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ABSTRACT

Objective: The objective of this study is to examine food and beverage advertising and stores around New Zealand (NZ) primary
schools.

Methods: Food and beverage advertising and stores within 800m of 18 primary schools in NZ were collected in August 2023.
Food and beverage advertising and store characteristics were compared across low (1-3), medium (4-7) and high (8-10) decile
schools, reflecting socioeconomic status.

Results: ‘Non-core’ food and beverage advertisements (n =426, 89%) outnumbered ‘core’ (n = 53, 11%) with sugar-sweetened bev-
erages (n=192, 40.1%) the most common category, and Coca-Cola the most common brand (n =158, 33%, p=0.033). Food stores
were the most common location for food and beverage advertisements (97.1%, p <0.001). More food and beverage advertisements
surrounded low (n =406, 43%) and medium (n =208, 43.4%) decile schools, with low-decile schools having more nearby adver-
tisements (0-400m) (n=111, 57.5%). The most common food and beverage stores near schools were local fast-food (44.7%) and
convenience stores (24.2%). Store type varied by school decile, with more convenience stores (51.9%) and fast-food chains (81.3%)
near low-decile schools.

Conclusions: ‘Non-core’ food and beverage advertising, local fast-food, fast-food chains and convenience stores were prevalent
surrounding primary schools, particularly low and medium-decile schools.

So What? These findings highlight high levels of exposure to unhealthy food and beverage advertising and food stores, espe-
cially surrounding schools within low and medium socioeconomic areas.

1 | Introduction and Objective

Childhood obesity is a prevalent global health concern [1]. In
NZ, the impact is profound, affecting 1 in 10 children [2]. The
World Health Organization (WHO) has outlined a comprehen-
sive action plan featuring six objectives to address this issue, one
of which emphasises the creation of health-promoting environ-
ments as a means to mitigate modifiable risk factors associated
with obesity [3].

Food environments are a complex interplay of physical, eco-
nomic, policy and sociocultural factors that influence indi-
viduals' dietary patterns and health [4]. Specifically, food
environment refers to both the foods and beverages advertised
(outdoors and on a stationary object) surrounding schools
and the food and beverage stores including convenience
stores, bakeries, fast-food chains, local fast-food, cafés and
supermarkets/produce stores surrounding schools. Exposure
to unhealthy food and beverage environments, including
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advertising [5-8] as well as stores that sell unhealthy products
[9], can have a detrimental impact on children's dietary pat-
terns and health.

The NZ food environment in which children live is unhealthy,
mainly constituting a high volume of both unhealthy food and
beverage advertisements and stores [10-20] and is accentuated
in lower socioeconomic neighbourhoods [10, 12, 13, 15, 18, 19].

New Zealand authorities have taken steps to promote healthier
environments through initiatives like Healthy Active Learning,
launched in 2020. This government-funded initiative, involv-
ing Sport NZ, Health NZ/Ministry of Health and Ministry of
Education, aims to improve children's health by enhancing
food, drink and physical activity environments in schools
[21]. As outlined in the Healthy Food and Drink Guidance
for Schools, school menus are analysed using a ‘traffic light’
system: ‘green’ for most nutritious, ‘amber’ for moderately nu-
tritious and ‘red’ for least nutritious items [22]. Schools can
also adopt policies to increase ‘green’ foods and restrict ‘red’
options, such as the Healthy Food and Drink Policy as well as
a Water and Milk only Policy. However, evidence suggests that
interventions solely within schools may be insufficient; the
broader food environment around schools also needs consider-
ation [23]. Nearly two-fifths of children (38.8%) aged 5-14 years
use active transport (like cycling and walking) to travel to and
from school [24], which means they have opportunities to be
exposed to advertising and promotion en route.

In NZ, the Children and Young People's Advertising Code
established in 2017 aims to regulate advertisements for oc-
casional food and beverage products targeting children, es-
pecially in areas where children gather, such as schools [25].
However, the code's vagueness and inadequate regulation
have prevented its effectiveness [26]. In 2024, a new code
was introduced to enhance the protection of children from
targeted advertising. Despite this update, the new code, like
its predecessor, continues to face challenges due to inade-
quate regulation and enforcement. To address some of these
concerns, the Out of Home Media Association Aotearoa
(OOHMAA) introduced a Placement Policy in 2020, aimed at
limiting children’s exposure to advertisements for occasional
food and beverage products [27]. Whilst OOHMAA's initia-
tive reflects a proactive approach by the industry, it remains
a self-regulatory measure, raising similar concerns about its
effectiveness without legal enforcement. The WHO has rec-
ommended that countries implement mandatory policies to
protect children from unhealthy food and beverage advertis-
ing ([28]) and several countries worldwide, including South
Korea, the United Kingdom, Ireland, the United States and the
Philippines, have enacted zoning measures to regulate such
advertisements near schools. However, NZ has yet to adopt
these stricter measures.

Currently, NZ research that has examined the food environment,
encompassing advertisements surrounding primary schools,
has focused on specific regions, such as Auckland [10, 14, 15]
or Wellington [16, 17, 20]. Studies have examined advertise-
ments in one location, such as at bus stops [15] or convenience
stores [10] and in one case outdoor advertisements surrounding

primary schools in NZ [18]. Similarly, only a few studies have
investigated the type and number of food stores surrounding
primary schools in NZ [11-13, 16, 19, 20], of which, only two
examined stores across NZ schools [19, 29].

One NZ study found the concentration of food and beverage
advertisements and outlets significantly affected efforts to im-
prove the school food environment [20]. The present study aims
to investigate the external food environment (food and beverage
advertisements) and presence of food stores surrounding a con-
venience sample of primary schools across NZ. We will also ex-
plore whether there is any relationship between the healthiness
of school food menus (‘green,’ ‘amber’ and ‘red’ menu items) and
food advertisements and whether the number of food advertise-
ments around schools has any relationship to the presence of
school food policies.

2 | Methodology
2.1 | Study Design

This was an observational cross-sectional study involving
18 primary schools across NZ. Utilising Google Street View,
a distance of 800m surrounding each school was travelled
from the main entrance of each school, gathering data on sur-
rounding stores and food and beverage advertisements. Ethics
approval was provided by Massey University (Low-Risk ap-
proval 4000027336).

2.2 | School Selection

All primary schools (contributing [Years 1-6], full primary
[Years 1-8] and intermediate [Years 7-8]) involved in the
Healthy Active Learning initiative were invited to complete
the food policy and practices questionnaires and provide
sample menus. Data were collected from 18 primary schools
where food menu and policy data acquired from the Healthy
Active Learning initiative overlapped. The characteristics of
each school, compared to all NZ primary schools [30], are
shown in Table 1.

In NZ, until 2023, schools used the decile score system to assess
the socioeconomic context of the student population. This score
influenced funding allocation and resource distribution to ad-
dress educational disparities; decile 1 schools had the highest
proportion whilst decile 10 schools had the lowest proportion of
students from low socioeconomic communities [31].

Deciles were grouped into three categories: low (1-3), medium
(4-7) and high (8-10), aligning with similar studies in NZ
[10, 14, 15].

2.3 | Google Street View
Google Street View's omnidirectional imagery was utilised for

data collection, chosen for its ethical attributes [32] and effi-
ciency in gathering information on outdoor food environments
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TABLE1 | School characteristics.

All NZ primary

Characteristic Sample, n (%) schools, n (%)
Total 18 (100) 1825 (100)
Type of school

Contributing 12 (66.6) 768 (42.1)

(years 1-6;

typically ages

5-11)

Full primary 6(33.3) 1057 (57.9)

(years 1-8;

typically ages

5-13)
Region

Northland 2(11.1) 105 (5.8)

Auckland 9 (50.0) 369 (20.2)

Bay of plenty 3(16.7) 112 (6.1)

Wellington 2(11.1) 175 (9.6)

Otago/Southland 2(11.1) 178 (9.8)
Urban/rural

Urban 13 (72.2) 1222 (67.0)

Rural 5(27.8) 603 (33.0)
Decile

Low (1-3) 4(22.2) —

Medium (4-7) 7(38.9) —

High (8-10) 7(38.9) —

[14, 15]. The most recent images uploaded to GSV were used,
between August 2019 and May 2023.

2.4 | Data Collection — Advertisements

Eligibility for advertisements was determined by referenc-
ing an international collaboration of researchers and health
organisations called INFORMAS (International Network for
Food and Obesity/Non-communicable Diseases Research,
Monitoring, and Action Support) protocol [33] as well as a pro-
tocol developed to capture advertisements near schools [34].
Advertisements were eligible for data collection if they: (a) con-
tained a food or non-alcoholic beverage, (b) were within 800 m
walking distance from the school studied, (c) were branded,
and (d) were outdoors on a stationary object. Advertisements
that featured a food/non-alcoholic beverage brand without
referring specifically to the product were included. However,
advertisements that primarily served as store identification
were excluded.

Data collected for each eligible advertisement included: (a) dis-
tance from the school, (b) setting of the advertisement, (c) food

and beverage store category, (d) type of the advertisement, (e)
brand name, (f) food/beverage category (‘core’/’non-core’), (g)
food/beverage category (green, amber, red), (h) primary mar-
keting classification, (i) secondary marketing classifications and
(j) GSV date.

A walking distance of 800m from each school was investigated,
as this is considered a walkable distance for primary school-
aged children, equating to approximately 10 min [11, 14]. Using
the school entrance specified by Google Maps [34], each street
was travelled in both directions, up to 800m, to avoid missing
any advertisements [15]. To determine the distance of the ad-
vertisement from the school's main entrance, the walking dis-
tance function on Google Maps provided a distance between the
two points (Figure 1). The collected data, being categorical, was
grouped into 0-400m or 401-800m to assess the proximity of
advertisements to the school.

The outdoor food and beverage advertisement collection proto-
col developed by INFORMAS focused on monitoring food en-
vironments related to obesity and non-communicable diseases.
This protocol, used for data collection, includes details on each
advertisement's setting, type and brand [33]. A specific data
collection protocol designed for capturing advertisements near
schools [34] guided the categorisation of advertisements into
‘core’ and ‘non-core’ food and beverage categories and defined
their primary marketing classifications.

Food and beverage advertisements were categorised into ‘core’
and ‘non-core’ terminology using the WHO nutrient profiling
system ([28]), a model specifically created to limit the marketing
of foods to children. Additionally, these advertisements were
categorised according to the Healthy Food and Drink Guidance
traffic light system [22], enabling a comparison between the
proportions of ‘green’, ‘amber’ and ‘red’ advertisements near
schools and the corresponding proportions of ‘green’, ‘amber’
and ‘red’ food menu items available within the schools. In 2022,
the national leadership for the health component of Healthy
Active Learning transitioned to Health NZ's National Public
Health Service, and Health NZ is referenced throughout this
paper for consistency with current governance.

Primary marketing classifications specified the use of promo-
tional characters by their target audience as either ‘child only’
or ‘child and adult’. Secondary marketing classifications refer
to other specific niche-marketing techniques that may be seen,
including promotion/discount, contest, limited/special edition,
gift or collectable, loyalty programmes, supporting charities,
app marketing and exaggerated portion sizes. These secondary
marketing categories were adapted from established protocols
[33, 34]. More detailed methods can be found in Egli et al. [7]
and Mackay et al. [33].

Food and beverage store category was recorded for all ad-
vertisements within the property boundaries of a food store,
including on the footpath in front of the food store. The cate-
gories include convenience stores, bakeries, fast-food chains,
local fast-food, café, supermarkets/produce stores and others.
Convenience stores included dairies, superettes, mini-marts and
food marts. Bakeries were local or a chain (e.g., Baker's Delight).
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FIGURE1 | Example screenshot of to show ‘virtual’ walking distance from main entrance of school to a food store/advertising.

A fast-food chain was any food store within a chain, such as
KFC, McDonald's or Subway. Local fast-food included any food
store not part of a chain or franchise, including local restaurants
and food trucks. Supermarkets included all large stores such as
Pak'nSave and New World, fruit and vegetable stores, and other
produce stores.

2.5 | Data Collection - Stores

Food and beverage stores were eligible for data collection if they:
(@) were within 800m walking distance of the school selected
and (b) sold primarily food or non-alcoholic beverages. The fol-
lowing was collected for each food and beverage store: (a) dis-
tance from the school, (b) store category, and (c) Google Street
View date.

2.6 | Analysis of Healthy Active Learning Data

The food menus and policies baseline data were collected
from primary schools across NZ as part of the evaluation
of the Healthy Active Learning initiative conducted by the
Massey University research team between November 2020
and March 2021.

The school menus assessed within the Healthy Active Learning
initiative utilised a food classification system established by
the Ministry of Health [22]. This system employs a traffic light
model which allows for comparison of different menu items as
either ‘green’ (most nutritious foods), ‘amber’ (moderately nutri-
tious) or ‘red’ (least nutritious). The proportions of each of these
foods on the school menus were calculated.

The same classification system was applied to food and bever-
age advertisements around each school, determining the over-
all proportions of ‘green’, ‘amber’ and ‘red’ advertisements. The
proportions of ‘green’, ‘amber’ and ‘red’ advertisements were
compared with the proportions of menu items to identify poten-
tial correlations.

Food policy data collected from Healthy Active Learning was
also utilised, including the presence of a Healthy Food and Drink
Policy and the Water and Milk only Policy within each school.
The Healthy Food and Drink Policy aimed to increase the avail-
ability of healthy food options within environments such as pri-
mary schools and uses the traffic light system, whereby > 55% of
all products on offer must fit into the ‘green’ category, as well as
providing other guidelines on suitable foods [22]. The water and
milk only policy was designed specifically for schools to make
water and plain milk the only drinks available in schools. The
analysis aimed to explore relationships between the healthiness
of school environments and the advertising surroundings by
comparing the presence of these policies with the number of ad-
vertisements around each school.

2.7 | Statistical Analysis

Data were downloaded from Microsoft Excel and anal-
ysed using IBM SPSS statistical package version 29 (IBM
Corporation, New York, USA). Descriptive statistics assessed
the number of advertisements and stores surrounding schools.
Chi-square testing and post hoc testing determined whether
school decile was associated with advertisement character-
istics. Cramer's V assessed the strength of the association,
categorised as weak for 0-0.3, moderate >0.3 to <0.5, and
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strong >0.5 to 1 [35]. Categories were condensed to adhere to
Chi-square test assumptions. ‘Core’ food and beverage adver-
tisements were combined, as were ‘non-core’ food and bever-
age advertisements. Primary marketing classifications were
separated into ‘child only’ and ‘child and adult’ categories.
Secondary marketing classifications were categorised as ‘none
present’ and ‘present’. Fisher's exact testing determined the
association between decile and food and beverage store cate-
gories as Chi-square test assumptions were unmet.

Spearman’s rank correlation analysis was used to investigate the
relationships between ‘green’, amber’ and ‘red’ menu items and
advertisements. Furthermore, correlations were undertaken
between the number of advertisements around schools and the
presence of school policies, including healthy food and drinks
or water and milk only. Statistical significance was determined
with a threshold of p <0.05.

3 | Results
3.1 | Characteristics of Schools

The 18 primary schools investigated were from five regions
across NZ, covering both the North and South Islands, urban
and rural areas. Auckland primary schools comprised 20.2% of
the total number of primary schools, equalling 50% of the sam-
ple population, resulting in slight over-representation. Equal
numbers of schools from each decile grouping were investigated;
therefore, there was a fair representation of NZ's overall popula-
tion regarding socioeconomic status.

3.2 | Characteristics of Advertisements

A total of 479 food and beverage advertisements were collected
(Table 2). The majority were found near low (n=406, 43%)
and medium (n=208, 43.4%) decile schools, particularly in
Auckland (n=375,78.3%). More advertisements were located be-
yond 400 m (n =286, 59.7%) compared to within 400m (n=193,
40.3%). Most were on food and beverage stores (n =465, 97.1%),
and primarily convenience stores (n =361, 80.4%). Signage and
free-standing signs were the most common types. In total, 45
different brands were identified, with Coca-Cola as the most
prevalent (n=158, 33%), followed by Tip-top, Monster, Anchor
and Streets. The top categories were beverage ‘non-core’: sugar-
sweetened (n =192, 40.1%) and ‘non-core’ foods (n =152, 31.7%).
Few were marketed to children with cartoon (n=13, 2.7%) or
licenced characters (n=2, 0.4%), whilst the majority targeted
both children and adults. The most common type of secondary
marketing seen was promotion/discounts (n =33, 6.9%).

3.3 | Characteristics of Stores

A total of 215 food and beverage stores were identified (Table 3).
The majority were situated near low (n=86, 40.2%) and me-
dium (n =85, 39.5%) decile schools, with fewer near high-decile
schools (n=44, 20.5%). More food and beverage stores were
located further away from schools, between 401 and 800m
(n=127, 59.1%), as opposed to 0-400m from schools (n=88,

40.9%). Local fast-food outlets were the most prevalent (n=96,
44.7%), followed by convenience stores (n =52, 24.2%).

3.4 | Correlation Between Advertisements
and Stores

There was a strong positive correlation between the number
of food and beverage advertisements and stores surrounding
schools (r,=0.879, n=18, p <0.001). Therefore, subsequent data
analysis will focus exclusively on advertisements.

3.5 | Decile Versus Advertisement Characteristics

Various associations were identified between school decile
level and advertisement characteristics (Table 4). School decile
demonstrated a moderate association with the proximity of
advertisements (X%(2)=47.856, p<0.001, V=0.316). For the
0-400m subcategory, low (n=111, 57.5%) and medium-decile
schools (n =47, 24.4%) exhibited a statistically significant differ-
ence compared to high-decile schools (n =35, 18.1%), indicating
that low and medium-decile schools had more advertisements in
closer proximity. For the 400-800m category, low (n =95, 33.2%)
and medium-decile schools (n =161, 56.3%) also had more ad-
vertisements than high-decile schools (n=30, 10.5%), reinforc-
ing the trend that lower-decile schools are associated with a
higher number of advertisements.

For Coca-Cola advertisements, a weak association with
school decile was observed (X?(2)=6.816, p=0.033, V=0.119).
Differences were found between low-decile (n=81, 51.3%) and
medium-decile (n =57, 36.1%) schools, suggesting that low-decile
schools had a greater proportion of Coca-Cola advertisements
compared to medium-decile schools. However, no significant dif-
ference existed between the number of Coca-Cola advertisements
surrounding high-decile schools compared to low and medium-
decile schools, indicating that high-decile schools do not experi-
ence a similar level of exposure to these advertisements.

There was a weak association between the presence of sec-
ondary marketing classifications of advertisements and school
decile (X%(2)=8.696, p=0.013, V=0.135). Medium-decile
schools had a higher proportion of advertisements both with
(n=29, 59.2%) and without (n =179, 41.6%) secondary market-
ing classifications than high-decile schools (n=1, 2.0% and
n=64,14.9%).

No significant associations were found between school decile
and food/beverage category (p=0.852) or primary marketing
classifications (p =0.222).

3.6 | Decile Versus Store Characteristics

School decile was associated with food and beverage store char-
acteristics (p<0.001; Table 5). Convenience stores, bakeries,
local fast-food and fast-food chains were more prevalent around
low (51.9%, 40%, 32.3%, 81.3%) and medium-decile schools
(20.6%, 50%, 43.8%, 18.8%) compared to high-decile schools
(5.8%, 10%, 24%, 0.0%). Conversely, high-decile schools had
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TABLE 2 | Characteristics of food and beverage advertisements.

Characteristic Subcategory Number of advertisements, n (%)
School decile Low (1-3) 206 (43.0)
Medium (4-7) 208 (43.4)
High (8-10) 65 (13.6)
Region Northland 2(0.4)
Auckland 375 (78.3)
Bay of Plenty 67 (14.0)
Wellington 27 (5.6)
Otago/Southland 8(1.7)
Walking distance from school (m) 0-400 193 (40.3)
401-800 286 (59.7)
Setting Food and beverage store 465 (97.1)
Road/footpath 0(0)
Building 8(1.7)
Bus shelter 2(0.4)
Train station/stop 4(0.8)
Mobile cart/stall or vending machine 0(0.0)
Food and beverage store category® Convenience 361 (80.4)
Bakery 14 (3.1)
Fast-food chain 33(7.3)
Local fast-food 36 (8.1)
Cafe 0(0.0)
Supermarket 5(1.1)
Other 0(0)
Type Billboard 0(0)
Sign/poster/banner 340 (80.0)
Free-standing sign 138 (28.8)
Painted building/wall 1(0.2)
Digital signs/LED 0(0)
Other 0(0)
Food/beverage brand name® Coca-Cola 158 (33.0)
Tip-top 58 (12.0)
Monster 34(7.0)
Anchor 32(7.0)
Streets 29 (6.0)
Other 168 (35.0)

(Continues)
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TABLE 2 | (Continued)

Characteristic Subcategory Number of advertisements, n (%)
Food/beverage category (‘core’/‘non-core’) Food ‘non-core’ 152 (31.7)
Food ‘core’ 16 (3.3)
Beverage ‘non-core’: sugar-sweetened 192 (40.1)
Beverage ‘non-core’: energy drink 77 (16.1)
Beverage ‘non-core’: coffee 5(1.0)
Beverage ‘core’ 37(7.7)
Other 0(0)
Food/beverage category (green, amber or Green 56 (11.7)
red)¢ Amber 13(2.7)
Red 410 (85.6)
Primary marketing classification Child only: company owned 13(2.7)
cartoon character
Child only: licenced TV 2(0.4)
or movie character
Child and adult: brand/product 431 (90.0)
Child and adult: random person 28 (5.8)
Child and adult: famous non-sports 3(0.7)
people/influencers/celebrity
Child and adult: amateur 1(0.2)
sportsperson/team
Child and adult: famous 1(0.2)
sportsperson/team
Secondary marketing classification No premium/portion distortion present 430 (89.8)
Promotion/discount 33(6.9)
Contest 5(1.0)
Limited/special edition 0(0)
Gift or collectable 0(0)
Loyalty programme 1(0.2)
Supporting charity 0(0)
App marketing 2(0.4)
Exaggerated portion size 8(1.7)

aThis includes only advertisements associated with a food and beverage store, excluding those not associated (n =30, 6.3%).

bIncludes top five brands found, all other brands listed as ‘other’.

“Based on the Healthy Food and Drink Guidance in schools, advertisements are classified into colour codes of green, amber and red [22].

a higher proportion of supermarkets (37.5%) and cafés (59.1%)
than low-decile schools (12.5%, 22.7%).

3.7 | Relationship Between Menus, Policies
and Advertisements

There was no significant correlation between proportions of
‘green’ (r;=0.019, n=18, p=0.940), ‘amber’ (r;=0.145, n=18,
p=0.565) and ‘red’ (r,=—0.124, n=18, p=0.623) menu items
and the prevalence of corresponding ‘green’, ‘amber’ and ‘red’

advertisements. Additionally, there was no significant differ-
ence in the number of advertisements surrounding schools
based on the presence or absence of a Water and Milk only Policy
(p=0.877) or a Healthy Food and Drink Policy (p =0.476).

4 | Discussion
This investigation revealed a high prevalence of unhealthy ‘non-

core’ advertisements, particularly sugar-sweetened beverages
like Coca-Cola, and the presence of fast-food and convenience
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TABLE 3 | Characteristics of food and beverage stores.

Number of food
and beverage

Characteristic Subcategory stores, n (%)
School decile Low (1-3) 86 (40.0)
Medium (4-7) 85(39.5)
High (8-10) 44 (20.5)
Region Northland 1(0.5)
Auckland 185 (86.0)
Bay of Plenty 18 (8.4)
Wellington 8(3.7)
Otago/Southland 3(1.4)
Walking distance 0-400 88(40.9)
from school (m) 401-800 127 (59.1)
Food and beverage Convenience 52(24.2)
store category Bakery 20(9.3)
Fast-food chain 16 (7.4)
Local fast-food 96 (44.7)
Cafe 22(10.2)
Supermarket 8(3.7)
Other 1(0.5)

TABLE 4 | Decile versus advertisement characteristics.

stores around a sample of primary schools in NZ. Non-core ad-
vertisements were more common than core ones, and most were
located near low- and medium-decile schools, with the highest
concentration at low-decile schools. Additionally, the types of
advertisements and food stores varied by decile. Although the
study's scope was limited to 18 of the 1942 primary schools in
New Zealand, the findings offer valuable insights into the food
environments surrounding primary schools.

Nearly two-thirds (61%) of schools had food and beverage
advertisements within 800m. Notably, most of the schools
lacking advertisements were in rural areas, corroborating the
outcomes of prior research [18]. The limited availability of
food and beverage stores and advertisements in rural regions
may account for this pattern. Other schools without advertise-
ments in urban areas were of medium and high decile, situated
in areas with fewer roads and lower housing density, resulting
in fewer food and beverage stores and advertisements. Most
advertisements were observed around Auckland schools, NZ's
largest city (n =375, 78.3%).

There were slightly more advertisements further away (n =286,
59.7%) than close to schools (n=193, 40.3%), a pattern consistent
with earlier research conducted in NZ [10, 15]. This pattern could
be influenced by housing density, as areas with higher residential
concentrations may attract more advertisements near schools. The
reasons for this pattern, however, remain unclear.

Nearly all advertisements were concentrated on food and bev-
erage stores (97.1%, n=465), particularly convenience stores

Decile
Advertisement Low, Medium, High, Total, Effect size
characteristic Subcategory n (%) n (%) n (%) n (%) P (interpretation)
Distance from 0-400 111 (57.5), 47 (24.4), 35(18.1), 193 (100)  <0.001 0.316 (moderate)
school (m) 401-800 95(332), 161(56.3),  30(10.5), 286 (100)
Food and beverage ‘Non-core’ food 184 (42.7), 189 (43.9), 58 (13.5), 431 (100) 0.852 —
category and beverages
‘Core’foodand 22 (45.8), 19 (39.6), 7(14.6), 48 (100)
beverages

Brand? Coca-Cola 81(51.3), 57 (36.1), 20 (12.7)21,b 158 (100) 0.033 0.119 (weak)

Other 125(38.9), 151(47.0), 45(14.0),,  321(100)
Primary marketing ‘Child only’ 7(46.7), 4(26.7), 4(26.7), 15 (100) 0.222 —
classification ‘Child and 199 (42.9), 204 (44.0),  61(13.1), 464 (100)

adult’
Secondary Present 19 (38.8)&b 29 (59.2), 1(2.0), 49 (100) 0.013 0.135 (weak)
marketing None present 187 179 (41.6),  64(14.9), 430 (100)
classification 3.5) a

*~Ja,b

Note: Statistical analysis conducted using a Chi-square test with post hoc Cramer's V showing the strength of association. Subscript letters (a and b) indicate the
presence of statistical significance between each decile in each subcategory. Categories assigned different subscript letters are statistically significant (p <0.05).
20nly the brand Coca-Cola is displayed, as it was the most common brand.
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TABLE 5 | Decile versus food and beverage store characteristics.

Decile
Store characteristic Subcategory Low,n (%) Medium,n (%) High,n (%) Total, n (%) P
Food and beverage store category Convenience 27 (51.9%) 22 (20.6) 3(5.8%) 52 (100) <0.001
Bakery 8 (40.0%) 10 (50.0%) 2 (10.0%) 20 (100)
Fast-food chain 13 (81.3%) 3 (18.8%) 0(0.0%) 16 (100)
Local fast-food 31 (32.3%) 42 (43.8%) 23 (24.0%) 96 (100)
Cafe 5(22.7%) 4(18.2%) 13 (59.1%) 22 (100)
Supermarket 1(12.5%) 4 (50.0%) 3(37.5%) 8 (100)

Note: Statistical analysis conducted using a Fisher's exact test.

(80.4%, n=361), despite their representation of only 24.2% of all
stores. This observation is consistent with prior research [16, 18],
underscoring convenience stores as primary locations for food
and beverage advertisements. Small food store owners often re-
ceive incentives, such as discounted products or signage, to pro-
mote specific items [36]. For some proprietors, these incentives
and associated revenue are pivotal to business success, poten-
tially justifying the prevalence of food and beverage advertising
in these stores. Additionally, suppliers of high-energy density
products, commonly found in convenience stores, exhibit more
active involvement in stocking and advertising than fruit and
vegetable distributors [37]. The heightened engagement likely
contributes to the increased advertising frequency on conve-
nience stores relative to other food and beverage stores.

Most advertisements (89%, n=426) featured ‘non-core’ foods
and beverages, in line with previous NZ studies [10, 14-18,
20]. Sugar-sweetened options dominated the ‘non-core’ bever-
ages (40.1%), in agreement with findings from previous studies
[10, 16-18]. The high demand for soft drinks, especially amongst
children, is unsurprising, given their prevalence as the primary
source of sugar in children's diets, with 45% consuming them
weekly, particularly in more deprived areas and amongst Pacific
and Maori populations [38]. These statistics are outdated, and
it is expected that the situation has deteriorated over the past
decade due to the growth of the soft drink industry [39] and
rising childhood obesity rates [1]. Globally, 16 countries have
implemented policy to restrict unhealthy food and beverage ad-
vertisements to children [40], in line with WHO guidelines [28].
Such policy is needed for implementation in NZ to reduce the
exposure of unhealthy advertising to NZ children.

The most prominently featured brand advertised was Coca-
Cola, with 33% representation, followed by Tip-top (n =58, 12%),
Monster (n=34, 7%), Anchor (n=32, 7%) and Streets (n=29,
6%). A previous study also highlighted Coca-Cola as the domi-
nant brand, accounting for 17.6% of all food and beverage adver-
tisements [16]. However, as alcoholic beverage advertisements
were also included, this may have reduced the overall percent-
age. Given its significant advertising budget and vast resources,
it is no surprise that Coca-Cola dominates the market [39].

Out of the 430 collected advertisements, 49 (11.4%) utilised
secondary marketing techniques, consistent with a recent
study where promotions and discounts constituted 10.1% of all

advertisements [10]. Of the 49 advertisements that employed
secondary marketing techniques, the most common found
was promotions/discounts, which comprised 67.3% of all mar-
keting techniques. Promotions/discounts hold considerable
sway over consumers, particularly children, who are more sus-
ceptible to persuasion and potential consumption impact [41].
Consequently, understanding the impact of secondary market-
ing techniques on children's food choices is crucial for formulat-
ing effective public health policies.

The NZ Advertising Standards Authority has a code regulating
advertising to children and young people. Rule 1(i) prohibits
occasional food and beverage advertisements from being tar-
geted to children or in locations where children gather, such
as schools [25]. Nevertheless, the current study revealed that
advertisements marketed as ‘child only’ featuring the Cookie
Time Monster appear near schools (n =13, 2.7%), with all other
advertisements surrounding schools marketed at both children
and adults. These findings support previous research, in which
‘child only’ marketing accounted for 2.4% of advertisements [10].
Findings from a systematic review demonstrated that brand
mascots, such as the Cookie Time Monster, wield a considerable
influence on children's preferences, choices and consumption
patterns, which poses a significant concern [42]. In addition,
eight advertisements were found to have exaggerated portion
sizes, which contravenes Rule 1 (K) of the NZ Advertising
Standards Authority code. This rule requires advertised food
quantities to align with appropriate portion sizes as defined by
Health NZ. Hence, these advertisements present a false notion
of the correct portion size to children, which could encourage
them to consume more than is recommended. Inconsistency
between the code and the advertisements surrounding schools
suggests that the self-regulatory nature of the code is ineffective
[26]. It relies on individuals filing complaints for enforcement,
making it a social rather than a governmental responsibility.
Hence, there is a pressing need for increased government inter-
vention to address limitations on occasional food and beverage
advertising, especially in children's environments [43].

Studies investigating types of food and beverage stores sur-
rounding schools in NZ have yielded mixed results. Whilst some
studies suggest a higher prevalence of convenience stores com-
pared to fast-food stores surrounding schools [11, 12, 19], other
research [13] as well as results of this study have found fast-food
stores to dominate (52.1%), over convenience stores (24.2%).
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Comparing studies is challenging, however, due to variations in
the definitions of convenience stores across studies. Some stud-
ies include service stations within the category of convenience
stores [11, 12, 19], whilst one included fruit and vegetable stores
as convenience stores [13]. Additionally, differences in the loca-
tion of these studies, with two in specific regions of NZ [11, 13]
may have resulted in differential results.

A higher proportion of advertisements were observed within the
0-400m category surrounding low (57.5%), followed by medium
(24.4%) and high (18.1%) decile schools, trends also revealed in
previous research [10, 16, 18]. Statistical testing revealed school
decile to be associated with advertisement proximity. Although
both low and medium-decile schools did not differ significantly
from each other, they did differ significantly from high-decile
schools in both the 0-400m and 400-800m categories, demon-
strating a socioeconomic gradient. These findings could be at-
tributed to the significant wealth gap in NZ, separating low and
medium-decile schools, notably from high-decile schools [44].
Moreover, the pattern may be influenced by the geographic
placement of these schools on main roads. A Canadian study
found that schools with lower median income are often closer to
main roads than their higher-income counterparts, potentially
explaining the observed differences in advertisement proximity,
as main road areas are frequently characterised by a high preva-
lence of food and beverage stores and advertisements [45].

The present study found no significant differences in the amount
of ‘core’ and ‘non-core’ food and drinks advertised in schools
across different decile categories. Whilst one study [14] supports
these findings, others [10, 15] do not. To fully understand this
trend, there is a need for further research that examines all adver-
tisements, not just those featuring non-core foods and beverages.

Most advertisements were found surrounding low (43.0%) and
medium (43.4%) decile schools. However, an examination of
Coca-Cola advertisements relative to school decile revealed sig-
nificant differences seen in the number of Coca-Cola advertise-
ments between low (51.3%) and medium (36.1%) decile schools.
Recent research has revealed that Coca-Cola has increased its
market activities in low-income groups of people as part of its
marketing strategy due to the stagnant sales amongst people of
high socioeconomic status [39]. In addition, Coca-Cola is rec-
ognised for its marketing efforts directed at children and young
adults [46]. Therefore, the increased number of Coca-Cola ad-
vertisements around low-decile schools in low socioeconomic
neighbourhoods is unlikely to be coincidental.

The absence of a significant association between school decile
and primary marketing classification is consistent with the out-
comes of a recent study conducted in NZ [10]. However, the pro-
portion of advertisements categorised as ‘child only’ was higher
around low-decile schools (46.7%) than medium and high-decile
schools (26.7%). This finding is supported by evidence suggest-
ing lower-income communities and children are target markets
for various brands, products, and advertisers; these communi-
ties are likely subject to intentional targeting [39].

Secondary marketing classifications were weakly associ-
ated with decile, with differences observed between medium
and high-decile schools. Medium-decile schools had a higher

percentage of advertisements with secondary marketing cat-
egories (59.2%) than high-decile schools (2%). On the other
hand, medium-decile schools had a higher percentage of ad-
vertisements without secondary marketing categories (41.6%)
compared to high-decile schools (14.9%). These results show
a complex relationship between the decile level and advertise-
ments, highlighting the need for further investigation.

Low-decile schools had higher proportions of convenience stores
(51.9%) and fast-food chains (81.3%) compared to medium and
high-decile schools, mirroring other NZ studies [12, 13, 19, 47].
This pattern may be due to the geographic proximity of low-decile
schools to main roads, where these establishments are typically
situated [45]. Additionally, the heightened demand for these stores
in lower-income neighbourhoods prompts retailers to choose
these areas [29]. In contrast to earlier research, supermarkets were
more prevalent around medium and high-decile schools than
low-decile schools [29, 47]. Increased access to supermarkets has
been found to be associated with healthier dietary patterns [48].
Therefore, limited access to supermarkets in low socioeconomic
areas highlights inequities. Additionally, cafes are more numer-
ous around high-decile schools, likely driven by higher-income
households' increased spending in such establishments [49].

We found no correlation between the proportion of ‘green’, ‘amber’
and ‘red’ menu items with corresponding advertisements or be-
tween the number of advertisements surrounding schools and
the presence or absence of food and drink policies within schools.
This may be attributed to factors such as small sample size, gov-
ernment funding and support allocated to lower socioeconomic
schools, and the geographical placement of schools. This lack of
correlation indicates a disconnect between school policies and the
surrounding food environment, suggesting that the efforts made
within schools to promote healthy eating may be undermined by
the prevalence of unhealthy options in the vicinity.

This study has several limitations. There was a 4-year data gap
in Google Street View, which limited coverage, and some areas,
such as parks, could not be captured due to image obstruction.
The 4-year gap may have meant that neighbourhood demograph-
ics (such as SES, gentrification) may have shifted over time, thus
influencing the findings. Moreover, there may have been partial
obstruction affecting image comprehensiveness, and an inability
to capture areas like public parks. The analysis focused solely on
the main school entrance, potentially overlooking advertisements
and stores at alternative entrances. Whilst categorical data im-
proved comprehension, it sacrificed detail, and condensing cat-
egories to meet Chi-square test assumptions may have affected
result precision. Only 18 schools provided both internal food pol-
icy information and menus, which limited the opportunity to ex-
plore relationships between the external and internal school food
environment. The small sample size might not fully represent NZ
primary schools, and the study's narrow focus on outdoor adver-
tisements excluded other advertising mediums. Moreover, food
advertisements are temporary and subject to frequent change,
and therefore our findings need to be treated with caution.

Future research with larger samples is essential, particularly to
explore regional disparities across NZ, food consumed through
school canteens with advertising exposure and to consider other
advertising channels, such as online and TV ads, since outdoor
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advertisements represent only one aspect of the advertising
landscape.

To protect children from unhealthy food marketing, com-
prehensive policy changes are necessary. Establishing zones
around schools where unhealthy food outlets are limited or
banned has proven effective in countries like South Korea, the
United Kingdom, and the United States. In NZ, implementing a
policy that prohibits new fast-food and convenience stores from
opening within an 800-m radius (approximately a 10-min walk)
of schools could significantly reduce children's exposure to un-
healthy advertising.

In conclusion, we found ‘non-core’ food and beverage advertis-
ing, local fast-food, fast-food chains and convenience stores were
prevalent surrounding primary schools. Regulatory approaches
are needed to circumvent these occurrences. The approaches
that target low and medium-decile schools should be explored
further as the non-core food advertising was more prevalent
within these lower SES areas.

4.1 | SoWhat?

The present study found that primary school-aged children in
NZ are potentially exposed to high levels of unhealthy food and
beverage advertising and stores surrounding schools. Given the
high childhood obesity rates and evidence which links adverse
school food environments to children's health, implementing
WHO-recommended policies, restricting advertising to children
as well as restricting new fast-food and convenience stores near
schools is recommended.

Acknowledgements

The authors would like to thank Karen Mumme for her statistical assis-
tance, Danika Pillay and Owen Mugridge for their help with the Healthy
Active Learning data and Victoria Egli for providing the data collec-
tion protocol. Open access publishing facilitated by Massey University,
as part of the Wiley - Massey University agreement via the Council of
Australian University Librarians.

Ethics Statement

Ethics approval was provided by Massey University (Low-Risk approval
4000027336).

Consent

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

References

1. OECD, “Obesity Update” (2017), https://www.oecd.org/health/obesi
ty-update.htm.

2. Ministry of Health, “Obesity in 2021/22: An Experimental Analy-
sis Using Data From General Practices” (2022), https://www.health.
govt.nz/system/files/documents/publications/obesity_in_2021-22_
16nov.pdf.

3. World Health Organisation, “Global Action Plan for the Prevention
and Control of Noncommunicable Disease” (2013), https://www.who.
int/publications/i/item/9789241506236.

4.8S. Mackay, B. Swinburn, F. Sing, and S. Gerritsen, “Benchmarking
Food Environments: Progress by the New Zealand Government on
Implementing Recommended Food Environment Policies & Priority
Recommendations” (University of Auckland, 2020), https://ana.org.nz/
wp-content/uploads/2020/07/Food-EPI1-2020-summary.pdf.

5. E.J. Boyland, S. Nolan, B. Kelly, et al., “Advertising as a Cue to Con-
sume: A Systematic Review and Meta-Analysis of the Effects of Acute
Exposure to Unhealthy Food and Nonalcoholic Beverage Advertis-
ing on Intake in Children and Adults,” American Journal of Clinical
Nutrition 103, no. 2 (2016): 519-533, https://doi.org/10.3945/ajcn.115.
120022.

6. G. Cairns, K. Angus, G. Hastings, and M. Caraher, “Systematic Re-
views of the Evidence on the Nature, Extent and Effects of Food Mar-
keting to Children. A Retrospective Summary,” Appetite 62 (2013):
209-215, https://doi.org/10.1016/j.appet.2012.04.017.

7.V. Egli, N. Donnellan, M. Smith, et al., “Deprivation Matters: Un-
derstanding Associations Between Neighbourhood Deprivation, Un-
healthy Food Outlets, Unhealthy Dietary Behaviours and Child Body
Size Using Structural Equation Modelling,” Journal of Epidemiology
and Community Health 74, no. 5 (2020): 460-466, https://doi.org/10.
1136/jech-2019-213159.

8. B. Sadeghirad, T. Duhaney, S. Motaghipisheh, N. R. C. Campbell, and
B. C. Johnston, “Influence of Unhealthy Food and Beverage Marketing
on Children's Dietary Intake and Preference: A Systematic Review and
Meta-Analysis of Randomized Trials,” Obesity Reviews 17, no. 10 (2016):
945-959, https://doi.org/10.1111/0br.12445.

9.J. Xin, R. Wang, X. Ma, et al., “Association Between Access to Con-
venience Stores and Childhood Obesity: A Systematic Review,” Obesity
Reviews 22, no. 1 (2021): 12908, https://doi.org/10.1111/0br.12908.

10. A. Brien, S. Wu, S. Maharaj, et al., “Junk Food, Sugary Drinks and
XL Portion Sizes: Advertising on Convenience Stores Near Primary
Schools in Tamaki Makaurau Auckland, Aotearoa New Zealand,” Ko-
tuitui 18, no. 1 (2022): 45-63, https://doi.org/10.1080/1177083X.2022.
2058407.

11. E. M. Clark, R. Quigg, J. E. Wong, R. Richards, K. E. Black, and P.
M. L. Skidmore, “Is the Food Environment Surrounding Schools Asso-
ciated With the Diet Quality of Adolescents in Otago, New Zealand?,”
Health and Place 30 (2014): 78-85, https://doi.org/10.1016/j.healthplace.
2014.08.008.

12. P. L. Day and J. Pearce, “Obesity-Promoting Food Environments and
the Spatial Clustering of Food Outlets Around Schools,” American Jour-
nal of Preventive Medicine 40, no. 2 (2011): 113-121, https://doi.org/10.
1016/j.amepre.2010.10.018.

13. P. L. Day, J. R. Pearce, and A. L. Pearson, “A Temporal Analysis of
the Spatial Clustering of Food Outlets Around Schools in Christchurch,
New Zealand, 1966 to 2006,” Public Health Nutrition 18, no. 1 (2015):
135-142, https://doi.org/10.1017/S1368980013002863.

14. V. Egli, C. Zinn, L. Mackay, et al., “Viewing Obesogenic Advertising
in Children's Neighbourhoods Using Google Street View,” Geographi-
cal Research 57, no. 1 (2019): 84-97, https://doi.org/10.1111/1745-5871.
12291.

15. D. Huang, A. Brien, A. Culpin, L. Omari, M. Smith, and V. Egli, “Bus
Stops Near Schools Advertising Junk Food and Sugary Drinks,” Nutri-
ents 12, no. 4 (2020): 1192, https://doi.org/10.3390/nu12041192.

16. A. Maher, N. Wilson, and L. Signal, “Advertising and Availability
of ‘Obesogenic’ Foods Around New Zealand Secondary Schools: A

11 of 12

85U8017 SUOWILIOD BAIIERID) 8|qedl|dde ayy Aq peusenob ke sejolie VO ‘@SN JO'Se|n 10} Aeiq1 18Ul UO 48] UO (SUONIPUCD-pUe-SLUBI 0D A8 |1 Afe1q1jpU1|UO//SANY) SUORIPUOD Pue SWiB | au 8eS *[520z/60/82] Uo AriqiTaulluo feim ‘Ariqi Aisienlun Assseln A 2600Le[du/Z00T 0T/10p/w0d A8 imAeiq Ul uO//SANY WOl pepeolumod ‘7 ‘5202 ‘2T9TT0ZZ


https://www.oecd.org/health/obesity-update.htm
https://www.oecd.org/health/obesity-update.htm
https://www.health.govt.nz/system/files/documents/publications/obesity_in_2021-22_16nov.pdf
https://www.health.govt.nz/system/files/documents/publications/obesity_in_2021-22_16nov.pdf
https://www.health.govt.nz/system/files/documents/publications/obesity_in_2021-22_16nov.pdf
https://www.who.int/publications/i/item/9789241506236
https://www.who.int/publications/i/item/9789241506236
https://ana.org.nz/wp-content/uploads/2020/07/Food-EPI-2020-summary.pdf
https://ana.org.nz/wp-content/uploads/2020/07/Food-EPI-2020-summary.pdf
https://doi.org/10.3945/ajcn.115.120022
https://doi.org/10.3945/ajcn.115.120022
https://doi.org/10.1016/j.appet.2012.04.017
https://doi.org/10.1136/jech-2019-213159
https://doi.org/10.1136/jech-2019-213159
https://doi.org/10.1111/obr.12445
https://doi.org/10.1111/obr.12908
https://doi.org/10.1080/1177083X.2022.2058407
https://doi.org/10.1080/1177083X.2022.2058407
https://doi.org/10.1016/j.healthplace.2014.08.008
https://doi.org/10.1016/j.healthplace.2014.08.008
https://doi.org/10.1016/j.amepre.2010.10.018
https://doi.org/10.1016/j.amepre.2010.10.018
https://doi.org/10.1017/S1368980013002863
https://doi.org/10.1111/1745-5871.12291
https://doi.org/10.1111/1745-5871.12291
https://doi.org/10.3390/nu12041192

Pilot Study,” New Zealand Medical Journal 118, no. 1218 (2005): U1556,
https://pubmed.ncbi.nlm.nih.gov/16027747/.

17. L. N. Signal, J. Stanley, M. Smith, et al., “Children's Everyday Ex-
posure to Food Marketing: An Objective Analysis Using Wearable
Cameras,” International Journal of Behavioral Nutrition and Physical
Activity 14, no. 1 (2017): 137, https://doi.org/10.1186/s12966-017-0570-3.

18. S. Vandevijvere, J. Molloy, N. Hassen de Medeiros, and B. Swinburn,
“Unhealthy Food Marketing Around New Zealand Schools: A National
Study,” International Journal of Public Health 63, no. 9 (2018): 1099-
1107, https://doi.org/10.1007/s00038-018-1158-7.

19. S. Vandevijvere, Z. Sushil, D. J. Exeter, and B. Swinburn, “Obe-
sogenic Retail Food Environments Around New Zealand Schools: A Na-
tional Study,” American Journal of Preventive Medicine 51, no. 3 (2016):
e57-e66, https://doi.org/10.1016/j.amepre.2016.03.013.

20. M. Walton, J. Pearce, and P. Day, “Examining the Interaction Be-
tween Food Outlets and Outdoor Food Advertisements With Primary
School Food Environments,” Health and Place 15, no. 3 (2009): 841-848,
https://doi.org/10.1016/j.healthplace.2009.02.003.

21. A. Ali, J. Adams, B. Erueti, et al., “Healthy Active Learning Interim
Evaluation Report” (2022), https://sportnz.org.nz/resources/healthy-
active-learning-evaluation/.

22. Ministry of Health, “Healthy Food and Drink Guidance - Schools”
(2020), https://www.health.govt.nz/publication/healthy-food-and-
drink-guidance-schools.

23. E. Pineda, J. Bascunan, and F. Sassi, “Improving the School Food
Environment for the Prevention of Childhood Obesity: What Works and
What Doesn't,” Obesity Reviews 22, no. 2 (2021): e13176, https://doi.org/
10.1111/obr.13176.

24. Sport New Zealand, “Active New Zealand: Participation Trends
2017-2023” (2024), accessed June 17, 2025, https://sportnz.org.nz/resou
rces/active-nz-participation-trends-2017-2023.

25. Advertising Standards Authority, “Children and Young People's Ad-
vertising Code” (2017), https://www.asa.co.nz/codes/codes/children-
and-young-people/.

26. F. Sing, S. Mackay, A. Culpin, S. Hughes, and B. Swinburn, “Food
Advertising to Children in New Zealand: A Critical Review of the Per-
formance of a Self-Regulatory Complaints System Using a Public Health
Law Framework,” Nutrients 12, no. 5 (2020): 1278, https://doi.org/10.
3390/nul12051278.

27. Out of Home Media Association Aotearoa, “OOHMAA Placement
Policy” (2024), https://staticl.squarespace.com/static/60235c2a66¢c3a54
22842a4da/t/66ff0687aa63d1170adc568f/1727989383668/ OOHMA A-
Placement-Policy-2-10-24.pdf.

28. World Health Organisation, “Policies to Protect Children From the
Harmful Impact of Food Marketing: WHO Guideline” (2023), https://
www.who.int/publications/i/item/9789240075412.

29.]. Pearce, T. Blakely, K. Witten, and P. Bartie, “Neighborhood Depri-
vation and Access to Fast-Food Retailing: A National Study,” American
Journal of Preventive Medicine 32, no. 5 (2007): 375-382, https://doi.org/
10.1016/j.amepre.2007.01.009.

30. Education Counts, “Number of Schools” (2022), https://www.educa
tioncounts.govt.nz/statistics/number-of-schools.

31. Ministry of Education, “Ministry Funding Deciles” (2022), https://
parents.education.govt.nz/secondary-school/secondary-schooling-in-
nz/deciles/.

32. Google, “Google-Contributed Street View Imagery Policy” (2023),
https://www.google.com/streetview/policy/.

33. S. Mackay, J. Molloy, and S. Vandevijvere, “INFORMAS Protocol:
Outdoor Advertising (School Zones) (Version 2)” (University of Auck-
land, 2017), https://www.informas.org/protocols/.

34.V. Egli, “Data Collection Protocol Using Google Street View to Cap-
ture Outdoor Advertising at Dairies and Bakeries Near Schools” (The
University of Auckland, 2020).

35. A. Field, Discovering Statistics Using IBM SPSS Statistics, 5th ed.
(Sage, 2018).

36. G. X. Ayala, H. D'Angelo, J. Gittelsohn, et al., “Who is Behind the
Stocking of Energy-Dense Foods and Beverages in Small Stores? The
Importance of Food and Beverage Distributors,” Public Health Nutri-
tion 20, no. 18 (2017): 3333-3342, https://doi.org/10.1017/S136898001
6003621.

37.K. M. Jetter and D. L. Cassady, “Increasing Fresh Fruit and Vege-
table Availability in a Low-Income Neighborhood Convenience Store:
A Pilot Study,” Health Promotion Practice 11, no. 5 (2010): 694-702,
https://doi.org/10.1177/1524839908330808.

38. Ministry of Health, “NZ Food NZ Children: Key Results of the 2002
National Children's Nutrition Survey” (2003), https://www.health.govt.
nz/system/files/documents/publications/nzfoodnzchildren.pdf.

39. B. Wood, P. Baker, G. Scrinis, D. McCoy, O. Williams, and G. Sacks,
“Maximising the Wealth of Few at the Expense of the Health of Many:
A Public Health Analysis of Market Power and Corporate Wealth and
Income Distribution in the Global Soft Drink Market,” Globalization and
Health 17, no. 1 (2021): 1-17, https://doi.org/10.1186/s12992-021-00781-6.

40. L. S. Taillie, E. Busey, F. M. Stoltze, and F. R. Dillman Carpentier,
“Governmental Policies to Reduce Unhealthy Food Marketing to Chil-
dren,” Nutrition Reviews 77, no. 11 (2019): 787-816, https://doi.org/10.
1093/nutrit/nuz021.

41. M. A. Lapierre, F. Fleming-Milici, E. Rozendaal, A. R. McAlister,
and J. Castonguay, “The Effect of Advertising on Children and Ado-
lescents,” Paediatrics 140, no. S2 (2017): S152-S156, https://doi.org/10.
1542/peds.2016-1758V.

42.V. 1. Kraak and M. Story, “Influence of Food Companies' Brand Mas-
cots and Entertainment Companies’ Cartoon Media Characters on Chil-
dren's Diet and Health: A Systematic Review and Research Needs,” Obesity
Reviews 16, no. 2 (2015): 107-126, https://doi.org/10.1111/0br.12237.

43. Healthy Auckland Together, “What Can be Done to Protect Our
Children From Unhealthy Food Marketing?” (2018), http://www.healt
hyaucklandtogether.org.nz/assets/Marketing-to-children/Evidence-
Snapshot.pdf.

44. M. Rashbrooke, Inequality: A New Zealand Crisis (Bridget Williams
Books Ltd, 2013).

45.0. Amram, R. Abernethy, M. Brauer, H. Davies, and R. W. Allen,
“Proximity of Public Elementary Schools to Major Roads in Canadian
Urban Areas,” International Journal of Health Geographics 10, no. 1
(2011): 68-78, https://doi.org/10.1186/1476-072X-10-68.

46. K. Backholer, G. Sacks, C. Bell, et al., “Strategies Used by the Soft
Drink Industry to Grow and Sustain Sales: A Case-Study of the Coca-
Cola Company in East Asia,” BMJ Global Health 7, no. 12 (2022):
010386, https://doi.org/10.1136/bmjgh-2022-010386.

47.Z. Sushil, S. Vandevijvere, D. J. Exeter, and B. Swinburn, “Food
Swamps by Area Socioeconomic Deprivation in New Zealand: A Na-
tional Study,” International Journal of Public Health 62, no. 8 (2017):
869-877, https://doi.org/10.1007/s00038-017-0983-4.

48.L. V. Moore and A. V. Diez Roux, “Associations of Neighborhood
Characteristics With the Location and Type of Food Stores,” American
Journal of Public Health 96, no. 2 (2006): 325-331, https://doi.org/10.
2105/AJPH.2004.058040.

49. S. A. French, M. Wall, and N. R. Mitchell, “Household Income Differ-
ences in Food Sources and Food Items Purchased,” International Jour-
nal of Behavioral Nutrition and Physical Activity 7 (2010): 77, https://doi.
0rg/10.1186/1479-5868-7-77.

12 of 12

Health Promotion Journal of Australia, 2025

85U8017 SUOWILIOD BAIIERID) 8|qedl|dde ayy Aq peusenob ke sejolie VO ‘@SN JO'Se|n 10} Aeiq1 18Ul UO 48] UO (SUONIPUCD-pUe-SLUBI 0D A8 |1 Afe1q1jpU1|UO//SANY) SUORIPUOD Pue SWiB | au 8eS *[520z/60/82] Uo AriqiTaulluo feim ‘Ariqi Aisienlun Assseln A 2600Le[du/Z00T 0T/10p/w0d A8 imAeiq Ul uO//SANY WOl pepeolumod ‘7 ‘5202 ‘2T9TT0ZZ


https://pubmed.ncbi.nlm.nih.gov/16027747/
https://doi.org/10.1186/s12966-017-0570-3
https://doi.org/10.1007/s00038-018-1158-7
https://doi.org/10.1016/j.amepre.2016.03.013
https://doi.org/10.1016/j.healthplace.2009.02.003
https://sportnz.org.nz/resources/healthy-active-learning-evaluation/
https://sportnz.org.nz/resources/healthy-active-learning-evaluation/
https://www.health.govt.nz/publication/healthy-food-and-drink-guidance-schools
https://www.health.govt.nz/publication/healthy-food-and-drink-guidance-schools
https://doi.org/10.1111/obr.13176
https://doi.org/10.1111/obr.13176
https://sportnz.org.nz/resources/active-nz-participation-trends-2017-2023
https://sportnz.org.nz/resources/active-nz-participation-trends-2017-2023
https://www.asa.co.nz/codes/codes/children-and-young-people/
https://www.asa.co.nz/codes/codes/children-and-young-people/
https://doi.org/10.3390/nu12051278
https://doi.org/10.3390/nu12051278
https://static1.squarespace.com/static/60235c2a66c3a5422842a4da/t/66ff0687aa63d1170adc568f/1727989383668/OOHMAA-Placement-Policy-2-10-24.pdf
https://static1.squarespace.com/static/60235c2a66c3a5422842a4da/t/66ff0687aa63d1170adc568f/1727989383668/OOHMAA-Placement-Policy-2-10-24.pdf
https://static1.squarespace.com/static/60235c2a66c3a5422842a4da/t/66ff0687aa63d1170adc568f/1727989383668/OOHMAA-Placement-Policy-2-10-24.pdf
https://www.who.int/publications/i/item/9789240075412
https://www.who.int/publications/i/item/9789240075412
https://doi.org/10.1016/j.amepre.2007.01.009
https://doi.org/10.1016/j.amepre.2007.01.009
https://www.educationcounts.govt.nz/statistics/number-of-schools
https://www.educationcounts.govt.nz/statistics/number-of-schools
https://parents.education.govt.nz/secondary-school/secondary-schooling-in-nz/deciles/
https://parents.education.govt.nz/secondary-school/secondary-schooling-in-nz/deciles/
https://parents.education.govt.nz/secondary-school/secondary-schooling-in-nz/deciles/
https://www.google.com/streetview/policy/
https://www.informas.org/protocols/
https://doi.org/10.1017/S1368980016003621
https://doi.org/10.1017/S1368980016003621
https://doi.org/10.1177/1524839908330808
https://www.health.govt.nz/system/files/documents/publications/nzfoodnzchildren.pdf
https://www.health.govt.nz/system/files/documents/publications/nzfoodnzchildren.pdf
https://doi.org/10.1186/s12992-021-00781-6
https://doi.org/10.1093/nutrit/nuz021
https://doi.org/10.1093/nutrit/nuz021
https://doi.org/10.1542/peds.2016-1758V
https://doi.org/10.1542/peds.2016-1758V
https://doi.org/10.1111/obr.12237
http://www.healthyaucklandtogether.org.nz/assets/Marketing-to-children/Evidence-Snapshot.pdf
http://www.healthyaucklandtogether.org.nz/assets/Marketing-to-children/Evidence-Snapshot.pdf
http://www.healthyaucklandtogether.org.nz/assets/Marketing-to-children/Evidence-Snapshot.pdf
https://doi.org/10.1186/1476-072X-10-68
https://doi.org/10.1136/bmjgh-2022-010386
https://doi.org/10.1007/s00038-017-0983-4
https://doi.org/10.2105/AJPH.2004.058040
https://doi.org/10.2105/AJPH.2004.058040
https://doi.org/10.1186/1479-5868-7-77
https://doi.org/10.1186/1479-5868-7-77

	Investigation of Advertising and Food Environment Surrounding Primary Schools in New Zealand
	ABSTRACT
	1   |   Introduction and Objective
	2   |   Methodology
	2.1   |   Study Design
	2.2   |   School Selection
	2.3   |   Google Street View
	2.4   |   Data Collection – Advertisements
	2.5   |   Data Collection – Stores
	2.6   |   Analysis of Healthy Active Learning Data
	2.7   |   Statistical Analysis

	3   |   Results
	3.1   |   Characteristics of Schools
	3.2   |   Characteristics of Advertisements
	3.3   |   Characteristics of Stores
	3.4   |   Correlation Between Advertisements and Stores
	3.5   |   Decile Versus Advertisement Characteristics
	3.6   |   Decile Versus Store Characteristics
	3.7   |   Relationship Between Menus, Policies and Advertisements

	4   |   Discussion
	4.1   |   So What?

	Acknowledgements
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


