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Abstract

Background
Most foods displayed at supermarket checkouts are unhealthy and do not support healthy purchases.
This study investigates the sales effects of introducing healthier alternatives at supermarket checkouts.

Methods
We performed two real-life quasi-experimental studies in supermarkets located in a disadvantaged urban
area in the Netherlands. In Study 1, we examined the impact of substituting healthier options for all the
unhealthy snacks at checkouts (n = 1 supermarket). In Study 2, we investigated the impact of placing
healthier snacks at checkouts (placement intervention), as well as the impact of offering a discount on
healthier checkout snacks (placement + price intervention), while continuing to display unhealthy snacks
for sale (n = 2 supermarkets). Supermarket sales data were used to measure purchases.

Results
In Study 1, median weekly sales/1000 customers of checkout snacks were 2.3 times lower (SE: 1.1, 95%
CI: 1.9–2.7) during the intervention period – when healthier options were substituted for the entire
unhealthy snack assortment – (median: 10, IQR: 2.8), as compared to the control period (median: 24, IQR:
2.8). In Study 2, median daily sales/1000 customers of healthier snacks were 2.1 times higher (SE: 1.3,
95% CI: 1.3–3.3) during the placement-intervention period (median: 7.8, IQR: 4.6), as compared to the
control period (median: 4.2, IQR: 4.6). Similarly, median daily sales/1000 customers of healthier snacks
were 2.7 times higher (SE: 1.2, 95%CI: 2.0–3.6) during the placement + price-intervention period (median:
5.8, IQR: 2.2), as compared to the control period (median: 2.2, IQR: 4.7). There was no difference between
the effect of the placement intervention and that of the placement + price intervention (ratio: 1.1, SE: 1.3,
95% CI: 1.7–1.9). Neither did we observe a decline in purchases of unhealthy snacks (ratio: 1.3, SE: 1.1,
95% CI: 1.1–1.5).

Conclusions
This study showed that if we want to promote healthier food purchases at supermarket checkouts the
substitution of the unhealthy snacks with healthier alternatives is an effective intervention, which is not
the case if the unhealthy snacks remain in place at the checkouts, even with discounts on the healthier
snacks. Future research should assess the feasibility and willingness of eliminating unhealthy checkout
snacks in supermarkets.

Background
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The consumption of energy-dense, nutrition-poor and ultra-processed foods and drinks has increased in
many countries in recent decades (1, 2). The consumption of these foods and drinks has contributed to
an increase in overweight, obesity and other diet-related chronic diseases (3, 4). It is well established that
the food environment, within which people purchase and consume foods and drinks, is one of the most
dominant factors influencing food choices and intake (5). Supermarkets are an important setting for food
purchases, as they are the primary source of food for many people in affluent countries, like the
Netherlands. For this reason, supermarkets have a major influence on food choices (6–11). Individual
food choices in supermarkets are influenced by various in-store marketing techniques focussing on the
placement, price and promotion of products (12). These marketing techniques increase the likelihood that
consumers will make impulse purchases (13). They are predominantly used for the promotion of
unhealthy foods and drinks (14–17), however, despite evidence that these strategies can also be used to
promote healthy food choices in supermarkets (18–20). Checkout counters are an unavoidable point in
supermarkets, and they are characterized by high levels of impulsive food purchases (21, 22). Most of the
products that are sold at these counters, however, are unhealthy (23). Various intervention studies have
been conducted to evaluate attempts to optimize the healthiness of the checkout-counter assortment.
Previous studies have indicated that the substitution of healthier alternatives for some unhealthy snacks
is a promising strategy for promoting healthier food purchases at supermarket checkouts (24–26).
Nevertheless, the effect of substituting healthy alternatives for the total assortment of unhealthy snacks
at all of the checkout counters in supermarkets has yet to be investigated.
As indicated by multiple studies (27–31), price discounts on healthy foods are another effective strategy
for promoting healthy food purchases in supermarkets since price is one of the most important factors
influencing food purchases, especially amongst people from groups of lower socioeconomic position
(SEP) (32). It is nevertheless unknown whether additional price discounts on healthier checkout snacks
could steer consumers towards making healthier food purchases at supermarket checkout counters. To
the best of our knowledge, most interventions involving the introduction of healthier snacks at checkouts
have been conducted in supermarkets in neighbourhoods of middle or higher SEP. In our view, however, it
would seem especially important to promote healthier food choices amongst people from lower SEP
groups, as they tend to have less favourable diets relative to those from higher SEP groups (33, 34).
The research reported in this article consisted of two studies investigating the effects of the introduction
of healthier snacks at checkout counters on sales in supermarkets in a disadvantaged urban area in the
Netherlands. In the first study, we examined the impact of substituting healthier snack options for
unhealthy snacks at checkouts. In the second study, we investigated the impact of placing healthier
snacks at checkouts (placement intervention), as well as the impact of offering a price discount on these
healthier snack options (placement + price intervention) while allowing the unhealthy snacks to remain
for sale at checkouts during both interventions.

Methods
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Study 1 - Substituting healthier options for unhealthy snacks
at checkout counters
In the first study, we examined the impact of substituting healthier snack options for unhealthy snacks at
checkout counters.

Design and setting
The first study was conducted in one supermarket located in a disadvantaged area in the South-eastern
part of Amsterdam, the Netherlands between September and December 2015, using a quasi-experimental
real-life design with a control and intervention period. During the eight-week control period, the regular
unhealthy snacks were offered at the checkout counters as usual. This was followed by an eight-week
intervention period, during which healthier options were substituted for the unhealthy snacks. The
Medical Ethics Committee of Vrije Universiteit Amsterdam confirmed that this study was not subject to
the Medical Research Involving Human Subjects Act (WMO), due to the nature of the measurements
(anonymous sales data). The request for approval was therefore waived. The study was conducted in a
supermarket located in a disadvantaged area in the South-eastern part of Amsterdam, the Netherlands.
Neighbourhood disadvantage was established according to the Valuation of Immovable Property Act
(VIPA) (35). This Act specifies how municipalities are to assess the value of homes and businesses
within specific neighbourhoods, which is strongly associated with the average SEP of the people living in
those neighbourhoods. A supermarket that was situated in a neighbourhood with a very low VIPA was
selected for this study.

Healthy Checkout Counter (HCC) Intervention
The intervention consisted of removing the entire assortment of unhealthy snacks displayed beside the
conveyor belts of all of the checkout counters and replacing them with healthier single-pack snacks (e.g.
nut bars, cereal bars). In addition, displays of single-pack healthier snacks and ready-to-eat (e.g. fresh and
pre-packed) fruit and vegetables were placed at the ends of the conveyor belts at 25% of the checkouts.
The healthier snacks, which were selected by the supermarket chain, consisted of well-selling ready-to-use
products (e.g. pieces of fruit, pre-packed vegetables, bottled water) that had already been sold before the
HCC intervention, as well as newly introduced healthier snack items (e.g. nut bars, cereal bars, smoothies,
sliced and pre-packed fruit and vegetables), specifically developed for the HCC intervention by the
supermarket chain’s food suppliers. These healthier snacks were lower in added sugar or saturated fat
than were the regular unhealthy snacks that were offered for sale at the checkouts. In all, 38 unhealthy
snacks were offered for sale exclusively at the checkouts during the control period, and they were
replaced with 28 healthier snacks during the intervention period.

Outcome measures
The main outcome measures were weekly sales of snacks purchased/per 1000 customers at the
checkout counters (for unhealthy snacks during the control period and for healthier snacks during the
intervention period). Given that we were interested only in the impact of the intervention on snacks that
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were sold exclusively at the checkout counters, products that were also displayed in other locations in the
supermarket were excluded (n = 7).

Statistical analyses
Descriptive statistics were used to examine the sales of the snacks sold at the checkout counters during
the control period (unhealthy snacks) and during the intervention period (healthier snacks). Because the
sales data were not normally distributed, they are presented as medians with IQR. Sales volumes (i.e. the
number of items sold) differ considerably across the different types of snacks used in this study. It is
thus not possible to make any meaningful comparison across these snacks. To examine the extent of the
intervention’s effect on sales, we standardized the sales data for the snacks by taking the logarithms of
their sales. The data were analysed using the natural logarithms to calculate the proportional change in
sales between the intervention and control period. We subsequently conducted an independent-sample ttest to investigate the proportional change in checkout sales between the intervention and control period.
Log-transformed results were back-converted to ratios for presentation and interpretation. The outcome
represents the ratio between the geometric means of the intervention period, as compared to the control
period. Statistical analyses were performed using the statistical software package IBM SPSS Statistics
for Windows, version 25.0.

Results
During the control period, the median weekly sales of unhealthy snacks amounted to 24 items (IQR: 2.8)
per 1000 customers. During the intervention period, the median weekly sales of healthier snacks
amounted to 10 (IQR: 4.5) items per 1000 customers (Figure 1). Sales of checkout snacks (unhealthy
snacks in the control period vs. healthier snacks in the intervention period) were 2.3 (SE: 1.1, 95% CI: 1.9–
2.7; t(8) = 11.0) times lower during the intervention period, as compared to the control period.
[insert Figure 1]

Conclusions
The results of this study indicate that removing the entire assortment of unhealthy snacks from
supermarket checkouts resulted in an overall decrease in the sales of checkout snacks. The reduction in
the sales of unhealthy snacks was thus not compensated by purchases of healthier snacks.
Study 2 - Placement of healthier snacks at checkouts, combined with a price discount
In the second study, we investigated the impact of placing healthier snacks at checkouts as well as the
impact of offering a price discount for the healthier checkout snacks, while keeping the unhealthy
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checkout snacks available for sale.

Design and setting
The second study was conducted in two supermarkets located in a disadvantaged area in the Southeastern part of Amsterdam, the Netherlands between April and June 2017, using a quasi-experimental
real-life design with a control period and an intervention period. Neighbourhood disadvantage was
established in the same manner described in the Methods section for the first study. During a two-week
control period, the regular unhealthy snacks were offered at the checkout counters as usual. This was
followed by a six-week intervention period, during which additional healthier snacks were offered at the
checkouts, either with or without a price discount of approximately 15%. The unhealthy snacks remained
for sale at the checkouts throughout the entire intervention period. The Medical Ethics Committee of Vrije
Universiteit Amsterdam confirmed that this study did not require formal approval by the Medical Research
Involving Human Subjects Act (WMO), due to the nature of the measurements (anonymous sales data).
The request for approval was therefore waived.
[insert Table 1]

Healthy Checkout Counter (HCC) Intervention
The intervention consisted of placing three displays at the ends of the conveyor belts in front of the
checkout counters, offering single packages of healthier snacks that had already been sold in the two
supermarkets before the intervention. There were two types of interventions: 1) a placement intervention,
in which the healthier snacks were offered at the checkout counter and 2) the placement + price
intervention, in which the healthier checkout snacks were offered at an additional price discount. The
placement intervention and the placement + price intervention were alternated between the two
supermarkets during the six-week intervention period (see Table 1). During the six-week intervention
period, the assortment of healthier snacks was changed every two weeks, resulting in three consecutive
two-week periods offering different types of healthier snacks including 1) vegetable snacks (tomatoes
and cucumbers), 2) unsalted nuts (five different types) and 3) vegetable snacks (tomatoes and bell
peppers) (Figure 3). We conducted separate comparisons of the sales of the three types of healthier
snacks during each two-week period to the sales during the two-week control period for the placement
intervention and the placement + price interventions. The healthier snacks were selected by the research
team and met the guidelines of the Dutch Nutrition Centre (36). The unhealthy snacks remained in their
usual place at the checkout counters.
[insert Figure 3]

Outcome measures
Page 6/18

The main outcome measures were daily sales data for both the unhealthy snacks and the healthier
snacks purchased/per 1000 customers. The sales data for the unhealthy snacks refer only to products
that were offered exclusively at the checkout counters. The sales data for the healthier snacks refer to
products that were placed at the checkout counters, as well as in another place in the supermarket (e.g. in
the vegetable department). This was because the supermarket chain was not able to separate the sales
data for products that were placed in two (or more) locations in the supermarket. In all, the study
addressed 94 unhealthy snacks that were sold exclusively at the checkouts and 9 healthier snacks.

Compliance
During the intervention period, the researcher assessed the extent to which the intervention was being
implemented as intended in the two supermarkets throughout the six-week period by making
unannounced weekly visits to the intervention supermarkets and by contacting the managers of the
supermarkets by telephone. During each visit, the researcher recorded compliance with the strategies
(placement vs. placement + price) and documented the implementation of the intervention with
photographs. This resulted in a list of days on which the intervention had been executed correctly and
those on which it had not been executed correctly.

Statistical analyses
Descriptive statistics were used to examine the sales of unhealthy and healthier snacks during the control
and intervention periods. Because the sales data were not normally distributed, they are presented as
medians with IQR. For the reasons described in the first study, we examined the extent of the effect of the
intervention on sales by standardizing the sales data for the snacks included in this study by using their
logarithms. The data were analysed using the natural logarithms in order to calculate the proportional
changes in sales between the intervention and control periods. Because the sales data included zero
values, we added a constant value to the data prior to applying the log transformation (37). We
subsequently conducted independent-sample t-tests to investigate the proportional change in sales
between the intervention and control periods for the sales of (1) healthier snacks in the placement
intervention, (2) healthier snacks in the placement + price intervention and (3) unhealthy snacks. An
additional independent-sample t-test was conducted to investigate the proportional change between the
intervention and control periods in the sales of the healthier snacks between the placement + price
condition and the placement condition. Log-transformed results were back-converted to ratios for
presentation and interpretation. The outcome represents the ratio between the geometric means of the
intervention period as compared to the control period. The same statistical procedure was applied when
analysing the data according to the per-protocol approach, in order to investigate the effect of the
intervention excluding sales data for the healthier snacks from days on which the intervention was not
executed correctly. Statistical analyses were performed using the statistical software package IBM SPSS
Statistics for Windows, version 25.0.
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Results
The median sales per 1000 customers per day of the healthier snacks in the placement intervention
increased from 4.2 (IQR: 4.6) items in the control period to 7.8 (IQR: 4.6) items in the intervention period
(Fig. 3). Sales of the healthier snacks during the placement intervention were 2.1 (SE: 1.3, 95% CI: 1.3–
3.3; t(53) = 3.2, p < 0.001) times higher, as compared to the control period (Table 2). In line with these
results, sales of the healthier snacks during the placement + price intervention increased from 2.2 (IQR:
4.7) items in the control period to 5.8 (IQR: 2.2) items in the intervention period. Sales of the healthier
snacks during the placement + price intervention were 2.7 (SE: 1.2, 95% CI: 2.0–3.6; 110) = 6.9, p < 0.001)
times higher, as compared to the control period. No statistically significant difference in effect was found
between the placement and the placement + price interventions with regard to the increase in sales of the
healthier snacks between the intervention and control periods (ratio: 1.1, SE: 1.3, 95% CI: 0.7–1.9; t(29) =
0.2, p = 0.8). Furthermore, the median sales per 1000 customers per day of the unhealthy snacks
increased from 15.4 (IQR: 1.8) items in the control period to 18.1 (IQR: 1.4) items in the intervention period
(including both placement and placement + price intervention). Sales of the unhealthy snacks were 1.3
(SE: 1.1) times higher in the intervention period (including both placement and placement + price), as
compared to the control period (95% CI: 1.1–1.5; t(40) = 3.8, p < 0.001). The per-protocol analyses
revealed similar results (data not shown).
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Table 2
Effect of the healthy checkout counter (HCC) intervention on the sales of unhealthy snacks at checkout
counters and the sales of the healthier snacks (placement, placement + price intervention separately)
between the intervention period and the control period.
Ratio (SE)

t-value

%95 CI1
Placement of healthier snacks

2.1 (1.3)*

3.2

1.3–3.3
Placement + price of healthier snacks

2.7 (1.2)*

6.9

2.0–3.6
Placement + price intervention vs. placement intervention

1.1 (1.3)

0.2

0.7–1.9
Unhealthy snacks at checkout counters

1.3 (1.1)*

3.8

1.1–1.5
1Independent-sample t-tests

transformed outcome

performed on log-transformed data; ratio is the exponent of the log-

*P < 0.05
SE = standard error
CI = confidence interval
[insert Fig. 3]
[insert Table 2]

Conclusions
This study showed that if we want to promote healthier food purchases at checkouts in supermarkets the
substitution of the entire unhealthy snack assortment with healthier alternatives at the checkouts is an
effective intervention, which is not the case if the unhealthy snacks remain in place, even with a discount
on the healthier snacks. Future studies should further assess the feasibility and willingness of removing
snacks from checkouts in supermarkets and finding substitute (non-food) products to protect both profit
margins and consumer health. Moreover, a healthy checkout counter should be assessed as part of a
multi-component intervention in supermarkets to promote healthier food purchases during the entire
supermarket shopping experience.

General Discussion (Study 1 And Study 2)
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This study showed that substituting the entire unhealthy snack assortment with healthier alternatives at
supermarket checkouts is the most effective strategy for improving snack purchases at supermarket
checkouts, which is not the case when providing healthier snacks in addition to the usual unhealthy
snacks at the checkouts in supermarkets, even with a discount on the healthier snacks. In these two
studies, we attempted to create a healthier checkout environment in supermarkets by introducing
healthier snacks at the checkout counters. The modest intervention effects and the limited purchase of
healthier checkout snacks in both of the studies are similar to those obtained in previous studies (25, 38–
40). For example, an experimental study conducted in supermarkets in Denmark showed that replacing
unhealthy snacks with healthier options (e.g. fruit and vegetables) at a single checkout counter merely
resulted in a modest effect on the sales of carrots, but not on the sales of any of the other healthier
snacks that were provided at the checkout (25). Another real-life experiment conducted in the Netherlands
demonstrated that placing healthier snacks at two checkout displays in a railway-station kiosk while
repositioning the unhealthy snacks and displaying them elsewhere in the kiosk increased the proportion
of the healthier snacks sold at the checkout displays from 4–6% per day. This translates into a slight
daily increase of approximately 10 healthier snacks per day (39). Previous studies have reported results
similar to those obtained in Study 2, in which purchases of unhealthy snacks were not replaced by
purchases of healthier options (41–43). It is important to note that, in Study 2, fewer healthier snacks
were available relative to the large assortment of unhealthy snacks at the checkouts. Moreover, the
displays containing the healthier snacks were placed in front of the checkout counters, while the
unhealthy snacks were located at the conveyor belts. As a result, customers had limited exposure to the
healthier snacks and were exposed to the unhealthy snacks more frequently and for a longer time and
exposure of the healthier snacks was maybe too low to cause an effect. Taken together, the results of this
and other studies suggest that placing healthier products at supermarket checkouts, while leaving the
unhealthy snacks in place, is not sufficient to steer consumers towards making healthier food choices in
supermarkets.
The results of this study provide further support for the idea that removing unhealthy snacks from
supermarket checkout counters is likely to decrease some unhealthy food purchases. As demonstrated in
a previous study, checkout food policies aimed at limiting unhealthy food products at supermarket
checkout counters, which were introduced voluntarily by six major supermarket chains in the United
Kingdom, resulted in a reduction of purchases of common unhealthy checkout snacks. Moreover, this
reduction was sustained over a year (23). Despite the reduction in the overall sales of checkout snacks
observed in both our Study 1 and this previous study, limiting the assortment of unhealthy snacks offered
at checkout counters could potentially help supermarkets create an environment that supports healthier
food choices, and it might be an important method that could have an impact on population health. It is
nevertheless important to consider the financial consequences of such interventions for supermarkets. A
reduction in the sales of checkout snacks might pose an economic risk that supermarkets are not willing
to accept. Re-arranging the checkout environment to promote healthier food choices might require a
different business model, and this should be considered when implementing such interventions in
supermarkets. Encouraging supermarkets to find substitute checkout products (e.g. batteries or other nonPage 10/18

food products) that would protect profit margins without having a potentially adverse impact on the
health of consumers could be worth considering. Our studies are subject to a number of strengths and
limitations. A major strength was that we conducted real-life experiments at checkout counters in
supermarkets. In doing so, we intervened at a key point in the food-purchasing behaviour of many people.
In addition, we used sales data from supermarkets to measure food purchases, thus resulting in objective
data that have been shown to provide a reasonably accurate measure of overall dietary quality (44, 45). It
is nevertheless important to note that food purchases do not necessarily reflect food consumption, which
should be taken into account when considering the implications of our results. Furthermore, to our
knowledge, ours is the first study to examine the impact of replacing the entire assortment of unhealthy
snacks from all of the checkout counters in a supermarket with healthier alternatives (Study 1). It is also
one of the first to combine a placement strategy with an additional discount at the checkout in order to
promote healthy food purchases (Study 2). Our study therefore adds relevant information to the growing
body of literature on healthy checkout counter (HCC) interventions in supermarkets. Despite these
contributions, our study is subject to several limitations. With respect to the first study, the healthier
snacks were developed and selected by the supermarket chain, and they did not all meet the Guidelines of
the Dutch Nutrition Centre (36). They were however healthier options than those that were regularly
offered for sale. With respect to the second study, the healthier checkout snacks were also offered at a
second location in the supermarket, and we were not able to isolate the checkout sales of these products
from their sales in other locations. Although an overall increase in the sales of healthier snacks is a
desirable outcome from a public-health perspective, we cannot estimate the exclusive impact of a
checkout-counter intervention, as we did not measure the location in the supermarket from which the
products were taken. Another limitation of our two studies has to do with internal validity, due to the
challenges of conducting experiments in supermarkets. Although they did examine food purchases in a
real-life setting, our studies were not conducted in a controlled setting, and the results are limited to three
supermarkets within a short intervention period. We were therefore unable to consider seasonal variations
and secular trends in food purchases, nor could we control for such time-dependent factors. Future
studies should include a larger sample of supermarkets and investigate the effects of such interventions
over a period of at least one year. Because we did not have access to individual-level purchase data, we
were not able to investigate the effects of the interventions at the household or individual level. For
example, the results of our studies cannot be used to assess whether customers were triggered to select
healthier options over unhealthy snacks or to purchase additional healthier snacks at the checkout
counter. To generate further insight into this matter, future studies should examine changes in individual
food purchases. A final limitation of our research is that the results cannot be generalized to the
population as a whole, as the supermarkets included in our studies were located in a disadvantaged
urban area.
The introduction of healthier snacks at supermarket checkout counters is practically feasible, requires
little effort to implement and could be one factor contributing to the promotion of healthier food choices
in supermarkets. Nevertheless, a healthier checkout environment alone might be too limited to have any
substantial impact on overall food purchases in supermarkets, especially given the fact that the majority
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of the food products available in supermarkets are unhealthy (16, 46, 47). In addition to the checkout
environment, other places within the supermarket (e.g. the ends of aisles, shelves at eye level and island
bins) are considered unhealthy and are designed to increase impulsive purchases of unhealthy food (15,
16, 21, 48). Future studies should therefore assess a healthy checkout counter as part of a multicomponent intervention to promote healthier food purchases during the entire supermarket shopping
experience. Previous reviews have indicated that supermarkets should combine effective health
interventions that are implemented simultaneously in order to create an environment that supports
healthy food choices (18, 19).
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Figure 1
Median sales (items per 1000 customers per week) of unhealthy snacks and healthier snacks at checkout
counters. The vertical lines mark the start and the end of the intervention period

Figure 2
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Examples of a display of the placement + price intervention (left) and display of the placement ce
intervention (right).

Figure 3
Median sales (per 1000 customers per day) of unhealthy snacks and healthier snacks separately for the
placement intervention and the placement + price intervention in the control and intervention periods.
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