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Abstract: Supermarket environments can strongly influence purchasing decisions. Price promotions
are recognised as a particularly persuasive tactic, but the healthiness of price promotions in prominent
in-store locations is understudied. This study compared the prevalence and magnitude of price
promotions on healthy and unhealthy food and beverages (foods) displayed at prominent in-store
locations within Australian supermarkets, including analyses by supermarket group and area-level
socio-economic position. A cross-sectional in-store audit of price promotions on foods at key display
areas was undertaken in 104 randomly selected stores from major Australian supermarket groups
(Woolworths, Coles, Aldi and independents) in Victoria, Australia. Of the display space dedicated to
foods with price promotions, three of the four supermarket groups had a greater proportion of display
space devoted to unhealthy (compared to healthy) foods at each promotional location measured
(end of aisles: 66%; island bins: 53%; checkouts: 88%). Aldi offered very few price promotions.
Few measures varied by area-level socio-economic position. This study demonstrated that price
promotions at prominent in-store locations in Australian supermarkets favoured unhealthy foods.
Marketing of this nature is likely to encourage the purchase of unhealthy foods, highlighting the need
for retailers and policy-makers to consider addressing in-store pricing and placement strategies to
encourage healthier food environments.

Keywords: price promotion; food policy; food environment; nutrition; health equity

1. Introduction

Globally, excess body weight and unhealthy diets are leading risk factors for death and disability [1].
Furthermore, a socio-economic gradient exists, whereby more disadvantaged socio-economic groups
have disproportionately lower-quality diets and a greater burden of diet-related disease [2–5].

Food environments, of which supermarkets are a significant component, are an important
determinant of dietary behaviour [6]. Australia’s supermarket industry is highly concentrated, with
two supermarket groups (Woolworths and Coles) holding the majority of the grocery market share
(67.5%) [7].

The marketing techniques used in supermarkets can strongly influence consumers’ purchasing
decisions [8,9], and are often designed to encourage unplanned or impulse purchases [10]. Price
discounting can be particularly effective at influencing purchasing decisions [11–13], and may be an
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important driver for those on lower incomes who tend to be more price sensitive [14]. Moreover,
research suggests that products purchased on price promotion are consumed at a faster rate than usual
due to the perceived cost of purchasing or replacing the product being low and the salience of the
product being high (e.g., occupying additional shelf space at home) [15].

Australia has typically been dominated by grocery retailers that practice high–low pricing
strategies [16] (i.e., price promotions). The proportion of grocery sales purchased from price promotions
in Australia is one of the highest in the world [17]. Competition from discount stores is low in Australia,
with the exception of Aldi which arrived in 2001 [18].

Price promotions are often used in conjunction with other in-store marketing strategies to increase
salience and further encourage sales [19]. For example, there is evidence to suggest that price-promoted
products that are promoted in combination with a placement strategy (e.g., a dedicated display) are
more effective at increasing the demand for the product compared to price promotions alone [19].
The promotion of food and beverages using price discounts and placement strategies in store is
likely to impact purchasing behaviour and ultimately population eating behaviour. It is therefore
important to understand the degree to which these marketing tactics are applied to healthier and
less-healthy products.

Previous studies have observed an over-representation of price promotions on unhealthy
(compared to healthier) products in supermarkets in Australia, New Zealand, The Netherlands,
US, Canada, and the Republic of Ireland [20–27]. Most of these studies assessed supermarket
circulars [24,25] or online data [22,23] and, therefore, were unable to investigate the interaction between
price promotions and placement in store, nor how findings may vary across stores located in areas
with different levels of socio-economic disadvantage.

Of the few in-store audits of food and beverage price promotions, two studies have considered
positioning. An audit of breakfast cereals in five Canadian stores assessed multiple components of
the food environment separately, including price promotions, placement and positioning strategies,
finding that each tactic was biased towards unhealthy cereals [27]. A recent study conducted in
the Republic of Ireland [26] assessed in-store price promotions by food category and for descriptive
purposes also recorded whether the product was in a ‘promotional area’ (end-of-aisle displays or
island bins). However, neither study considered differences by socio-economic position (SEP) [26,27].
Two in-store audits explored differences by SEP [20,21]. One study conducted in New Zealand in 2007
categorised SEP by supermarket format (full-service supermarkets vs. discount supermarkets) [20],
whilst the other study conducted in the US between 2010 and 2012 assessed community-level SEP based
on median household income [21]. Neither study found any significant differences in the prevalence of
food and beverage price promotions across SEP levels.

This is the first study assessing the overall healthiness of food and beverage price promotions at
key in-store areas and exploring the differences by area-level socio-economic disadvantage. In this
study, we aimed to compare the prevalence and magnitude of price promotions on different categories
(healthy and unhealthy) of food and beverages (foods) displayed at prominent in-store locations within
Australian supermarkets, including analyses by supermarket groups and area-level SEP.

2. Materials and Methods

2.1. Study Design and Sampling

A cross-sectional study of the three largest supermarket retailers in Australia (grocery market shares
2017–2018: Woolworths 37.2%; Coles 30.3%; Aldi 9.2% [7]) and independently owned supermarket
(referred to as ‘Independents’) stores was conducted. Independents comprised mostly of Independent
Grocers of Australia (IGA) (Canning Vale, Australia) stores (Metcash (Macquarie Park, Australia),
owners of IGA and other independents, have 7.4% of the market share) [7]. These supermarket groups
represent the majority of the grocery market shares in Australia.



Int. J. Environ. Res. Public Health 2020, 17, 9026 3 of 17

Stores from the four supermarket groups (Woolworths (Bella Vista, Australia), Coles (Hawthorn
East, Australia), Aldi (Essen, Germany), Independents) were sampled from Statistical Area Level 2
(SA2) areas in ‘major cities of Victoria’, of which there are 309, as categorised by the Australian
Bureau of Statistics (ABS) [28]. SA2s (average population 10,000) are characterised as “communities
that interact together socially and economically” [28]. Each SA2 in Victoria was categorised
into quintiles of the Socio-Economic Indexes for Areas (SEIFA) Index of Relative Socio-economic
Advantage and Disadvantage—an index developed by the ABS that ranks areas according to relative
socio-economic advantage and disadvantage using twenty variables related to income, employment,
family composition, housing benefits, car ownership, ethnicity, English language proficiency and
residential overcrowding [29]. The SEIFA quintiles range from quintile 1 (Q1: most disadvantaged)
to quintile 5 (Q5: least disadvantaged). A random sequence of SA2s for each SEIFA quintile was
produced from which SA2 areas were randomly selected, stratified by SEIFA quintile.

Within each of the randomly selected SA2 areas, a list of stores was identified on Google Maps.
One store from each of the four supermarket groups was selected from each SA2. If there was more
than one store per supermarket group in the SA2, one of the stores was randomly selected. If a
supermarket group did not have a store located in the SA2, a store from that supermarket group was
selected from the next SA2 on the list that was in the same SEIFA quintile. This sampling process
continued until 104 stores meeting the quota (26 stores from each supermarket group with ten stores
from SEIFA Q1 and sixteen stores from SEIFA Q2–Q5, four from each quintile) were selected. In total,
57 SA2′s were included in the final sample. As lower-SEP groups have lower-quality diets and more
diet-related disease [2–5], the most disadvantaged SEIFA quintile (Q1) was oversampled (Q1: n = 40;
Q2–Q5: n = 16 each) in order to increase the power to detect differences between stores from this
quintile and the other quintiles combined (Q2–Q5).

A sample size of 104 stores was selected based on feasibility as no previous studies have used
comparable measures to the ones in this study. The sample size selected (n = 104) encompasses a
large proportion (18%) of all full-service supermarkets (excluding express supermarkets) located in the
‘major cities of Victoria’.

2.2. Audit Tool

An audit tool (Supplementary File S1) was developed to assess the healthiness of the supermarket
food environment as part of a larger project monitoring supermarket environments in Australia
(reported elsewhere) [30]. The tool was based on the validated INFORMAS tool [31] previously used in
New Zealand. Price promotion measures, which were previously not included in the tool, were added.

Data were collected on all foods placed in the following prominent displays in each store: (1) end
of aisles; (2) checkouts; and (3) island bins (temporary, non-fixed displays) (see Supplementary File S1
for picture examples of the display types). At each display, the following information was recorded:
(1) location (end-of-aisle displays at the front or back of the store; staffed- or self-checkout displays;
island bins near store entrance, near staffed- or self-checkouts, near end of aisles, or elsewhere); (2)
display size (island-bin surface area [m2]; end of aisle component defined as left or right side, or
centre; checkout end [located at the beginning of the checkout facing in towards the store] or side
[located above the conveyer belt]); (3) product categories on display, including non-food; (4) estimated
percentage of space taken up by each product category (e.g., a product occupying one shelf on a
five-shelf display would equate to 20% of the display space); and (5) price promotion information.
Price promotion information included whether the product was price promoted (yes/no), the type of
price promotion strategy (temporary or permanent), and the magnitude of discount on temporary
promotions (percentage off recommended retail price, for multi-buys, this was calculated as the
percentage difference between the cost of the multiple items total sale price vs. the total cost of buying
the same number of items at their regular retail price). Temporary price promotions were those that
applied for a limited time and included discounts (where an item is reduced against a reference price,
e.g., “50% off”), multi-buys (requires the purchase of multiple products to receive the discount, e.g.,



Int. J. Environ. Res. Public Health 2020, 17, 9026 4 of 17

“buy one get one free”), and discounts on products with no regular retail price (e.g., “fresh specials” on
fruit and vegetables). Permanent price promotions were defined as those promoted through a price
reduction signal (e.g., “everyday low price”) and did not have an immediate time limit.

To minimise the disruption to customers in store, data collection in checkout areas regarding ‘type
of price promotion strategy’ was limited to whether price promotions were temporary or permanent
and magnitude of discount was not collected.

2.3. Data Collection

Data were collected in store, on paper, by one of two auditors trained in the use of the audit tool.
Data were collected across 13 weeks, from May to July 2019. This period was selected to avoid major
holidays, such as Easter.

Data collection across SEIFA quintiles and supermarket groups were spread across the data
collection period and across auditors in an attempt to reduce systematic errors. Inter-rater reliability
was assessed by the two auditors assessing four of the same stores (one from each supermarket
group) on the same day. All price promotion measures showed high inter-rater reliability (intra-class
correlation coefficients = 0.951 to 0.999).

2.4. Data Management

Data were entered, coded and cleaned using Microsoft Excel.
The Australian Dietary Guidelines (ADGs) [32] were used as the basis for categorising each

product as ‘healthy’ or ‘unhealthy’, and additional categories were assigned for ‘non-food’ (e.g.,
toiletries, supplements, and infant formula) or ‘unable to categorise’ (e.g., some mixed foods).
Items were categorised as healthy if they were one of the ADGs recommended ‘Five Food Groups’
(vegetables/legumes; fruit; grain foods; meat/eggs/tofu/nuts/seeds/legumes; milk/yoghurt/cheese/

alternatives), unsaturated spreads and oils or water. Items were categorised as unhealthy if they
were discretionary products according to the ABS Discretionary Food List (e.g., chocolate, chips, soft
drink) [33]. Discretionary foods and beverages are not nutritionally required as part of a healthy
diet and are typically ‘energy-dense’ but ‘nutrient-poor’ [32]. Categorisation was cross-checked by
a dietitian.

The proportion of display space allocated to each product was calculated as the estimated
proportion of space taken up by the product in the display multiplied by a weight reflecting display
size. End-of-aisle displays: the centre display was weighted by 0.5, and the side displays by 0.25 each.
Island bins: small bins (<1 m2 surface area) were weighted by 0.5, medium bins (1–1.5 m2) by 1, large
bins (1.5–2 m2) by 1.5, and extra-large bins (>2 m2) by 2. Checkouts: side and end displays were
considered comparable and therefore weighted by 1. The proportion of the total display space devoted
to foods is used throughout and referred to as food display space.

The following derived measures were calculated: (1) the proportion of food display space with
products on price promotion; (2) the proportion of food display space with products on price promotion
categorised as unhealthy; and (3) the mean magnitude of discount for food overall, for categories of
healthiness and the difference between healthy and unhealthy foods.

Independent variables included supermarket group (Woolworths, Coles, Aldi, Independents) and
SEP (SEIFA quintiles categorised into two groups: Q1 (most disadvantaged) and Q2–Q5).

2.5. Data Analysis

Data were analysed in STATA SE 15 (StataCorp, College Station, TX, USA). For each measure at
each prominent location (end of aisle, checkouts, island bins altogether and for each location), a linear
model was fitted including supermarket group (Woolworths, Coles, Aldi, Independents), SEP (SEIFA
Q1, Q2–Q5) and the interaction of supermarket group and SEP. Pairwise comparisons for differences
between supermarket groups were Sidak adjusted. For descriptive purposes, we calculated the ratio
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between the proportions of food display space with price promoted foods dedicated to unhealthy
versus healthy products.

2.6. Ethical Approval

Ethics approval was granted by Deakin University Human Ethics Advisory Group (HEAG-H
57_2019). Written permission from the head office of three supermarket groups (Woolworths, Coles,
Aldi) was obtained. As Independents have no single head office, informed consent was sought on
arrival at the store.

3. Results

One hundred and four stores were audited. For each supermarket group, ten stores were sampled
from SEIFA Q1 and sixteen stores from SEIFA Q2–Q5.

At Aldi, minimal food display space was dedicated to price promotions at end-of-aisle (3.4%) or
checkout displays (0.3%). Therefore, Aldi was excluded from the linear models and not considered in
the analysis for end of aisles or checkouts.

Table 1 describes the characteristics of the foods on price promotion. For all supermarket groups
and prominent in-store locations, the predominant type of price promotion was temporary, as opposed
to permanent, price reductions (end of aisles: 85.7%; island bins: 86.7%; checkouts: 79.1%). At
end-of-aisle and island-bin displays, the most common type of temporary discount was a discounted
price, whilst multi-buys were the least common at island bins (9%) and fresh specials were the least
common at end of aisles (2.3%). Details of the type of discount was not recorded at checkouts.

3.1. Proportion of Food Display Space with Products on Price Promotion in Prominent Locations

The mean proportion of food display space dedicated to price promotions at each in-store
supermarket location is described below and summarised in Table 2. Interactions between supermarket
group and SEP are described below and significant interactions are indicated by an asterisk in Table 2.

3.1.1. End of Aisles

At end-of-aisle displays, the mean percentage of food display space occupied by products on
price promotion varied by supermarket group (Table 2). Woolworths (91.1%) and Coles (83.7%) had
significantly more food display space devoted to price-promoted products than Independents (46.1%)
(both comparisons p < 0.001).

The interaction between supermarket group and SEP for the proportion of food display space
occupied by products on price promotion was significant at end of aisles (p = 0.004). Percentages for
Woolworths and Coles were similar across stores in Q1 and Q2–Q5, but Independents had a higher
proportion of food display space occupied by price-promoted products in stores from Q1 compared to
Q2–Q5 (mean difference = 32.7% [95% CI: 11.3, 54.2], p < 0.001).

3.1.2. Island Bins

At island bins, Woolworths (71.6%) and Coles (63.2%) had significantly more food display space
devoted to price-promoted products compared to Independents (34.4%) (both comparisons p < 0.001)
and Aldi (26.7%, both p < 0.001) (Table 2).

There was a significant interaction between supermarket group and SEP for island-bin space
devoted to price promotions (p = 0.04). This interaction is reflected in the fact that Woolworths and
Aldi had a lower proportion of display space devoted to price promotions in Q1 compared to Q2–Q5
(2.2% lower and 8.9% lower, respectively), while Coles and Independents had a larger proportion
of display space devoted to price promotions in Q1 compared to Q2–Q5 (8.5% larger and 17.9%
larger, respectively).
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3.1.3. Checkouts

At checkouts, the mean proportion of food display space occupied by price promotions was
significantly greater in Woolworths (61.7%) and Coles (68.6%) compared to Independents (16.0%) (both
comparisons p < 0.001) (Table 2).

For the proportion of checkout display space occupied by products on price promotion, there was
no significant interaction between supermarket group and SEP, nor was there a significant difference
between Q1 and Q2–Q5 overall or by supermarket group.

3.2. Proportion of Price-Promoted Food and Beverage Display Space Dedicated to Unhealthy Products in
Prominent Locations

The mean proportion of price-promoted food and beverage display space dedicated to unhealthy
product is described below and summarised in Table 2 and presented in Figure 1.
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Figure 1. Mean proportion (%) of price-promoted food and beverage display space dedicated to
unhealthy products† at each in-store supermarket location, by supermarket group in 2019. Figure
depicts results of linear models that included supermarket group, SEP and interaction supermarket
group by SEP. Aldi was not included in the linear model or overall mean % for end-of-aisle or checkout
displays due to there being insufficient numbers of price promotions in those location. † Foods were
classified as healthy based on the Australian Bureau of Statistics Discretionary Food List.

3.2.1. End of Aisles

Of the foods on price promotion at end-of-aisle displays, the three products with the largest
proportion of display space were unhealthy beverages (which included soft drinks, energy drinks,
sports drinks and iced tea, 15.0% 95% CI: 11.9, 18.1), confectionary (14.3% 95% CI: 11.1, 17.5), and
crisps (9.3% 95% CI: 6.6, 12.1).

Of the foods on price promotion, there was twice as much display space at end of aisles devoted to
unhealthy (65.9%) compared to healthy (33.2%) products across Woolworths, Coles and independents
(Table 2). Independents had the highest proportion of unhealthy price-promoted products, followed by
Coles then Woolworths (72.1%, 65.8%, and 61.0%, respectively). The difference between Independents
and Woolworths was significant (p = 0.045).
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Table 1. Characteristics of food and beverage price promotions at prominent in-store supermarket locations, by supermarket group.

End of Aisle Island Bins 3 Checkouts

Supermarket
Group

Mean % of
Display Space

Devoted to
Food and

Beverages (SD)

Mean % of
Food and
Beverage

Display Space
Price

Promoted (SD)

Mean % of Price Promotions That Were
Temporary 1 (SD)

Mean % of
Price

Promotions
That Were

Permanent 2

(SD)

Mean % of Food
and Beverage
Display Space
Price Promoted

(SD)

Mean % of Price Promotions That
Were Temporary (SD)

Mean % of
Price

Promotions
That Were
Permanent

(SD)

Mean % of
Display Space

Devoted to
Food and

Beverages (SD)

Mean % of
Food and
Beverage

Display Space
Price

Promoted (SD)

Mean % of
Price

Promotions
That Were
Temporary

(SD)

Mean % of
Price

Promotions
That Were
Permanent

(SD)

All DISCOUNTS Multi-
Buys

Fresh
Specials All Discounts Multi-

Buys
Fresh
Special

Woolworths 58.2
(1.2)

91.1
(1.3)

82.6
(1.5)

78.7
(1.5)

0.5
(2.4)

3.4
(0.5)

17.4
(1.5)

71.6
(1.6)

83.4
(1.5)

60.6
(1.9)

3.3
(0.4)

19.5
(1.5)

16.6
(1.5)

46.2
(2.3)

61.7
(3.5)

73.8
(3.9)

26.2
(3.9)

Coles 63.9
(1.3)

83.7
(1.3)

87.0
(2.0)

77.4
(2.4)

9.2
(1.2)

0.3
(0.3)

13.0
(2.0)

63.2
(2.7)

76.0
(2.1)

39.5
(2.6)

20.0
(1.3)

16.4
(1.9)

24.0
(2.1)

52.4
(3.4)

68.6
(4.0)

79.3
(3.8)

20.7
(3.8)

ALDI 64.8
(2.3)

3.4
(1.8)

100
(0)

90.7
(9.3) 0 9.3

(9.3) 0 26.7
(2.2)

100
(0)

23.3
(6.3) 0 76.7

(6.3) 0 54.9
(2.8)

0.3
(0.3)

100
(0) 0

Independents 58.1
(4.7)

46.1
(6.4)

81.2
(7.3)

69.4
(8.7)

11.9
(5.6) 0 18.8

(7.3)
34.4
(5.8)

88.3
(5.7)

66.5
(7.7)

13.4
(4.9)

8.5
(3.0)

11.7
(5.7)

65.0
(4.8)

16.0
(4.8)

90.0
(10.0)

10.0
(10.0)

Overall 61.3
(1.4)

56.1
(3.8)

85.7
(2.1)

77.4
(2.7)

6.0
(1.6)

2.3
(1.1)

14.3
(2.1)

49.0
(2.5)

86.7
(1.6)

46.6
(2.9)

9.0
(1.3)

31.1
(3.3)

13.3
(1.6)

54.6
(1.8)

36.6
(3.4)

79.1
(2.8)

20.9
(2.8)

1 Temporary price promotions apply for a limited time and include discounts (where an item is reduced against a reference price such as a previous, future, external, or recommended retail
price, e.g., “50% off”), multi-buys (requires the purchase of multiple products to receive the discount, e.g., “buy one get one free”), and Fresh specials (discounts on fruit and vegetables
with no regular retail price). 2 Permanent price promotions do not have an immediate time limit but are promoted through a price reduction signal, e.g., everyday low price. SD: standard
deviation. 3 Mean % of display space devoted to food and beverages not reported for island bins as data were only collected on food and beverage island bins.
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Table 2. Mean proportion (%) of food and beverage display space dedicated to price promotions, and mean proportion (%) of price-promoted food and beverage
display space dedicated to unhealthy products at prominent in-store supermarket locations, by supermarket group and area-level socio-economic position.

End of Aisle 1 Island Bins Checkouts 1

Supermarket
Group,

SEP

No. of
Stores

Mean % of Food
and Beverage
Display Space
Price Promoted

(95% CIs)

Mean % of Price-Promoted
Food and Beverage

Display Space Dedicated
to Unhealthy Products

(95% CIs)

Mean % of Food
and Beverage
Display Space
Price Promoted

(95% CIs)

Mean % of Price-Promoted
Food and Beverage

Display Space Dedicated
to Unhealthy Products

(95% CIs)

Mean % of Food
and Beverage
Display Space
Price Promoted

(95% CIs)

Mean % of Price-Promoted
Food and Beverage

Display Space Dedicated
to Unhealthy Products

(95% CIs)

Woolworths 26 91.1 (82.7, 99.5) 61.0 (55.2, 66.8) 71.6 (64.8, 78.3) 48.8 (42.3, 55.3) 61.7 (53.3, 70.0) 88.5 (83.1, 94.0)
Q1 10 93.1 (82.1, 100) 62.3 (52.9, 71.6) 70.2 (59.3, 81.0) 50.9 (40.5, 61.4) 56.7 (43.2, 70.2) 88.2 (81.0, 95.3)

Q2–Q5 16 89.8 (81.1, 98.6) 60.2 (52.8, 67.6) 72.4 (63.8, 81.0) 47.5 (39.2, 55.8) 64.8 (54.2, 75.4) 88.8 (83.1, 94.4)

Coles 26 83.7 (75.3, 92.2) 65.8 (60.0, 71.6) 63.2 (56.4, 69.9) 54.9 (48.5, 61.4) 68.6 (60.2, 76.9) 85.9 (80.5, 91.3)
Q1 10 84.7 (73.6, 95.8) 62.0 (52.7, 71.3) 68.4 (57.5, 79.2) 57.3 (46.8, 67.7) 68.3 (54.9, 81.8) 92.5 (85.4, 99.7)

Q2–Q5 16 83.1 (74.4, 91.9) 68.2 (60.9, 75.6) 59.9 (51.4, 68.5) 53.5 (45.2, 61.7) 68.7 (58.1, 79.4) 81.4 (75.8, 87.1)

Aldi 26 n/a n/a 26.7 (19.9, 33.4) 10.1 (3.5, 16.8) n/a n/a
Q1 10 n/a n/a 21.2 (10.3, 32.0) 14.2 (3.2, 25.3) n/a n/a

Q2–Q5 16 n/a n/a 30.1 (21.5, 38.7) 7.8 (0, 16.1) n/a n/a

Independents 26 46.1 (37.7, 54.5) 72.1 (65.7, 78.6) 34.4 (27.7, 41.2) 56.2 (48.8, 63.6) 16.0 (7.6, 24.3) 95.7 (86.7, 100)
Q1 10 66.2 (55.1, 77.3) 73.9 (64.5, 83.2) 45.4 (34.6, 56.3) 55.3 (44.3, 66.3) 19.1 (5.6, 32.5) 89.3 (79.2, 99.4)

Q2–Q5 16 33.5 (24.7, 42.3) 70.5 (61.6, 79.4) 27.5 (19.0, 36.1) 57.0 (47.0, 67.0) 14.1 (3.4, 24.7) 100 (89.9, 100)

Overall 104 73.6 (69.7, 77.6) * 65.9 (62.5, 69.4) 49.0 (45.6, 52.3) * 42.0 (38.7, 45.4) 48.7 (43.9, 53.6) 88.3 (85.5, 91.2) *
Q1 40 81.4 (74.0, 88.7) 66.0 (60.6, 71.4) 51.3 (45.9, 56.7) 44.9 (39.6, 50.3) 48.0 (40.3, 55.8) 90. 2 (85.0, 95.4)

Q2–Q5 64 68.8 (63.0, 74.6) 65.8 (61.3, 70.3) 47.5 (43.2, 51.8) 40.1 (35.8, 44.4) 49.2 (43.1, 55.3) 87.5 (83.2, 91.8)

Results of linear models that included supermarket group, SEP and interaction of supermarket group by SEP. * indicates that the interaction of supermarket group by SEP was significant
(p < 0.05); 1 Aldi not included in the linear model for end-of-aisle or checkout displays due to there being insufficient numbers of price promotions in those locations. n/a: not applicable, as
Aldi did not have enough observations. Socio-economic position (SEP) based on quintiles of Australian Bureau of Statistics Index of Relative Socio-economic Advantage and Disadvantage.
Q1: most disadvantaged. CI: confidence intervals.
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There was no significant interaction between supermarket group and SEP or differences between
SEP levels within supermarket group in the proportion of price-promoted display devoted to unhealthy
price promotions.

3.2.2. Island Bins

Of the foods on price promotion at island-bin displays, the three products with the largest
proportion of display space were fruits and vegetables (34.3% 95% CI: 27.8, 40.7), unhealthy beverages
(11.7% 95% CI: 8.9, 14.5), and confectionary (11.4% 95% CI: 9.4, 13.4).

Aldi (10.1%) had significantly less display space in island bins with unhealthy price-promoted
products compared to Woolworths (48.8%), Coles (54.9%) and Independents (56.2%), all comparisons
p < 0.001 (Table 2). For island bins, there was no significant interaction between supermarket group
and SEP in the proportion of price-promoted food and beverage display space devoted to unhealthy
products. Nor were there any significant differences in this measure between SEP levels overall or by
supermarket group.

The proportion of price-promoted food and beverage display space devoted to unhealthy products
varied by the location of island-bin displays. Table 3 presents the mean proportion of price-promoted
display space dedicated to unhealthy products by island bin location (i.e., those located around the
checkouts, near end of aisles, near the entrance of the store, and elsewhere in store). Island bins
near checkouts and end of aisles had the most price-promoted food and beverage display space
devoted to unhealthy products (77.8% and 72.2%, respectively). Island bins elsewhere in store and near
the entrance had the least price-promoted food and beverage display space dedicated to unhealthy
products (41.3% and 23.5%, respectively). Furthermore, there was a significantly larger proportion
of price-promoted food and beverage display space devoted to unhealthy products in stores from
Q1 compared to Q2–Q5 for island bins near checkouts (mean difference = 14.1% [95% CI: 2.5, 25.7],
p = 0.02) and island bins elsewhere in store (mean difference = 15.6% [95% CI: 4.5, 26.8), p = 0.007).
There was no significant interaction between supermarket group and SEP or differences between SEP
levels within supermarket groups for either of these measures.

Table 3. Mean proportion (%) of price-promoted food and beverage display space dedicated to
unhealthy products for each in-store island-bin location, by supermarket group and area-level
socio-economic position.

Mean Proportion (%) of Price-Promoted Food and Beverage Display Space
Dedicated to Unhealthy Products (95% CIs)

Supermarket Group,
SEP

Island Bins near
Checkouts

Island Bins near
End of Aisles 1

Island Bins near
Entrance 1

Island Bins
Elsewhere in Store

Woolworths 80.9 (71.8, 89.9) 65.9 (54.2, 77.5) 19.4 (8.3, 30.5) 50.2 (40.6, 59.9)
Q1 85.9 (71.3, 100) 67.4 (49.6, 85.3) 15.2 (0, 33.1) 54.7 (39.1, 70.2)

Q2–Q5 77.7 (66.2, 89.3) 64.7 (49.2, 80.1) 22.0 (7.9, 36.1) 47.5 (35.2, 59.7)

Coles 82.4 (73.1, 91.6) 81.3 (70.4, 92.2) 19.3 (8.0, 30.6) 44.3 (34.7, 53.9)
Q1 86.2 (71.6, 100) 77.2 (60.2, 94.1) 14.6 (0, 32.5) 59.3 (43.8, 74.9)

Q2–Q5 79.8 (67.9, 91.7) 84.3 (70.0, 98.6) 22.4 (7.8, 37.0) 34.9 (22.6, 47.2)

Aldi 66.1 (53.7, 78.4) n/a n/a 13.7 (1.8, 25.7)
Q1 91.7 (68.6, 100) n/a n/a 31.7 (9.8, 53.7)

Q2–Q5 65.6 (48.2, 83.1) n/a n/a 6.3 (0, 20.4)

Independents 75.1 (61.2, 89.0) 65.0 (49.6, 80.5) 38.5 (23.3, 53.6) 50.1 (38.5, 61.7)
Q1 75.1 (56.2, 93.9) 57.0 (35.1, 78.8) 19.6 (0, 44.9) 52.8 (36.5, 69.2)

Q2–Q5 59.3 (43.0, 75.6) 73.0 (51.2, 94.9) 48.9 (30.1, 67.8) 47.4 (31.0, 63.8)

Overall 77.8 (72.5, 83.1) 72.2 (65.1, 79.3) 23.5 (16.4, 30.5) 41.3 (36.0, 46.6)
Q1 84.6 (76.2, 93.0) * 68.8 (58.1, 79.5) 15.9 (4.5, 27.2) 52.2 (43.8, 60.6) *

Q2–Q5 73.4 (66.5, 80.2) 74.8 (65.4, 84.3) 28.2 (19.3, 37.2) 34.3 (27.6, 41.1)

Results of linear models that included supermarket group, SEP and interaction of supermarket group by SEP.
* Significant difference between Q1 and Q2–Q5 (p < 0.05); 1 Aldi not included in the linear model for end of aisle or
entrance due to there being insufficient numbers of price promotions in those locations. n/a: not applicable, as Aldi
did not have enough observations. Socio-economic position (SEP) based on quintiles of Australian Bureau of Statistics
Index of Relative Socio-economic Advantage and Disadvantage. Q1: most disadvantaged. CI: confidence intervals.
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3.2.3. Checkouts

Of the foods on price promotion at checkout displays, the three products with the largest proportion
of display space were confectionary (69.8% 95% CI: 63.2, 76.3), unhealthy beverages (16.0% 95% CI:
11.4, 20.7), and healthier beverages (which included water, flavoured milk drinks and fruit juice) (14.7%
95% CI: 11.3, 18.1).

Of the price-promoted foods at checkouts, 88.3% of the display space was dedicated to unhealthy
products across Woolworths, Coles and Independents (Table 2). For the proportion of price-promoted
food and beverage display space devoted to unhealthy products, the interaction between supermarket
group and SEP was significant (p = 0.03). The proportion of price-promoted food and beverage display
space devoted to unhealthy products was greater in stores from Q1 compared to Q2–Q5 for Coles
(difference of 11.1%), whilst Independents had a lower proportion in Q1 compared to Q2–Q5 (difference
of 10.7%). No variation by SEP was observed in the proportion of price-promoted food and beverage
display space devoted to unhealthy products at checkouts for Woolworths (difference < 1%).

3.3. Magnitude of Discount

The mean magnitude of discount was calculated for products on temporary price promotions
at end-of-aisle and island-bin displays. Permanent price promotions and specials where there was
no regular retail price (e.g., fresh fruit and vegetables), were not included. Table 4 shows the mean
magnitude of discount by supermarket group and SEP. Figure 2 shows the mean magnitude of discount
on food and beverage price promotions classified as healthy and unhealthy at prominent in-store
supermarket locations, by supermarket group.
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Figure 2. Mean magnitude of discount on food and beverage price promotions classified as healthy
and unhealthy† at prominent in-store supermarket locations, by supermarket group in 2019. Figure
depicts results of linear models that included supermarket group, SEP and interaction supermarket
group by SEP. Aldi was not included in the linear model or overall mean % for end-of-aisle due to
there being insufficient numbers of price promotions in those location. † Foods were classified as
healthy or unhealthy based on the Australian Dietary Guidelines and the Australian Bureau of Statistics
Discretionary Food List.
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Table 4. Mean magnitude of discount on food and beverage price promotion at prominent in-store supermarket locations.

End-of-Aisle 1 Island Bins

Supermarket
Group,

SEP

Mean
Magnitude of

Discount
(95% CIs), %

Mean
Magnitude of
Discount on
Unhealthy
Products

(95% CIs), %

Mean
Magnitude of
Discount on

Healthy
Products

(95% CIs), %

Mean Difference in
Magnitude of

Discount between
Healthy and

Unhealthy Products
(95% CIs), %

Mean
Magnitude of

Discount
(95% CIs), %

Mean
Magnitude of
Discount on
Unhealthy
Products

(95% CIs), %

Mean
Magnitude of
Discount on

Healthy
Products

(95% CIs), %

Mean Difference in
Magnitude of

Discount between
Healthy and

Unhealthy Products
(95% CIs), %

Woolworths 39.4 (37.0, 41.9) 40.3 (37.6, 42.9) 38.4 (35.4, 41.4) −1.9 (−4.6, 0.8) 34.7 (32.2, 37.3) 34.0 (31.2, 36.9) 35.8 (33.0, 38.7) 1.8 (−0.6, 4.2)
Q1 40.7 (36.8, 44.2) 40.4 (36.1, 44.7) 41.3 (36.6, 46.1) 1.0 (−3.4, 5.3) 34.1 (30.0, 38.3) 32.8 (28.2, 37.4) 36.9 (32.3, 41.5) 4.1 (0.2, 8.0)

Q2−Q5 38.6 (35.6, 41.7) 40.2 (36.8, 43.6) 36.5 (32.7, 40.3) −3.7 (−7.1, −0.3) 35.1 (31.8, 38.4) 34.8 (31.2, 38.4) 35.2 (31.5, 38.8) 0.4 (−2.7, 3.5)

Coles 38.9 (36.5, 41.3) 38.3 (35.7, 41.0) 40.6 (37.6, 43.5) 2.2 (−0.5, 4.9) 30.1 (27.6, 32.7) 28.5 (25.7, 31.4) 33.8 (30.9, 36.7) 5.2 (2.8, 7.7)
Q1 38.9 (35.0, 42.8) 38.1 (33.8, 42.4) 40.7 (35.9, 45.5) 2.6 (−1.7, 7.0) 29.8 (25.6, 33.9) 27.7 (23.1, 32.3) 34.8 (29.9, 39.6) 6.8 (2.9, 10.8)

Q2−Q5 38.9 (35.8, 42.0) 38.5 (35.1, 41.9) 40.5 (36.7, 44.2) 2.0 (−1.5, 5.4) 30.3 (27.1, 33.6) 29.1 (25.4, 32.7) 33.3 (29.6, 36.9) 4.2 (1.1, 7.3)

Aldi n/a n/a n/a n/a 31.6 (28.6, 34.7) 32.9 (29.3, 36.5) 31.2 (27.3, 35.1) −0.6 (−3.5, 2.3)
Q1 n/a n/a n/a n/a 28.5 (23.6, 33.5) 27.8 (22.4, 33.3) 29.1 (22.6, 35.7) 1.3 (−3.3, 6.0)

Q2−Q5 n/a n/a n/a n/a 33.6 (29.7, 37.6) 36.8 (32.0, 41.7) 32.3 (27.5, 37.2) −1.8 (−5.5, 1.9)

Independents 30.4 (27.7, 33.2) 31.2 (28.2, 34.2) 33.2 (29.4, 36.9) 0.3 (−2.8, 3.3) 29.0 (26.1, 31.9) 30.8 (27.6, 34.1) 27.6 (23.8, 31.4) −2.9 (−5.7, −0.1)
Q1 33.1 (29.0, 37.3) 32.9 (28.4, 37.4) 33.4 (27.7, 39.2) 0 (−4.6, 4.5) 30.9 (26.6, 35.3) 32.8 (27.9, 37.6) 27.0 (21.8, 32.2) −3.2 (−7.3, 0.9)

Q2−Q5 28.2 (24.5, 31.9) 29.8 (25.7, 33.9) 32.9 (28.0, 38.0) 0.5 (−3.6, 4.6) 27.4 (23.5, 31.4) 29.3 (23.0, 35.5) 28.3 (22.8, 33.8) −2.6 (−6.4, 1.1)

Overall 36.7 (35.3, 38.2) 37.1 (35.5, 38.7) 38.0 (36.1, 39.8) 0.2 (−1.4, 1.8) 31.5 (30.1, 32.9) 31.5 (24.9, 33.6) 32.8 (31.2, 34.5) 1.3 (0, 2.6)
Q1 37.7 (35.4, 40.0) 37.3 (34.7, 39.8) 39.1 (36.2, 42.0) 1.2 (−1.3, 3.8) 31.0 (28.9, 33.2) 30.4 (28.0, 32.8) 32.6 (30.0, 35.2) 2.5 (0.4, 4.6)

Q2−Q5 36.1 (34.2, 38.0) 36.9 (34.8, 39.0) 37.3 (34.9, 39.6) −0.5 (−2.6, 1.7) 31.8 (30.0, 33.6) 32.2 (30.2, 34.2) 33.0 (30.9, 35.1) 0.5 (−1.2, 2.1)

Results of linear models that included supermarket group, SEP and interaction of supermarket group by SEP. 1 Aldi not included in the linear model for end-of-aisle displays due to there
being insufficient numbers of price promotions in those locations. n/a: not applicable, as Aldi did not have enough observations. Socio-economic position (SEP) based on quintiles of
Australian Bureau of Statistics Index of Relative Socio-economic Advantage and Disadvantage. Q1 = most disadvantaged. CI: confidence intervals.
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3.3.1. End of Aisles

At end of aisles, the overall mean magnitude of discount for foods was 36.7% (Table 4). The mean
magnitude of discount for both unhealthy and healthy products located at end of aisles was significantly
higher in Woolworths (unhealthy: 40.3%; healthy: 38.4%) and Coles (unhealthy: 38.3%; healthy: 40.6%)
compared to Independents (unhealthy: 31.2%; healthy: 33.2%, both comparisons p < 0.001). There
was no significant interactions between supermarket group and SEP in the magnitude of discount at
end-of-aisle displays. There were no significant differences overall, by supermarket group or by SEP in
the mean difference between the magnitude of discount for healthy and unhealthy products.

3.3.2. Island Bins

The overall mean magnitude of discount was 31.5% at island bins (Table 4). The mean magnitude
of discount was significantly higher in Woolworths compared to Independents overall (34.7% vs. 29.0%,
p = 0.045) and for healthy products (35.8% vs. 27.6%, p = 0.005) but was not different for unhealthy
products (Woolworths: 34.0%; Independents: 30.8%).

Within supermarket groups, Coles discounts were on average 5.2% greater for healthy products
(compared to unhealthy), whilst Independents had a 2.9% greater discount on unhealthy products
(compared to healthy). There was no significant interactions between supermarket group and SEP in
the magnitude of discount at island-bin displays or differences between SEP levels overall or within
supermarket groups.

4. Discussion

This study assessed price promotions at prominent in-store locations in supermarkets in Victoria,
Australia. Among the supermarket groups studied, Aldi consistently had the least display space
dedicated to price promotions. At each of the promotional locations measured, the proportion of display
space dedicated to foods with price promotions was greatest in Woolworths and Coles compared to
Independents. Of the display space occupied by foods with price promotions, Woolworths, Coles and
Independents all had a greater proportion of space devoted to unhealthy (compared to healthy) foods.
Across these three supermarket groups, of the display space dedicated to price promotions, 88% at
checkouts, and 66% at end of aisles was for unhealthy foods. The magnitude of discount applied to
price promotions in-store was similar for unhealthy and healthy foods, with some variation seen by
supermarket group. At most of the in-store locations, measures were similar across stores located in the
most disadvantaged areas and stores in other areas. However, some important differences by area-level
SEP were observed. The findings from this study suggest that, overall, there is greater exposure to
unhealthy price promotions compared to healthy price promotions at prominent locations in store;
however, a person’s exposure to price promotions can vary depending on the area and supermarket
group at which they shop.

The finding that price promotions are applied more frequently to unhealthy compared to healthy
products is similar to findings from previous studies [20–27]. For example, a recent study of food
prices in the online store of Australia’s largest supermarket group found that unhealthy food was
price promoted almost twice as often as healthy food [23]. The unique contribution of this study is
a demonstration that this bias towards unhealthy products is even more pronounced for foods in
prominent locations in store, particularly at checkouts where 88% (across Woolworths, Coles, and
Independents) of price promotion display space was for unhealthy products. As the vast majority of
Woolworths and Coles supermarket sales are in store (rather than online) [34,35], and the placement
of products can enhance the effect of price promotions [19], the promotion of unhealthy foods at
prominent locations observed in this study is likely to have a substantial impact on Australians
purchasing decisions and population diets.

In this study of products in prominent locations only, there was little difference in the magnitude
of discount between healthy and unhealthy products. This is similar to the findings from another
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in-store audit conducted in the Republic of Ireland that found no differences in the magnitude of
discount by food categories [26]. However, it is inconsistent with a previous study of online data
from Australian supermarkets that found the mean weekly magnitude of discount over the year was
greater for unhealthy compared to healthy foods (25.9% vs. 15.4%) [23]. The differences in the results
of the current study to those of the earlier Australian study of online data likely reflect differences
in the magnitude of discounts offered on products placed at prominent in-store locations compared
to elsewhere in store (and online), rather than changes in supermarket practices over time. In this
study, usual price points were not collected. There is a growing body of research from Australia that
suggests healthy diets are cheaper than unhealthy diets [36–38]. However, these studies do not take
into account price promotions.

In this study, few differences by area-level SEP were observed. This is partially consistent with
two previous studies conducted in New Zealand (2007) [20] and the US (2010-2012) [21] that assessed
in-store price promotions and found no differences by SEP. While it would appear as though, for the
most part, the major Australian supermarket groups apply their price promotion strategies in similar
ways across stores located in different SEP areas, it is nevertheless important to reflect on potential
differences in the impact of price promotions on different SEP groups. It is well established that the
perceived price and affordability of food is an important determinant of food choices, particularly
for those in lower SEP populations [14,39,40]. Therefore, pricing strategies that are biased towards
unhealthy products are likely to disproportionality affect lower SEP populations, although this needs
further investigation

To our knowledge, this is the first study to assess the overall healthiness of food and beverage price
promotions at key in-store areas and explore the differences by area-level socio-economic disadvantage.
It is also the first in-store audit of food and beverage price promotions conducted in Australia. Other
strengths of this study include the large sample of 104 stores and that stores were randomly selected.

Limitations should be considered when interpreting the results of this study. Firstly, due to
the limited study duration (13 weeks) seasonal variation in price promotions could not be assessed.
However, data from a recent online assessment of supermarket price promotions in Australia found
that there was little seasonal variation when looking at price promotions in the store [23].

Secondly, this study also has limited generalisability as, due to resource constraints, only major
cities in Victoria were sampled. In the testing phase of this study, a small sample of stores (n = 12) in
Brisbane, Australia were audited. The findings from Brisbane stores were similar to those reported
in this study, suggesting that the way that supermarkets use price promotions at prominent display
sites may be comparable in other cities in Australia, although this needs further examination. Rural
areas have disproportionately poorer health compared to urban areas [41] and, therefore, rural food
environments are an important area of future study.

Furthermore, this study considers only one aspect of the food environment. However, the
healthiness of price promotions in this study and differences by supermarket group is reflective of
the other marketing strategies (shelf-space devoted to healthy vs unhealthy foods and proportion of
prominent displays free from unhealthy foods) that this research team audited as part of a separate
report [30]. Likewise, there are other factors that can influence consumer purchasing behaviour (e.g.,
nutritional knowledge) that have not been explored in this study. Dietary behaviour is influenced by a
broad array of factors ranging from an individual’s knowledge and attitudes to structural aspects of
the environment [42].The findings from this study have important implications for public health and
policy. With Woolworths, Coles, and Metcash (IGA) combined representing 75% of the grocery market
share in Australia [7], the high percentage of unhealthy food on price promotions at prominent displays
likely reflects the lived experience for the majority of Australians when shopping in supermarkets.
Research has found that, independently, price promotions and placement strategies can increase
food and beverage purchases and consumption [15,43,44], and combined, placement strategies can
exacerbate the promotional effect of price promotions [19]. It is therefore reasonable to assume that an
environment that favours price promotions on unhealthy foods and beverages, especially when located
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in promotional areas, will result in increased sales of unhealthy products. Accordingly, reducing the
promotion of unhealthy foods and beverages through price promotions in supermarkets may help to
improve population diets, and could contribute to reducing the socio-economic gradient in health,
although further research is needed in this area.

A comprehensive meta-analysis of nudge based interventions in food retail settings supports
the idea that in-store strategies can result in healthier choices [45]. The meta-analysis found that
convenience nudges (i.e., nudges that make it physically easier to select healthier options) were
effective at improving the healthiness of food and beverage choices. Additionally, a recent randomised
controlled trial conducted in remote Australian stores implemented an intervention (The Healthy
Stores 2020 strategy) to restrict the marketing of unhealthy food and beverages [46]. The intervention
combined seven strategies including the restriction of price promotions and removal of unhealthy
products from key promotional locations. The Healthy Stores 2020 strategy resulted in a significant
reduction in sales of free sugar [46]. Furthermore, a modelling study estimated that a policy restricting
temporary price promotions on sugar sweetened beverages in Australian food retail settings was
likely to reduce mean population per capita daily sugar intake and mean population body weight [47].
Future empirical research should assess the effect of food and beverage price promotion interventions
on consumer behaviour and health outcomes.

Whilst retailers and manufacturers may benefit from the short-term increase in sales gained
from offering price promotions [12,13], there is also the risk that retailers and manufacturers can
become trapped in a ‘price promotion spiral’ [13]. Repeated exposure to price promotions can increase
customers’ price sensitivity. In turn, highly price sensitive customers result in retailers needing to
offer even more frequent and/or greater magnitude of discount [13]. This situation has been evident in
Australia with the two leading supermarkets (Coles and Woolworths), labelled as being in a “price
war”, continuously offering a high number of price promotions [18]. Australians were also found to be
the most price sensitive grocery shoppers compared to customers from 35 other countries [48]. Further
research is needed in order to understand how any action to reduce unhealthy food and beverage price
promotions would impact dietary choices and be perceived by the public and other key stakeholders.

Due to competitive pressures, voluntary changes in current discounting cycles are perhaps unlikely.
Accordingly, government regulation may play an important role in creating standards for food retail
marketing practices. Policies addressing the relative price and affordability of healthy foods have
been recognised as a key strategy to improve diet [49–53]. Recently, the UK Government released a
new obesity strategy which included restrictions on volume-based price promotions on unhealthy
foods [54], making them the first country to implement a policy on restricting food and beverage price
promotions as a strategy to improve population health.

5. Conclusions

This study assessed food and beverage price promotions at prominent in-store locations in
supermarkets in Victoria, Australia. This study demonstrated that the proportion of price promotion
display space was greater for unhealthy food and beverages than healthier products at end-of-aisle
and checkout displays; however, exposure to price promotions at prominent areas can vary depending
on area-level SEP and supermarket group. Marketing (through price promotions and placement
strategies) that is biased towards unhealthy foods and beverages is likely to encourage the purchase of
unhealthy foods, highlighting the need for action by both supermarket retailers and policy-makers to
restrict both the placement and price promotion of unhealthy products in food retail settings.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/23/9026/s1.
File S1: Monitoring Availability, Placement and Promotion—Supermarkets (MAPP-S) Audit Tool (developed for
this study).

Author Contributions: Conceptualization, L.G.-D., S.S. and L.O., E.R., A.J.C., K.B. and G.S.; data curation, L.G.-D.
and S.S.; formal analysis, L.G.-D. and L.O.; investigation, L.G.-D. and S.S.; methodology, L.G.-D., S.S., E.R., A.J.C.
and G.S.; supervision, A.J.C. and G.S.; validation, J.M.; writing—original draft, L.G.-D.; writing—review and

http://www.mdpi.com/1660-4601/17/23/9026/s1


Int. J. Environ. Res. Public Health 2020, 17, 9026 15 of 17

editing, S.S., L.O., E.R., A.J.C., J.M., K.B. and G.S. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was supported by the National Health and Medical Research Council (NHMRC) Centre
for Research Excellence in Reducing Salt Intake Using Food Policy Interventions, grant number APP1117300 to
L.G.D.; the National Heart Foundation of Australia, grant numbers 102035 to G.S., 102047 to K.B. and 102611 to
A.J.C.; and the NHMRC Centre of Research Excellence in Food Retail Environments for Health (RE-FRESH), grant
number APP1152968 to G.S., L.O. and A.J.C. None of the funding bodies were involved in the design of the study,
collection, analysis, interpretation of data or in writing the manuscript.

Conflicts of Interest: G.S., A.J.C. and L.O. are academic partners on a healthy supermarket intervention trial that
includes Australian local government and supermarket retail (IGA) collaborators. G.S. led a study to benchmark
the policies and commitments of food companies related to obesity prevention and nutrition. L.G.-D., S.S., E.R.,
J.M. and K.B. have no conflicts of interest to declare.

References

1. Stanaway, J.D.; Afshin, A.; Gakidou, E.; Lim, S.S.; Abate, D.; Abate, K.H.; Abbafati, C.; Abbasi, N.;
Abbastabar, H.; Abd-Allah, F.; et al. Global, regional, and national comparative risk assessment of 84
behavioural, environmental and occupational, and metabolic risks or clusters of risks for 195 countries and
territories, 1990–2017: A systematic analysis for the Global Burden of Disease Study 2017. Lancet 2018, 392,
1923–1994. [CrossRef]

2. Backholer, K.; Spencer, E.; Gearon, E.; Magliano, D.J.; McNaughton, S.A.; Shaw, J.E.; Peeters, A. The
association between socio-economic position and diet quality in Australian adults. Public Health Nutr. 2016,
19, 477–485. [CrossRef] [PubMed]

3. Stringhini, S.; Carmeli, C.; Jokela, M.; Avendaño, M.; Muennig, P.; Guida, F.; Ricceri, F.; d’Errico, A.; Barros, H.;
Bochud, M.; et al. Socioeconomic status and the 25× 25 risk factors as determinants of premature mortality: A
multicohort study and meta-analysis of 1·7 million men and women. Lancet 2017, 389, 1229–1237. [CrossRef]

4. Devaux, M.; Sassi, F. Social inequalities in obesity and overweight in 11 OECD countries. Eur. J. Public Health
2013, 23, 464–469. [CrossRef]

5. Marmot, M.; Atkinson, T.; Bell, J.; Black, C.; Broadfoot, P.; Cumberlege, J.; Diamond, I.; Gilmore, I.; Ham, C.;
Meacher, M.; et al. The Marmot review: Fair society, healthy lives. In Strategic Review of Health Inequalities in
England Post-2010; IHE: London, UK, 2010.

6. Swinburn, B.A.; Sacks, G.; Hall, K.D.; McPherson, K.; Finegood, D.T.; Moodie, M.L.; Gortmaker, S.L. The
global obesity pandemic: Shaped by global drivers and local environments. Lancet 2011, 378, 804–814.
[CrossRef]

7. IBISWorld. Industry Insider. Available online: https://www.ibisworld.com/industry-insider/press-releases/
checkout-update-q1-2018-ibisworld-reveals-the-state-of-play-in-the-supermarkets-and-grocery-stores-
industry/ (accessed on 23 May 2019).

8. Dawson, J. Retailer activity in shaping food choice. Food Qual. Prefer. 2013, 28, 339–347. [CrossRef]
9. Nakamura, R.; Pechey, R.; Suhrcke, M.; Jebb, S.A.; Marteau, T.M. Sales impact of displaying alcoholic and

non-alcoholic beverages in end-of-aisle locations: An observational study. Soc. Sci. Med. 2014, 108, 68–73.
[CrossRef]

10. Muruganantham, G.; Bhakat, R.S. A review of impulse buying behavior. Int. J. Mark. Stud. 2013, 5, 149.
11. Chandon, P.; Wansink, B. Is food marketing making us fat? A multi-disciplinary review. Found. Trends Mark.

2011, 5, 113–196. [CrossRef]
12. Blattberg, R.C.; Briesch, R.A. Sales promotion. In Oxford Handbook of Pricing Management; Oxford University

Press: Oxford, UK, 2010.
13. Neslin, S.A.; Van Heerde, H. Promotion dynamics. Found. Trends Mark. 2009, 3, 177–268. [CrossRef]
14. Mackenbach, J.D.; Nelissen, K.G.; Dijkstra, S.C.; Poelman, M.P.; Daams, J.G.; Leijssen, J.B.; Nicolaou, M.

A systematic review on socioeconomic differences in the association between the food environment and
dietary behaviors. Nutrients 2019, 11, 2215. [CrossRef] [PubMed]

15. Chandon, P.; Wansink, B. When are stockpiled products consumed faster? A convenience-salience framework
of postpurchase consumption incidence and quantity. J. Mark. Res. 2002, 39, 321–335. [CrossRef]

16. Spencer, S. Price Determination in the Australian Food Industry, A Report; Australian Government Department
of Agriculture, Fisheries and Forestry: Canberra, Australia, 2004.

http://dx.doi.org/10.1016/S0140-6736(18)32225-6
http://dx.doi.org/10.1017/S1368980015001470
http://www.ncbi.nlm.nih.gov/pubmed/25989940
http://dx.doi.org/10.1016/S0140-6736(16)32380-7
http://dx.doi.org/10.1093/eurpub/ckr058
http://dx.doi.org/10.1016/S0140-6736(11)60813-1
https://www.ibisworld.com/industry-insider/press-releases/checkout-update-q1-2018-ibisworld-reveals-the-state-of-play-in-the-supermarkets-and-grocery-stores-industry/
https://www.ibisworld.com/industry-insider/press-releases/checkout-update-q1-2018-ibisworld-reveals-the-state-of-play-in-the-supermarkets-and-grocery-stores-industry/
https://www.ibisworld.com/industry-insider/press-releases/checkout-update-q1-2018-ibisworld-reveals-the-state-of-play-in-the-supermarkets-and-grocery-stores-industry/
http://dx.doi.org/10.1016/j.foodqual.2012.09.012
http://dx.doi.org/10.1016/j.socscimed.2014.02.032
http://dx.doi.org/10.1561/1700000016
http://dx.doi.org/10.1561/1700000010
http://dx.doi.org/10.3390/nu11092215
http://www.ncbi.nlm.nih.gov/pubmed/31540267
http://dx.doi.org/10.1509/jmkr.39.3.321.19111


Int. J. Environ. Res. Public Health 2020, 17, 9026 16 of 17

17. Caristo, F. Experience, Not Price, Influences Store Choice. Available online: https://www.nielsen.com/au/en/

insights/article/2019/experience-not-price-influences-store-choice/ (accessed on 3 September 2019).
18. Crothers, L. Australia: Retail Food Sector Report 2017; USDA Foreign Agricultural Service: Washington, DC,

USA, 2017.
19. Ailawadi, K.L.; Beauchamp, J.P.; Donthu, N.; Gauri, D.K.; Shankar, V. Communication and promotion

decisions in retailing: A review and directions for future research. J. Retail. 2009, 85, 42–55. [CrossRef]
20. Pollock, S.; Signal, L.; Watts, C. Supermarket discounts: Are they promoting healthy non-alcoholic beverages?

Nutr. Diet. 2009, 66, 101–107. [CrossRef]
21. Powell, L.M.; Kumanyika, S.K.; Isgor, Z.; Rimkus, L.; Zenk, S.N.; Chaloupka, F.J. Price promotions for food

and beverage products in a nationwide sample of food stores. Prev. Med. 2016, 86, 106–113. [CrossRef]
[PubMed]

22. Zorbas, C.; Gilham, B.; Boelsen-Robinson, T.; Blake, M.R.; Peeters, A.; Cameron, A.J.; Wu, J.H.; Backholer, K.
The frequency and magnitude of price-promoted beverages available for sale in Australian supermarkets.
Aust. N. Z. J. Public Health 2019, 43, 346–351. [CrossRef]

23. Riesenberg, D.; Backholer, K.; Zorbas, C.; Sacks, G.; Paix, A.; Marshall, J.; Blake, M.R.; Bennett, R.; Peeters, A.;
Cameron, A.J. Price Promotions by Food Category and Product Healthiness in an Australian Supermarket
Chain, 2017–2018. Am. J. Public Health 2019, 109, 1434–1439. [CrossRef] [PubMed]

24. Ravensbergen, E.A.; Waterlander, W.E.; Kroeze, W.; Steenhuis, I.H. Healthy or unhealthy on sale? A
cross-sectional study on the proportion of healthy and unhealthy foods promoted through flyer advertising
by supermarkets in The Netherlands. BMC Public Health 2015, 15, 470. [CrossRef]

25. Exum, B.; Thompson, S.H.; Thompson, L. A pilot study of grocery store sales: Do low prices = high nutritional
quality? Nutr. Food Sci. 2014, 44, 64. [CrossRef]

26. SafeFood. What’s on Offer? The Types of Food and Drink on Price Promotion in Retail Outlets in the Republic of
Ireland; Ulster University: Northern Ireland, UK, 2019.

27. Kent, M.P.; Rudnicki, E.; Usher, C. Less healthy breakfast cereals are promoted more frequently in large
supermarket chains in Canada. BMC Public Health 2017, 17, 877.

28. Australian Bureau of Statistics. Australian Statistical Geography Standard (ASGS): Volume
1—Main Structure and Greater Capital City Statistical Areas. Available online: https:
//www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001~July%202016~Main%
20Features~Statistical%20Area%20Level%202%20(SA2)~10014 (accessed on 23 May 2019).

29. Australian Bureau of Statistics. Technical Paper: Socio-Economic Indexes for Areas (SEIFA); Australian Bureau of
Statistics: Canberra, Australia, 2016.

30. Schultz, S.; Cameron, A.; Grigsby-Duffy, L.; Robinson, E.; Marshall, J.; Orellana, L.; Sacks, G. Availability and
placement of healthy and discretionary food in Australian supermarkets by chain and level of socioeconomic
disadvantage. Public Health Nutr. 2020, 14, 1–12. [CrossRef] [PubMed]

31. Vandevijvere, S.; Mackenzie, T.; Mhurchu, C.N. Indicators of the relative availability of healthy versus
unhealthy foods in supermarkets: A validation study. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 53. [CrossRef]
[PubMed]

32. National Health and Medical Research Council. Australian Dietary Guidelines; National Health and Medical
Research Council: Canberra, Australia, 2013.

33. Australian Bureau of Statistics. Australian Health Survey: Users’ Guide, 2011–2013. Available online: http://
www.abs.gov.au/ausstats/abs@.nsf/Lookup/4363.0.55.001Chapter65062011-13 (accessed on 1 November 2019).

34. Wesfarmers. 2019 First Quarter Retail Sales Results; Wesfarmers Limited: Perth, Australia, 2019.
35. Power Retail. Woolworths Growth Hits Two-Year Low. 2018. Available online: https://powerretail.com.au/

news/woolworths-growth-slows/ (accessed on 1 January 2020).
36. Lee, A.J.; Kane, S.; Ramsey, R.; Good, E.; Dick, M. Testing the price and affordability of healthy and current

(unhealthy) diets and the potential impacts of policy change in Australia. BMC Public Health 2016, 16, 315.
[CrossRef] [PubMed]

37. Love, P.; Whelan, J.; Bell, C.; Grainger, F.; Russell, C.; Lewis, M.; Lee, A. Healthy Diets in Rural
Victoria—Cheaper than Unhealthy Alternatives, yet Unaffordable. Int. J. Environ. Res. Public Health
2018, 15, 2469. [CrossRef] [PubMed]

https://www.nielsen.com/au/en/insights/article/2019/experience-not-price-influences-store-choice/
https://www.nielsen.com/au/en/insights/article/2019/experience-not-price-influences-store-choice/
http://dx.doi.org/10.1016/j.jretai.2008.11.002
http://dx.doi.org/10.1111/j.1747-0080.2009.01336.x
http://dx.doi.org/10.1016/j.ypmed.2016.01.011
http://www.ncbi.nlm.nih.gov/pubmed/26827618
http://dx.doi.org/10.1111/1753-6405.12899
http://dx.doi.org/10.2105/AJPH.2019.305229
http://www.ncbi.nlm.nih.gov/pubmed/31415196
http://dx.doi.org/10.1186/s12889-015-1748-8
http://dx.doi.org/10.1108/NFS-02-2013-0021
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001~July%202016~Main%20Features~Statistical%20Area%20Level%202%20(SA2)~10014
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001~July%202016~Main%20Features~Statistical%20Area%20Level%202%20(SA2)~10014
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1270.0.55.001~July%202016~Main%20Features~Statistical%20Area%20Level%202%20(SA2)~10014
http://dx.doi.org/10.1017/S1368980020002505
http://www.ncbi.nlm.nih.gov/pubmed/32792022
http://dx.doi.org/10.1186/s12966-017-0512-0
http://www.ncbi.nlm.nih.gov/pubmed/28441947
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4363.0.55.001Chapter65062011-13
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4363.0.55.001Chapter65062011-13
https://powerretail.com.au/news/woolworths-growth-slows/
https://powerretail.com.au/news/woolworths-growth-slows/
http://dx.doi.org/10.1186/s12889-016-2996-y
http://www.ncbi.nlm.nih.gov/pubmed/27067642
http://dx.doi.org/10.3390/ijerph15112469
http://www.ncbi.nlm.nih.gov/pubmed/30400654


Int. J. Environ. Res. Public Health 2020, 17, 9026 17 of 17

38. Zorbas, C.; Lee, A.; Peeters, A.; Lewis, M.; Landrigan, T.; Backholer, K. Streamlined data-gathering techniques
to estimate the price and affordability of healthy and unhealthy diets under different pricing scenarios.
Public Health Nutr. 2020, 14, 1–11. [CrossRef]

39. Zorbas, C.; Palermo, C.; Chung, A.; Iguacel, I.; Peeters, A.; Bennett, R.; Backholer, K. Factors perceived to
influence healthy eating: A systematic review and meta-ethnographic synthesis of the literature. Nutr. Rev.
2018, 76, 861–874. [CrossRef]

40. Darmon, N.; Drewnowski, A. Contribution of food prices and diet cost to socioeconomic disparities in diet
quality and health: A systematic review and analysis. Nutr. Rev. 2015, 73, 643–660. [CrossRef]

41. Australian Institute of Health and Welfare. Rural & Remote Health. Available online: https://www.aihw.gov.
au/reports/rural-remote-australians/rural-remote-health (accessed on 1 May 2020).

42. Peeters, A. Obesity and the future of food policies that promote healthy diets. Nat. Rev. Endocrinol. 2018, 14,
430–437. [CrossRef]

43. Bennett, R.; Zorbas, C.; Huse, O.; Peeters, A.; Cameron, A.J.; Sacks, G.; Backholer, K. Prevalence of healthy
and unhealthy food and beverage price promotions and their potential influence on shopper purchasing
behaviour: A systematic review of the literature. Obes. Rev. 2020, 21, e12948. [CrossRef]

44. Shaw, S.C.; Ntani, G.; Baird, J.; Vogel, C.A. A systematic review of the influences of food store product
placement on dietary-related outcomes. Nutr. Rev. 2020. [CrossRef]

45. Cadario, R.; Chandon, P. Which Healthy Eating Nudges Work Best? A Meta-Analysis of Field Experiments.
Mark. Sci. 2020, 39, 465–486. [CrossRef]

46. Brimblecombe, J.; McMahon, E.; Ferguson, M.; De Silva, K.; Peeters, A.; Miles, E.; Wycherley, T.; Minaker, L.;
Greenacre, L.; Gunther, A. Effect of restricted retail merchandising of discretionary food and beverages on
population diet: A pragmatic randomised controlled trial. Lancet Planet. Health 2020, 4, e463–e473. [CrossRef]

47. Ananthapavan, J.; Sacks, G.; Brown, V.; Moodie, M.; Nguyen, P.; Barendregt, J.; Veerman, L.;
Mantilla Herrera, A.M.; Lal, A.; Peeters, A.; et al. Restrictions on price promotions of sugar-sweetened
beverages. In ACE-Obesity Policy 2018: Assessing Cost-Effectiveness of Obesity Prevention Policies in Australia;
Deakin University: Melbourne, Australia, 2018.

48. Zeviani, R. Pricing for Profit: How to Improve Margins in a Highly Price-Sensitive Market. Available
online: https://www.nielsen.com/au/en/insights/article/2018/pricing-for-profit-how-to-improve-margins-
in-a-highly-price-sensitive-market/ (accessed on 1 September 2019).

49. World Cancer Research Fund International. Nourishing Framework. Available online: https://www.
wcrf.org/int/policy/nourishing/our-policy-framework-promote-healthy-diets-reduce-obesity (accessed on
8 August 2019).

50. Informas. Benchmarking Food Environments. Available online: https://www.informas.org/about-informas/
(accessed on 8 August 2019).

51. World Health Organization. Taking Action on Childhood Obesity Report; World Obesity Federation & World
Health Organization: Geneva, Switzerland, 2018.

52. World Health Organization. Global Action Plan for the Prevention and Control of Noncommunicable Diseases
2013–2020; World Health Organization: Geneva, Switzerland, 2013.

53. World Health Organization. Using Price Policies to Promote Healthier Diets; World Health Organization:
Copenhagen, Denmark, 2015.

54. UK Department of Health & Social Care. Tackling Obesity: Empowering Adults and Children to Live Healthier
Lives; Policy paper; Gov.uk: London, UK, 2020.

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1017/S1368980020001718
http://dx.doi.org/10.1093/nutrit/nuy043
http://dx.doi.org/10.1093/nutrit/nuv027
https://www.aihw.gov.au/reports/rural-remote-australians/rural-remote-health
https://www.aihw.gov.au/reports/rural-remote-australians/rural-remote-health
http://dx.doi.org/10.1038/s41574-018-0026-0
http://dx.doi.org/10.1111/obr.12948
http://dx.doi.org/10.1093/nutrit/nuaa024
http://dx.doi.org/10.1287/mksc.2018.1128
http://dx.doi.org/10.1016/S2542-5196(20)30202-3
https://www.nielsen.com/au/en/insights/article/2018/pricing-for-profit-how-to-improve-margins-in-a-highly-price-sensitive-market/
https://www.nielsen.com/au/en/insights/article/2018/pricing-for-profit-how-to-improve-margins-in-a-highly-price-sensitive-market/
https://www.wcrf.org/int/policy/nourishing/our-policy-framework-promote-healthy-diets-reduce-obesity
https://www.wcrf.org/int/policy/nourishing/our-policy-framework-promote-healthy-diets-reduce-obesity
https://www.informas.org/about-informas/
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Sampling 
	Audit Tool 
	Data Collection 
	Data Management 
	Data Analysis 
	Ethical Approval 

	Results 
	Proportion of Food Display Space with Products on Price Promotion in Prominent Locations 
	End of Aisles 
	Island Bins 
	Checkouts 

	Proportion of Price-Promoted Food and Beverage Display Space Dedicated to Unhealthy Products in Prominent Locations 
	End of Aisles 
	Island Bins 
	Checkouts 

	Magnitude of Discount 
	End of Aisles 
	Island Bins 


	Discussion 
	Conclusions 
	References

