, are highly
susceptible to visual interruption and impulse triggers at
aisle-ends, and display prolonged, captive attention at the
checkout [35]. Our study builds directly on this frame-
work by using controlled 2D images of these same three
locations to examine how attention varies not only by
store zone but also by product healthfulness. Thus, the
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current study used a 2D simulated supermarket and eye
tracking technology to test differences in visual attention
and intended purchase of healthy, unhealthy and non-
food products placed in prominent in-store locations.
We also included a qualitative component, interviewing
twelve participants after they completed the eye-track-
ing studies to understand, from their perspective, what
aspects of the simulated supermarket grabbed their atten-
tion and how they felt this linked to real-world supermar-
ket settings. Women of childbearing age were the target
population because they remain primarily responsible for
domestic food tasks such as shopping and cooking [45],
and their nutrition status influences the short- and long-
term health of their children [46]. Difference in effects by
educational attainment was also assessed as a proxy for
potential effects on dietary inequalities.
The research objectives were to:

1. Determine whether there are differences in visual
attention given to, and intended purchase of, healthy,
unhealthy or non-food products placed in prominent
locations in a 2D simulated supermarket among a
population sample of women with children aged 18—45
years;

2. Establish whether the level of visual attention given to,
and intended purchase of, healthy, unhealthy or non-
food products placed in prominent locations in a 2D
simulated supermarket are modified according to level
of educational attainment.

Methods

Study design

The APPROVE study consisted of two phases. Both
phases used a randomised within-participants design to
display simulated supermarket displays to participants
and assess visual attention and their intention to pur-
chase across three types of product (healthy, unhealthy,
and non-food items) in three different supermarket
locations (entrance, end-of-aisle and checkout). Phase
1 used an online survey design to display the supermar-
ket images and collected data on the number of mouse
clicks for each product. Phase 2 used a mixed-methods
approach involving eye-tracking technology to collect
objective gaze data to assess visual attention. The first
twelve participants in phase 2 also consented to par-
ticipate in a short semi-structured qualitative interview
about their experiences of product placement and atten-
tion in both the simulated and real-world supermarkets.

The simulated supermarket

The simulated supermarket was made up of a series of
still images of supermarket displays at three different
locations: checkout, end-of-aisle, store entrance (see
Appendix 1). Images were based on real store layouts
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identified through photos taken by the research team in
supermarkets in and around Southampton, UK and the
research team’s prior knowledge of prominent placement
displays in supermarkets [22, 47]. A graphic designer
was employed to create the images; product labels were
designed to mimic the colours and shapes of familiar
popular brands without using actual brand names. Food
products were chosen based on the NOVA Food Classi-
fication System, which divides all foods into four groups:
(1) unprocessed or minimally processed foods, (2) pro-
cessed culinary ingredients, (3) processed foods, and
(4) ultra-processed foods [48]. The selection of healthy
foods was based primarily on group 1, and the selection
of unhealthy foods was based primarily on group 4. All
food displays included ambient shelf products to ensure
comparability. Healthy displays were matched with
equivalent unhealthy alternatives, by ensuring that each
image adhered to a particular ‘theme! For example, an
end-of-aisle image showing healthy breakfast foods was
matched to an equivalent end-of-aisle image showing
unhealthy breakfast foods. Non-food items consisted of
items selected in the authors’ previous intervention study
which looked at the effect on purchasing behaviour when
replacing confectionary at checkouts with non-food
items such as painkillers, lip balm, and hand sanitiser [22]
and through discussions with the retail partner in the
previous study based on their knowledge of what could
be feasibly stocked. A full list of products included in the
study displays is given in supplementary file 1. Two local
women, who matched our participant group (women
with children between 18 and 45 years), were consulted
on the simulated supermarket images and helped to
achieve a realistic design.

Phase 1

Setting

Phase 1 was conducted between February and December
2021 during the COVID-19 pandemic. To comply with
social distancing measures set out by the UK govern-
ment, an online survey method was used. Recruitment
was conducted across Wessex (counties of Hampshire,
Dorset, Wiltshire in South England, UK), but was largely
targeted at women in Southampton, a relatively deprived
city ranked the 55th most deprived out of 317 local
authorities in the UK. Ethical approval for the study
was granted by the University of Southampton Faculty
of Medicine Ethics Committee and all participants gave
informed consent to participate (ERGO 61757).

Participants and recruitment

Women were eligible to participate if they: (i) had one
or more children, (ii) were aged between 18 and 45
years and (iii) lived in Wessex. We used four methods
of recruitment. First, recruitment posters were shared
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via the official Sure Start Children’s Centre Southamp-
ton Facebook page, through local Facebook parentings
sites and via targeted paid adverts on Facebook to five
deprived towns and cities in Wessex including South-
ampton, Portsmouth, Bournemouth, Havant, and Poole.
Second, once the COVID-19 lockdown was lifted, fliers
were shared through various mother and toddler groups
in the more deprived areas of Southampton to aim for
a sample of the target population; those with low levels
of educational attainment. Third, existing relationships
with Southampton City Council were also utilised: study
adverts were shared with parents via schools by council
managers within the more deprived areas of Southamp-
ton. Finally, snowball sampling was used: after study
participation, women were invited to share details of the
study with other women they knew who would be eligible
to participate. Women could contact the research team
using Facebook messenger, email, or text/call to a dedi-
cated study phone.

Procedure

Demographic details were collected from each par-
ticipant and this information was stored in a Microsoft
Access database which was also used to allocate each
woman with a unique ID number. Once a woman had
been allocated an ID number, she was provided with an
information sheet, her ID number and a link to the sur-
vey, via email.

The survey was developed by the researchers and
hosted on Qualtrics and consisted of a consent form,
demographics form, and two stages of simulated super-
market images (supplementary file 2). Images were pre-
sented as journeys through a typical supermarket starting
with a store entrance, three end-of-aisle images and a
checkout image. Participants viewed three variations of
these journeys displaying either healthy food, unhealthy
food or non-food items. The order in which each product
condition was presented was randomised and balanced
by Qualtrics to minimise order effects. Randomisation
details were blinded to all researchers. The outcome mea-
sure in stage 1 was participant attention. Participants
viewed all three journeys and were asked to “click on any
products that catch your attention”. Each image was pre-
sented for only 10 seconds to ensure that participants
acted on their immediate responses. Upon clicking on a
product, a blue dot appeared in the exact location of the
click, with a maximum of 10 clicks being allowed on each
image. In between each image, a generic image showing
a blurred view down a supermarket aisle was presented
for two seconds to mimic a real store journey. Stage two
presented the same three journeys, but the outcome
measure was intention to purchase. In this stage, partici-
pants were instructed to “click on any products that you
would purchase if this was a shopping trip” In both stages,



Muir et al. BMC Public Health (2026) 26:2131

outcome was measured by number of clicks on each type
of product: healthy; unhealthy; and non-food.

Following completion of the survey, each participant
was emailed a £10 Amazon voucher to thank them for
their contribution.

Statistical analysis

Data were analysed using Stata. Means (SDs) are pre-
sented for continuous normally distributed variables and
medians (IQRs) for continuous non-normally distributed
variables. Categorical variables are summarised using
numbers and percentages.

Since there were differing numbers of items at each of
the locations used in the journeys (Appendix 1), analyses
were performed, and are presented, as number of clicks
per 10 items. Differences in numbers of clicks per 10
items between two conditions (e.g., healthy — unhealthy)
are compared to zero using one-sample t-tests for nor-
mally distributed differences. Wilcoxon sign-rank tests
were used for non-normally distributed differences
which were seen for clicks on images at the entrance
where there were low numbers of products. To explore
the effect of educational attainment on the differences
in number of clicks, linear regression models were fitted
with differences in number of clicks per 10 items as the
outcome and educational level as a predictor.

Phase 2

Setting

The study was conducted between October 2022 and
March 2023. This was timely because in October 2022
the UK Government had just implemented regulations
that banned the placement of HFSS products in all the
prominent positions in supermarkets including the areas
of interest in this study: store entrance, end-of-aisles
and checkouts [26]. The study was conducted at the eye-
tracking laboratories at The University of Southampton.
Data collection lasted around one hour, and childcare
was provided, via an external childcare service if needed
so this wasn’t a barrier for the women to participate.
Ethical approval was granted by the University of South-
ampton Faculty of Medicine Ethics Committee (ERGO
76690).

Participants and recruitment

The same recruitment methods used in phase 1 were
also used in phase 2, including advertising the study via
Facebook, local toddler groups and schools in the more
deprived areas of Southampton and inviting participants
to share study information with other eligible women.
Fourteen participants who had previously participated in
phase 1 also took part in phase 2 after seeing details of
phase 2 in a study dissemination newsletter.
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Procedure

Study adverts invited potential participants to contact the
researcher via email, phone or directly via Facebook. All
interested participants were sent an information sheet
and encouraged to contact the researcher to arrange a
suitable time to attend the eye-tracking laboratories if
they were interested. On arrival at the laboratories, par-
ticipants were given a chance to re-read the study infor-
mation and ask questions before they signed a consent
form.

The study visit was broken into several components:
a journey task, a preferential looking task, a post-study
questionnaire, and an optional interview until a sample of
twelve interview participants was reached.

The journey and preferential looking tasks involved
tracking the eye movement behaviour of participants as
they viewed the simulated supermarket images. Both of
these tasks began with calibration to check that the eye
tracker could accurately record the fixations of their eye
movement.

The journey task was a replication of the journeys dis-
played during phase 1, with the addition of eye-tracking.
As with phase 1, participants first viewed the three jour-
neys (one each of healthy, unhealthy and non-food) to
measure attention. However, unlike phase 1, participants
only needed to view the items on the screen in a free-
viewing task and were instructed to pay attention to the
images on the screen (as opposed to clicking on items in
the questionnaire method used in phase 1). Participants
were given 10 s to view each image. Viewing time in sec-
onds was used to determine level of visual attention to
the predefined regions of the screen that showed differ-
ent products (rather than the supermarket background).
They then revisited the journeys and were asked to click
with a computer mouse on any items they saw on screen
that they would intend to purchase; they were only able
to click once on each product.

Preferential looking tasks are often used in cognitive
psychological research to examine intrinsic biases towards
stimuli that capture attention. For example, in infants,
preferential looking tasks have shown that infants pre-
fer to look at images of human faces rather than of other
types [49]. In the context of our current study, partici-
pants were presented with randomised images of displays
depicting the same location, but different conditions,
side-by-side on the computer display. For example, this
could include an end-of-aisle display of non-food items
on the left of the display alongside an end-of-aisle dis-
play of healthy items on the right side of the display (see
Appendix 2). The aim was to determine whether differ-
ent types of items (healthy foods, non-food or unhealthy
foods) attract participants’ gaze more than others. Visual
attention was again measured by length of time spent
viewing each type of image (in seconds). Participants
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were shown a total of 90 preferential looking images and
each image was shown for 10 s. Images were systemati-
cally counterbalanced so that participants saw one of six
sets of images to control for any positional and pairing
effects and ensure that each image appeared equally on
each side of the screen and in each pairing across the full
sample. During this task, participants were asked to try
and remember what they were shown on the screen in
preparation for a memory test. This is standard approach
used in scene perception studies to ensure meaningful
data are collected [50]. Despite these instructions, partici-
pants were not subsequently asked to complete a memory
test, and it was explained afterwards to participants that
attention studies often suggest a memory test will occur
to ensure participants adequately engage with the images
rather than staring blankly at the screen.

After the two tasks, all participants completed a short
demographic questionnaire asking for their age, ethnic-
ity and highest level of education to measure education
attainment (see supplementary file 3). All participants
received a £25 Amazon or Love2shop voucher to thank
them for their participation.

Early participants were invited to take part in an
optional short semi-structured interview until we
reached our target sample size of twelve participants (i.e.
when thematic saturation is achieved). Interviews were
audio-recorded and transcribed. Questions focused on
what aspects of the products shown in the study they
remembered and how far the simulated supermarket
matched their real-life supermarket experiences. Inter-
view data were analysed using thematic analysis [51]. A
further £10 voucher was given to participants who par-
ticipated in this part of the study.

Table 1 Participant characteristics
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Statistical analysis

Since there were differing numbers of items across the
images (see Appendix 1), analyses of intention were
performed, and are presented, as number of clicks per
10 items. Differences in viewing time or numbers of
clicks per 10 items between two states (e.g., healthy —
unhealthy) are compared to zero using one-sample t-tests
for normally distributed differences. Wilcoxon sign-rank
tests were used for non-normally distributed differences
which were seen for clicks on images at the entrance
where there were low numbers of products. To explore
the effect of educational attainment on the differences
in viewing time or numbers of clicks, linear regression
models were fitted with differences in viewing time or
number of clicks per 10 items as the outcomes and edu-
cational level as a predictor.

In the preferential looking study every participant
looked at the same pairs of comparison several times.
Therefore, multilevel models were fitted to look at the
difference between the viewing time of two states (e.g.,
healthy — unhealthy), clustered within participant identi-
fier. Again, data were analysed using Stata [52].

Results

Descriptive statistics

A total of 207 women with children were recruited to
phase 1 between February 2021 and December 2021.
Two women made less than 50% progress through the
study and four others did not click any images, leav-
ing 201 women in the study sample (Table 1). Women’s
median (IQR) age was 36.0 (32.0, 40.0) years. Over half
(64.3%) were educated to Higher National Diploma
(HND - a vocational qualification equivalent to two years

Phase 1 Phase 2
n=201 (%) N=68 (%)
Mean Age in years, (median; IQR) 36.0 (32.0,40.0) 37.1 (33.3,41.4)
Educational level, n (%)
None 3 (1.5%) 0 (0%)
GSCE D or below 1 (0.5%) 0 (0%)
GSCE A*-C 22 (10.6%) 4 (5.9%)
A-Levels 46 (23.1%) 10 (14.7%)
Higher National Diploma 12 (6.0%) 4 (5.9%)
Degree 116 (58.3%) 50 (73.5%)
Age of youngest child, n (%)
Under 5 86 (42.8%) 34 (50.0%%)
Primary School (5-11 years old) 49 (24.4%) 18 (26.5%)
Secondary school (11-16 years old) 14 (7.0%) 1 (1.5%)
Not reported 52 (25.8%) 15 (22.0%)
White ethnicity, n (%) 54 (79.4%)
Employed, n (%) 55 (82.1%)
Two adults in household, n (%) 56 (82.4%)
Two or more children in household, n (%) 43 (63.2%)
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of university study) or degree level. Most (42.8%) of the
sample had preschool-aged children. The neighbourhood
indices of multiple deprivation identified from women’s
postcode were comparable with national levels with
52.5% of women in the lowest half of area deprivation.

A total of 71 women with children were recruited to
phase 2 between October 2022 and March 2023. Of
these, 68 women provided demographic data (Table 1).
Women’s median (IQR) age was 37.1 (33.3, 41.4) years.
Half of the sample had children under the age of five
years. Most (72.7%) were educated to HND or degree
level. The women were predominantly of white ethnicity
(78.8%) and 21.2% received Universal Credit.

Objective 1: Differences in attention given to, and
intention to purchase, healthy, unhealthy or non-food
items in prominent locations
Phase 1
For participants in phase 1, attention, determined by the
number of clicks on products participants felt captured
their attention, was somewhat higher for both healthy
and unhealthy food items than non-food items, mainly
driven by differences at checkouts. Table 2 indicates that
women clicked on more (mean 0.2 (SD 1.1)) healthy food
items than non-food items and more (mean 0.3, SD 0.9)
unhealthy foods than non-food items per 10 items in total.
Women tended to click on somewhat more unhealthy
products than healthy products (mean 0.1, SD 1.1).
Intention to purchase, measured by clicks on prod-
ucts they would purchase if this was a shopping trip,
was higher for healthy foods than both unhealthy foods
and non-food items, mainly driven by differences at
end-of-aisles, and higher for non-food than unhealthy
foods at store entrances. Women clicked on more
(mean 0.4, SD 1.4) healthy food items than unhealthy
items and more (mean 0.4, SD 1.1) healthy foods than
non-food items per 10 items in total (Table 2). There
were no clear differences between unhealthy and
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non-food products except at store entrances where
women clicked on more (median 2.5, IQR 0, 2.5) non-
food items than unhealthy.

Phase 2

Journey task

The journey task asked participants to simply view the
supermarket images depicting a typical supermarket
journey (to measure visual attention) and then view
them again whilst clicking on items they would choose
to buy (to measure intention to purchase). In contrast
to phase 1, there were no clear differences in attention
to healthy, unhealthy or non-food items as measured by
viewing time in number of seconds. However, as Table 3
indicates, similar to phase 1, intention to purchase was
higher for healthy food items than unhealthy (mean 0.7,
SD 0.9) and non-food (mean 0.7, SD 0.8) per 10 items in
total. Specifically, women intended to buy significantly
more healthy products than unhealthy products at store
entrances (median 2.5, IQR 0, 2.5) and end-of-aisles
(mean 0.6, SD 0.9) and more healthy products than non-
food products at end-of-aisles (mean - 0.8, SD 0.8).

Preferential looking task

Due to technical issues with the eye-tracking software,
preferential looking task data were only available for 68
of the 71 women. The preferential looking task presented
opposing images next to each other to allow objective
comparison between product type as it required par-
ticipants’ attention to differentiate between two differ-
ent images. Table 4 indicates higher levels of attention
for healthy products over unhealthy and non-food items.
Women viewed healthy items for 0.10 (95% CI 0.02, 0.18)
seconds more than unhealthy items, and 0.15 (95% CI
0.07, 0.23) seconds more than non-food items, particu-
larly at store entrances. Furthermore, women tended to
look at non-food items for 0.26 (95% CI 0.08, 0.43) sec-
onds more than unhealthy items at store checkouts.

Table 2 Differences in attention and intention by product type and location (n=201)

Healthy - unhealthy

Non-food - healthy Non-food - unhealthy

Mean (SD) t(df)orz P Mean (SD) t(df)orz P Mean (SD) t(df)orz P
Products woman is interested in (attention),
number of clicks per 10 items
Entrance 0(-25,25* -24 0.02 0(-2525* 1.2 0.23 0(-2.525* -1.1 0.29
End-of-aisle 0.0(1.1) -0.6 (200) 0.56 0.0(1.2) -0.1 (200) 091 -0.1(1.0) -0.8(200) 045
Checkout -0.1(1.9) -0.5(200) 0.60 -0.8(1.8)  -6.7(200) <0.0001 -0.9(1.6) -7.8(200)  <0.0001
Total -0.1(1.1) -1.1(200) 0.28 -0.2(1.1) -2.8(200) 0.005 -0.3(0.9) -46(200)  <0.0001
Products woman would like to buy (intention),
number of clicks per 10 items
Entrance 0(-25,25* 27 0.008 0(0,25* 29 0.003 25(0,25* 47 <0.0001
End-of-aisle 0.5(1.3) 50000 <00001 -04(1.2) -42(200) <0.0001 0.1(1.1) 1.3(200) 0.20
Checkout 0.1 (23) 0.3(2000 0.73 -0.5(1.8)  -3.8(200) 0.0002 -04(1.8) -3.5(200)  0.0007
Total 04 (1.4) 4.0(200) 0.0001 -04(1.1) -5.2(200) <0.0001 0.0(1.1) -0.1(200) 0.92
(

*Medians and IQRs (not appropriate to calculate means and SDs due to low number of clicks at entrance (due to low numbers of products))
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Table 3 Differences in attention and intention by product type and location (n=71)

Healthy - unhealthy

Non-food - healthy Non-food - unhealthy

Mean (SD)  t (df) P Mean (SD) t(df)orz P Mean (SD)  t (df) P
orz orz
Viewing time (attention) (seconds)
Entrance -0.06 (0.81)  -06(70) 054 0.01(0.18) 0.1 (70) 0.89 -004(0.78)  -05(70) 063
End-of-aisle 0.19 (2.01) 0.8(70) 043 0.08 (1.61) 04 (70) 0.69 0.27 (1.70) 1.3(70) 0.9
Checkout 0.10(1.07) 08(70) 041 0.05 (0.79) 0.5 (70) 0.60 0.15 (0.94) 14(70) 017
Total 0.24 (2.27) 0.7(70) 046 0.14 (2.24) 0.5 (70) 0.60 0.37(2.11) 15(70) 0.4
Products woman would like to buy (inten-
tion), number of clicks per 10 items
Entrance 25(0,25* 50 <0.001  0(-25,0* 0.1 0.10 0(0,2.5* 39 <0.001
End-of-aisle 0.6 (0.9) 57(70) <0001 -0.8(0.8) -7.8(70) <0001 -02(0.7) -22(70) 0.03
Checkout 06(1.7) 3.1(70)  0.003 -0.3 (1.6) 1.7 (70) 0.08 03 (1.1) 23(70) 003
Total 0.7 (0.9) 64(70) <0001 -0.7(0.8) -6.5 (70) <0001 0.0(0.7) 0.5(70) 061
*Medians and IQRs (not appropriate to calculate means and SDs due to low number of clicks at entrance (due to low numbers of products)
Table 4 Differences in attention by product type and location (n=68)
Healthy - unhealthy Non-food - healthy Non-food - unhealthy
Beta (95% CI) P Beta (95% CI) P Beta (95% CI) P
Viewing time (attention) (seconds)
Entrance 043 (0.28,0.59) <0.001 -0.52 (-0.66,-0.37) <0.001 -0.08 (-0.23,0.07) 0.29
End-of-aisle -0.04 (-0.15,0.07) 043 -0.09 (-0.20,0.02) 0.10 -0.13 (-0.24,-0.03) 0.01
Checkout 0.20 (0.03,0.38) 0.02 0.05 (-0.12,0.23) 0.56 0.26 (0.08,0.43) 0.004
Total 0.10 (0.02,0.18) 0.01 -0.15 (-0.23,-0.07) <0.001 -0.05 (-0.12,0.03) 0.26

Table 5 Education as a predictor of differences between attention and intention to purchase products

Effect of education on differences in clicks and viewing time per 10 items B (95% Cl) P-value n
PHASE 1
Products woman is interested in (attention), number of clicks per 10 items
Healthy-unhealthy 0.07 (-0.07,0.20) 0.27 199
Non-food-healthy -0.13 (-0.25,-0.01) 0.04 199
Non-food-unhealthy -0.06 (-0.16,0.05) 030 199
Products woman would like to buy (intention), number of clicks per 10 items
Healthy-unhealthy 0.10 (-0.05, 0.26) 0.20 199
Non-food-healthy -0.10 (-0.22,0.03) 0.21 199
Non-food-unhealthy 0.00 (-0.12,0.13) 0.95 199
PHASE 2
Viewing time (attention) (seconds)
Healthy-unhealthy -0.05 (-0.56,0.47) 0.85 68
Non-food-healthy -0.16 (-0.56,0.24) 043 68
Non-food-unhealthy -0.21 (-0.62,0.21) 032 68
Products woman would like to buy (intention), number of clicks per 10 items
Healthy-unhealthy 0.09 (-0.09, 0.28) 033 68
Non-food-healthy -0.17 (-0.34,0.00) 0.04 68
Non-food-unhealthy -0.08 (-0.21,0.05) 0.23 68

Objective 2: To establish whether attention given to, and
intention to purchase, healthy, unhealthy or non-food
products in prominent supermarket locations are modified
according to level of educational attainment

For both phases, the level of educational attainment did
not have strong effects on the attention given to prod-
ucts. Furthermore, there were differences in the direction

of the effect. For example, in phase 1, for every increase
in educational level, women were interested in 0.07 (95%
CI -0.07, 0.20) more healthy items than unhealthy items
per 10 items. Conversely, in phase 2, for every increase in
educational level, women spent slightly more time view-
ing unhealthy than healthy items (0.05 (95% CI -0.56,
0.47) seconds) (Table 5).



Muir et al. BMC Public Health (2026) 26:2131

There were also no strong effects of educational attain-
ment on intention to purchase although for both phases
there were small effects to indicate that as women’s edu-
cation level increased so did women’s intention to pur-
chase healthy products. For phase 1, women intended
to purchase 0.10 (95% CI -0.05, 0.26) more healthy items
than unhealthy items per 10 items and in phase 2 women
intended to purchase 0.09 (95% CI -0.09, 0.28) more
healthy than unhealthy items per 10 items.

Qualitative results

Twelve women took part in a short qualitative interview
immediately following their participation in the eye-
tracking study. The interviews lasted between 8.42 and
15.55 min. The results highlighted two core themes that
aid interpretation of the results from phase 2.

Theme 1: Women would prefer more promotion of healthy
products

Women reported using strategies to avoid making
unhealthy impulse purchases including the avoidance of
end-of-aisles where less healthy products would likely
be promoted. Participants also described using a shop-
ping list to avoid spending more money than planned or
to ensure products purchased fitted with planned meals
or diet. Participants expressed a preference for healthier
options to be on promotion or in prominent locations
especially at store checkouts. Some participants would
also like more everyday essentials in prominent locations,
particularly items that are likely to be forgotten as they
journey around the store such as pain killers.

“At the end-of-aisle stuff, particularly at [supermar-
ket] because it’s all like “Oh, it’s only a pound” then
they have that big Clubcard branding you're lured in
a bit more but obviously with the cost of everything
going up you have to be this is my list, I need to stick
to my list and so not deviate from the list” (P002).

“I like it when you get to the till and you're going to
pay and sometimes they’ve put the ibuprofen and the
paracetamol there because they're things I always
forget” (P304).

Theme 2: Factors influencing attention: colour, space,
familiarity and predictability

Women generally believed that colour was one of the
most memorable features of the products they remem-
bered, especially packaging and brands that incorporated
the colours red, pink, orange and yellow. Other noticeable
visual aspects were limited displays where it was easier to
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remember products displayed in the images of the store
entrances as these only showed four products (compared
to an end-of-aisle image that showed eleven). Products
that had larger branding and names were also easier to
remember. Another common reason that women gave
for why they remembered some products over others was
their familiarity with the item or because it was some-
thing they would normally buy themselves. However, if a
product was in an unexpected space that they were not
familiar with (e.g., milk was unexpectedly on an end-of-
aisle instead of a chiller) this would also stand out in their
memory. Furthermore, the women liked product place-
ment to stay stable and found it “frustrating” or “annoy-
ing” if products moved. Related to this, they showed
preference for similar items to be grouped together.

“I found that I was drawn to like the brighter colours
[...] like the eggs, the happy egg company, they’re
quite like a bright packet so you would remember
it and then you remember the advert with all the
chickens running around in the garden like whereas
if it had been a plain [supermarket] egg box I prob-
ably wouldn’t have remembered it quite so much”
(P002).

“I think the screens that had less products on, I think
it was fizzy drinks and toilet paper and that kind of
thing, those were a lot easier to remember than the
shelves with loads of different products on” (P307).
So there’s a few where I automatically looked only
at the things I normally buy right my attention was
drawn to” (P345).

“the one with like the flax seeds at the top, the eggs
and the milk, I was a bit like is that long life milk?
Because that’s a really random place to have milk”
(P002).

“That’s something that for me when I go shopping
is quite frustrating because I like to go in, I know
where my products are, I know what I want to buy,
and when they start moving them all around, I know
they do it to keep you in the shop longer to buy things
but for me, it makes me leave, [laughs] [...]” (P310).

Discussion

This simulated supermarket study showed that women
displayed a clear intention to purchase healthy products
over unhealthy and non-food products when products
were placed in prominent supermarket locations. Wom-
en’s’ attention to different product types was mixed with
greater attention to healthy products in two of the three
experimental measures used. More specifically, the first
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questionnaire-based study required participants to click
on the items that captured their attention whilst shown
a series of images to recreate a supermarket journey.
This first measure demonstrated higher levels of atten-
tion for healthy and unhealthy foods over non-food
items, although the size of effect was small. In the second
journey task experiment, a replication of phase 1 using
eye-tracking technology to track visual attention dur-
ing a free-viewing task of the images was used. Analysis
of visual attention using viewing time in seconds dem-
onstrated no differences in attention between the three
conditions. The third experimental measure, asked par-
ticipants to memorise products shown whilst viewing
two simultaneously presented displays. This preferential
looking method forces participants’ gaze to differentiate
between two product types being displayed in prominent
locations at the same time. Results demonstrated higher
levels of attention to healthy products over unhealthy and
non-food items.

Overall, the quantitative findings indicated a stronger
intention to buy healthy products than unhealthy or non-
food products. This finding was supported by the quali-
tative results which highlighted women’s preference for
healthier products to be placed at prominent locations.
Our research provides both quantitative and qualitative
evidence which aligns with previous qualitative insights
demonstrating that customers want easier access to
healthier foods [53, 54]. Interview participants in a study
by Dhuria et al. expressed wanting to make healthier
shopping choices; they would often use shopping lists
and meal plans with the aim of making healthy purchases
but aspects of the supermarket environment includ-
ing prominent placement and promotions prompted
unplanned, less healthy, impulse purchases [54]. Con-
sumers also recognise that pester power from children
asking for items can also prompt unintended purchases
as a direct result of prominent positioning despite good
intentions to buy healthy [54, 55]. Our mixed results
on customer’s attention to shopping displays also sug-
gest that the common placement of unhealthy displays
undermines their intent to purchase healthy products.
Retailers may feel pressure to promote HFSS products in
prominent locations due to their perceptions of customer
demand and contractual agreements held with suppliers.
Retailers may also be concerned that replacing high profit
sugary and salty foods with healthier alternatives will be
less profitable [56]. Our study suggests that customer
attention to prominent displays is similar across product

Page 10 of 14

types so there may be little commercial risk to remov-
ing unhealthy products from these high footfall areas.
This is reinforced by supermarket trials that demonstrate
increased purchases of healthy products when these are
placed in prominent locations such as the front of store
or checkout area [21, 24]. Previous eye-tracking studies
have shown that if customer’s shop with a goal to pur-
chase healthier products then equal attention is given to
different brands, although attention may be stronger for
those with colourful front of pack nutrition labelling [39].

Customers are supportive of Government intervention
to change the food system to help them make healthier
purchases [53, 55]. Since October 2022, food (placement
and promotion) regulations have been in place in Eng-
land which bans the placement of HFSS in prominent
locations [26] and our results suggest that replacing HFSS
items with healthier or non-food alternatives would be
perceived positively by consumers. The newly announced
NHS 10-year plan [57] implies that placement and pro-
motion regulations will be repealed in favour of manda-
tory reporting where retailers must meet an obligatory
target of healthy food sales by any means they choose
(e.g. reformulating products, increasing promotions on
healthy products or reducing prominent positioning of
HESS items). The results of the current study provide evi-
dence that placing healthy and non-food items in promi-
nent locations could be a useful strategy for retailers to
use to achieve mandatory healthy sales targets.

Including people of low socioeconomic status in super-
market research is essential to ensure that resultant inter-
ventions and policy recommendations are representative
of the population. Educational attainment is a useful
measure of socioeconomic status [8]. Our study showed
that level of educational attainment did not impact the
direction or strength of the whole sample findings. This is
similar to work by Stuber et al. (2024) who found no main
effect across four store placement interventions when
looking at socioeconomic status as a modifying factor of
the interventions [23]. Our results are likely a result of
our high number of highly educated participants. A sys-
tematic review of interventions exploring the association
between availability and positioning of healthy foods on
dietary behaviours, sales, and purchasing found inconsis-
tent findings in studies in populations with a lower socio-
economic status likely as a result of low sample sizes and
lack of power: only half of the twelve intervention studies
demonstrated a positive association for health [19].
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Strengths and limitations

A strength of this study is the use of the simulated super-
market approach which did not require lengthy ethical
processes including gatekeeper approval and data trans-
fer agreements from real life supermarkets [29]. It also
allowed for data collection from a large number of par-
ticipants in a shorter time frame. Collecting data virtu-
ally during the global Covid-19 pandemic was also an
advantage for this study, especially as many shoppers
were more accustomed to online grocery shopping dur-
ing the pandemic [58]. Nonetheless, it should be recog-
nised that purchasing patterns also changed during the
pandemic: there was an increase in the purchase of basic
unprocessed ingredients as households spent time cook-
ing from scratch at the same there was an increase in the
purchase of more comfort or snack items at this time
[59, 60]. These changes in purchasing patterns may have
affected study results in phase 1. In addition, the 10-sec-
ond viewing time used in the study may have encouraged
more immediate or intuitive choices than would occur
in some real-world shopping situations. However, a time
limit was necessary to keep the task feasible for partici-
pants. Methodologically, our 2D simulated supermarket
approach, coupled with the use of eye-tracking software
to obtain visual attention data, meant that objective
attention data could be collected whilst controlling the
stimuli presented to participants. It also allowed us to
focus purely on placement as the core construct of our
study, removing all additional contextual factors that
influence consumer’s attention to products including sig-
nage, price and presence of others. In particular, in the
preferential looking task we were able to present carefully
constructed healthy, unhealthy or non-food scenes next
to one another which would not be possible in a real-
world environment.

Whilst there are numerous studies indicating a strong
correlation in results between studies using eye-tracking
methods to observe free-viewing visual attention and
studies using a mouse click method to determine inter-
est in a product [50], our study demonstrated different
results between these two tasks. Differences may be a
result of setting bias (own home vs. lab). Furthermore,
it may be that the nature of the tasks meant different
concepts were being measured. Having to actively con-
sider items that capture attention requires a decision-
making process which is likely to be shaped by past
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experiences and personal preferences. Passively viewing
the items, however, may require fewer decision-making
processes and measure objective visual attention. Dif-
ferences in results were also seen between the two eye-
tracking experimental tasks which may be a result of how
the participant perceived the task. In the journey task,
participants were asked to simply view the simulated
supermarket journeys whilst in the preferential look-
ing task they were asked to try to remember what they
viewed. Free-viewing the images without a clear purpose
in the journey task (e.g. a stimulus driven task) might
have meant that participants’ attention was less focused
whereas aiming to memorise images [a goal driven task]
in the preferential looking task may have sharpened this
attention [39]. Furthermore, the journey task involved
viewing five images for each product condition (15 in
total) and the same images were used afterwards in the
preferential looking task to show 90 dual combinations of
the product conditions; task fatigue or order effects may
therefore have occurred in the preferential looking task.
Future research would benefit from the inclusion of
more groups of participants including fathers and young
people to understand differences in attention and inten-
tions to purchase products across a range of customers.
We aimed to oversample participants of low socioeco-
nomic status in our study by advertising in low-income
areas and Sure Start centres but, despite this, most partic-
ipants in both phases of the study held a Higher National
Diploma or University Degree which will have affected
results. To increase involvement of low socioeconomic
groups in future research we may wish to utilise face-to-
face recruitment and mobile eye tracking software to visit
people in places that are most convenient to them.

Conclusions

Women demonstrated a strong intention and preference
for healthy foods to be placed in prominent locations in
supermarkets to help them eat more healthily. There were
mixed results regarding differences in attention between
healthy, unhealthy and non-food items which suggests
that supermarkets could place only healthy products in
prominent locations with minimal commercial impact
whilst supporting shoppers’ intention to buy healthy and
public health policy. More research is needed to deter-
mine whether differences in socioeconomic status can
affect shoppers’ attention to different food products.
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Appendices

Appendix 1: Example images from the simulated supermarket
Store entrance images: healthy, non-food and unhealthy.
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