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Abstract
Habitual dietary intakes and nutrition behaviours developed during childhood and adolescence pave the way for similar behaviours to manifest
in adulthood. Childhood obesity rates have now reached a point where one in six children globally are classified as overweight or obese. Schools
have the unique ability to reach almost all children during key developmental stages, making them an ideal setting for influencing children’s
nutrition behaviours. Evidence suggests the school food environment is not always conducive to healthy food choices and may be obesogenic.
The aim of this narrative review is to explore factors that influence the healthy food and drink environment in and around schools in
New Zealand. The review focused on evidence from New Zealand and Australia given the close resemblance in education systems and school
food guidance. Using the Analysis Grid for Environments Linked to Obesity (ANGELO) framework, the school food environment was categor-
ised into the following domains: economic, political, physical and socio-cultural factors. Findings suggest that food policies are not utilisedwithin
schools, and guidelines to improve the school food environment are not well implemented. Canteen profit models, lack of staff support and
resources, and higher availability of low-cost unhealthy foods are among barriers that hinder implementation. This review highlights recom-
mendations from existing evidence, including canteen pricing strategies, restriction of unhealthy foods and using peermodelling in a time-scarce
curriculum to improve the school food environment. Key areas for improvement, opportunities to enhance policy implementation and untapped
avenues to improve the food and nutrition behaviours of children are highlighted.
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Childhood obesity, unhealthy diets and physical inactivity have
strong linkageswith the development of non-communicable dis-
eases, and are associated with higher economic burden on the
health care sector(1). In New Zealand, one in three children aged
between 2 and 14 years are classified as overweight or obese
compared with one in six globally(2,3). Ethnic disparities also
exist within New Zealand, with Māori and Pacific children more
likely to be overweight and obese comparedwith non-Māori and
non-Pacific children(2). There is a complex relationship between
childhood obesity, health, and educational outcomes, particu-
larly when accounting for the non-BMI-related factors, such as
physical activity and nutrition, and the food environment(4–6).
Dietary habits established during childhood and adolescence
are known to influence behaviours in adulthood and may
impact health later in life, making it an issue that warrants pol-
icy action(7,8). Intervention approaches that exclusively target
individual-level determinants such as knowledge, beliefs and
habits have little or no impact long term(9,10). However, in
combination with environmental-change components these
individual approaches have greater effectiveness in improv-
ing health behaviours(10,11).

The school food environment provides an opportunity for
public health interventions to improve the health of children(12).
In New Zealand, school enrolment is compulsory for children
aged between 6 and 16 years(13). As a result, primary and

secondary schools have the ability to reach almost all children
and young people during the first two decades of their lives,
making them an ideal setting for influencing children’s nutri-
tion and physical activity behaviours(14). The school food
environment refers to all spaces in and around schools where
food is made available and consumed, and represents an
effective setting to influence children’s food choices(15). In
New Zealand, food is usually brought from home and/or
bought at school. From data collected in the 2002 New
Zealand National Children’s Nutrition Survey, more than half
of all students (58%) bought some or most of their food and
drink from the school canteen(16). School food provision
varies, with some schools providing in-house catering to their
canteens, some outsourcing to external catering companies
and food providers, and some having a combination of both.
Previous mandated legislation sought to improve the food
environment within schools; however, the requirements for
‘only healthy food options to be sold on school premises’
was removed following a change in government in 2009(17,18).
Since then, the onus has been put onto the schools’ Board
of Trustees to mandate healthy food and drinks within
schools(17,18). Prior to the introduction of the Healthy Food
and Drink Guidance for Schools in 2020, schools had been
using the Food and Beverage Classification System to help
them to make decisions about which foods to provide within
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schools. It is the schools’ responsibility to decide on the types
of food sold within a school canteen or provided to students
and manage the cost of this; however, the evidence suggests
that the majority of schools still provide unhealthy food
options at cheap prices(14,19).

The Healthy Food Environment Policy Index (Food-EPI)(12)

assessed the New Zealand Government’s level of implementa-
tion of policies and infrastructure support for improving the
healthiness of food environments against international best prac-
tice in 2020. It showed that there had been no change in the level
of implementation of policies in schools to promote healthy food
choices or restriction of unhealthy food promotion to children in
school settings since recommendationsweremade in 2014 by an
expert panel(20). Children consume up to a third of their daily
food intake at schools(21), and data suggest that children con-
sume more snack foods and sugar on school days(22). Schools
have the opportunity to create healthy food environments for
children, yet an analysis of New Zealand primary schools found
high sales of unhealthy foods, lack of adequate facilities for pre-
paring healthy food and lack of school management to support
the provision of healthy foods(14).

The aim of this narrative review is to explore the factors that
influence the healthy food and drink environment in and around
schools in New Zealand. For the purpose of this review, the
food environment will refer to the economic, political, physical,
and socio-cultural contexts that influence children’s food
choices(23–25). The economic context refers to financial factors
such as food cost and affordability; political context refers to
the rules and regulations such as school food policies; physical
context refers to the availability of foods and facilities; and socio-
cultural context refers to the attitudes and perceptions, with par-
ticular focus on children, parents, teachers and school principals.
This framework will be used to ensure broad scoping of the cur-
rent evidence.

Search strategy

The review strategy included a literature search using several
online databases including Web of Science, Research Gate,
PubMed and New Zealand-specific journals relevant to public
health nutrition and children’s nutrition. Search terms included
derivatives of key phrases such as ‘school food environments’,
‘school food policies’, ‘food availability in schools’ and/or search
terms related to the subsections within the four domains. ‘New
Zealand’ or ‘NZ’ was added to purposely find publications rel-
evant to the scope of this paper. There were no filters for date
applied in the search criteria. All publications up to September
2021 were considered for inclusion. Papers assessed for inclu-
sion in this reviewwere selected on the basis of relevance by title
and abstract. All study designs (observational/experimental) and
grey literature (government/institutional reports and guidelines)
were considered for inclusion in this review owing to the limited
available evidence in New Zealand regarding the school food
environment. References were also suggested by other research-
ers in the same field or obtained from references of relevant
articles. New Zealand literature related to food environments
in and around primary and secondary schools was prioritised

followed by Australian literature owing to their close resem-
blance to New Zealand school food guidelines and food provi-
sion systems, and then broader international literature with
particular attention to systematic reviews to gain a wider under-
standing of available publications.

The school food environment: what do we know?

Economic environment

Deprivation and food insecurity. More than 80% of children
in New Zealand source most of the food they consume at school
from home, yet children have little control over these foods(21,26).
The ability to have a sufficient quantity and variety of food is
influenced by both the available income of the household and
the cost of food(27). An analysis of median household income
and expenditures in New Zealand found approximately 23·4–
52·4% of net income for families on low incomes and benefits
were needed to purchase a healthy ‘basic’ diet(27). Similar results
were modelled for Māori and Pacific diets where 15·2−43·9% of
household income (ranging from median household income of
$1733 NZD to sole income support of $636 NZD per week)
would be required to purchase a healthy diet with the inclusion
of culturally important foods(28).

More than a third of children living in the most-deprived
neighbourhoods experience moderate-to-severe food insecu-
rity(29). Food insecurity can be defined as the lack of access to
sufficient, safe and nutritious foods to lead a healthy and produc-
tive life, and is an indicator of socio-economic distress and hard-
ship(29). Food insecurity is disproportionally more prevalent
among Māori and Pacific children and is related to larger house-
holds and lower income(30). Household deprivation also plays a
significant role in the nutrition behaviours of children(29,31).
Evidence suggests that household food insecurity may lead
to the selection of relatively cheap and unhealthy foods, and
may also decrease an individual’s motivation to eat healthily(11).
In New Zealand, 20% of children aged 0–15 years live in house-
holds that report that food ‘ran out often’ or ‘sometimes’, making
it difficult to consume nutritionally balanced diets(30). Children
living in the most deprived neighbourhoods are more likely to
consume sugar-sweetened beverages and takeaways, and are
significantly less likely to meet the recommended fruit and veg-
etable intake and have breakfast every day(2).

Food insecurity is not a new or novel issue with regard to the
health of children. Barriers to children’s fruit and vegetable con-
sumption were noted by key stakeholders (government/
regulatory sectors, produce industry, retail and public health/
nutrition promotion sectors) in New Zealand, which included
negative perceptions of price, living in low-income households
and poverty, and having a low food budget(32). The cost of food
and perceived value for money have also been noted as signifi-
cant barriers to children’s healthy eating behaviours by
New Zealand school principals and general practitioners(33).
Despite the known food insecurity issue, children’s hunger
has often been portrayed as a failure within the family and stig-
matised accordingly in New Zealand(34). As a result, many chil-
dren living with food insecurity may be kept at home on school
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days when they are not able to have breakfast or lunch to avoid
the attention to hardship and associated stigma(34).

Costs within schools. Outsourcing of canteens and the need for
schools to return a profit through canteens and fundraising
events may be a major obstacle to providing children with
healthy food and drink. Canteen use in New Zealand schools
has been associated with frequent consumption of high-sugar
and high-fat foods, as well as increased likelihood of consuming
sugar-sweetened beverages andmeat pies/sausage rolls(16). This
is consistentwith findings in Australia where children purchasing
food from a school canteen tended to consume more energy
from fast food, packaged snacks, desserts, chocolate and confec-
tionary compared with their canteen non-user counterparts(35).
Although child factors such as food preferences and knowledge
may play a role in canteen choices, food cost is also a significant
driver of their decision making. Children aged 9–12 years in
Australia suggested that improving the affordability of healthier
foods sold at the canteenwould likely influence their purchasing
decisions(36). Yet, an analysis of New Zealand school food ser-
vices and canteens found that unhealthy foods such as chips,
cakes/biscuits, sausage rolls and pies were the cheapest menu
items, with sandwiches and filled rolls as the most expensive,
and more unhealthy foods were sold each week as a result(14).
Healthy Food andDrinkGuidance for Schools was recently pub-
lished by the Ministry of Health provides guidance for develop-
ing a school food policy and classifying red, amber and green
food items with recommendations for what foods should be
available in schools(37). However, pricing strategies to encourage
healthy food purchases at schools are not addressed. In
Australia, where a similar traffic-light guidance for schools has
been adopted, a recent investigation found that ‘amber’ and
‘red’ food items were the cheaper option compared with ‘green’
foods, particularly in more disadvantaged areas(38,39). This high-
lights that healthy food items available in schools need to be
more affordable and pricing strategies to promote healthy food
consumption may need to be part of a food policy.

Political environment

Implementation of healthy food and drink policies in
schools. School food policies have the potential to increase
healthy food availability in schools, and targeted school food
and nutrition policies have been shown to increase fruit and veg-
etable consumption, reduce intake of sugar-sweetened bever-
ages and reduce intake of unhealthy snacks in children(40,41).
It is more likely that actions become structural if a policy on
healthy nutrition is developed(41). Food environment policies,
especially for healthy food policies in schools, havemajor imple-
mentation gaps in New Zealand compared with international
best practice(12). In the School Food Environments Review and
Support Tool Study (School-FERST) with 816 participating
New Zealand schools in 2016, only 38·5% of primary and
44·8% of secondary schools reported having a written food
and nutrition policy(42). Of those schools that had a nutrition pol-
icy, the strength and comprehensiveness of that policy was
extremely low. Schools can provide a healthier beverage

environment for students by curbing the availability of sugar-
sweetened beverages and selling plain milk only alongside
adequate provision of fountains to provide drinking-water, oth-
erwise known as a ‘milk and water only’ school(37). However,
only two-thirds (67·5%) of primary schools self-reported to be
a ‘milk and water only’ school, significantly higher than that of
secondary schools (23·3%)(42).

Among a sample of Wellington (New Zealand) primary
schools, although many had been thinking about or were in
the process of implementing an official or unofficial water-only
policy to help to curb children’s consumption of sugar-
sweetened beverages, only 28% had actually implemented a
water-only policy(43). Barriers to school food policy implementa-
tion identified in a recent meta-analysis included lack of support
and training for school staff, lack of acceptance of healthy foods
by the school community, unhealthy fundraising practices,
lower level of priority, and costs to implement the policy if need-
ing to provide healthier foods or install canteen facilities and
drinking-water fountains(44). Similarly, the lack of prioritisation
and value by schools and parental resistance were significant
barriers to school policy implementation in New Zealand(42,43).
Support from school staff members and concerns for children’s
health tended to contribute to a successful implementation of a
healthy food and beverage policy(44).

Despite parental buy-in being perceived as a significant
barrier, studies in Australia and New Zealand have shown that
there is parental support for the implementation of a food policy.
Williden et al.(33) reported that 67% of a sample of parents of chil-
dren aged 5–12 years in New Zealand (n= 101) thought that
implementing a food policy to restrict unhealthy food would
help their child eat more nutritious foods. Pettigrew et al.(45)

reported that 91% of a cohort of parents of children aged 4–18
years in Australia (n= 1200) felt that a policy was a good oppor-
tunity to teach children about healthy eating, and 62% agreed
that a healthy food and drink policy reflected their own views
on children’s diets. Where parents were identified as a barrier
to policy implementation, it was mainly reported that the per-
ceived lack of freedom that their child had to choose what to
eat or buy impacted their support(44). This could highlight that
communication and understanding between schools and
parents is a critical step to getting parental buy-in for a healthy
food and beverage policy. In relation to profitability, implemen-
tation of a school food policy between 2006 and 2008 using a
traffic-light system in Australian school canteens resulted in an
increase in the number of schools achieving break-even, with
no significant changes to profit or loss at the canteen(46). A harder
one to address is the issue of the schools’ prioritisation and value
on implementing a healthy food and beverage policy(42,43), and
further investigation is needed to identify barriers and enablers
to implementing a healthy school food policy in New Zealand.

The Healthy Food and Drink Guidance for Schools. National
governments and the food industry are the two major stake-
holder groups with the greatest capacity to modify food environ-
ments and population diets(20). In 2020, the Ministry of Health
introduced the Healthy Food and Drink Guidance for Schools
in an effort to help schools develop a policy to improve access

408 D. Pillay et al.

https://doi.org/10.1017/S0954422422000154 Published online by Cambridge University Press

https://doi.org/10.1017/S0954422422000154


to healthy food and drinks with a traffic-light food and beverage
classification system(37). The guidance suggests that the school
canteen should be made up of at least 75% ‘green’ food items,
and that ‘red’ food items should not be available for students(37).
The traffic-light system is easy to understand and effective, which
makes it appealing as a tool to promote healthy food and drink
choices(47,48). The effectiveness of this traffic-light policy in New
Zealand schools or communities is yet to be evaluated.

However, although a similar guidance using a traffic-
light-based classification system was implemented in Victoria,
Australia in 2006(49), 5 years later and despite the guidance, an
analysis of 106 Victorian primary and secondary schools found
that 37% of school menus still contained ‘banned’ food items,
and the largest proportion of items on the menu (51%)
belonged to the ‘amber’ food category(50). No school had a
menu with >50% ‘green’ items as recommended. Similarly,
in 2020, only 58% of Western Australian schools (n = 576)
met their ‘Healthy Food and Drink in Public Schools Policy’,
which was implemented in 2014, with 18% still offering
unhealthy food or drinks(51). Despite this, the implementation
of a traffic-light policy in schools has a potential community
benefit. In Australia, the implementation of a traffic-light
school food policy had influenced 24% of parents’ decisions
at the supermarket, since classifying foods as ‘green’, ‘amber’
and ‘red’ assisted them in evaluating the general healthiness of
foods sold in the supermarket(52). The evidence suggests that
the guidance alone may not be enough to increase the health-
iness of the school food service and there needs to be greater
investment in resources to implement and support these pol-
icies; however, benefits of successful implementation of a
school food and beverage policy could potentially have wider
scope than just the school environment.

Health promotion strategies in New Zealand. An overview of
previous and current strategies used to promote nutrition in
schools is presented in Table 1. The data highlight that external
school support has been useful for improving the school envi-
ronment in different ways. For example, incentivised schemes
like the Healthy Heart Award have been successful in reducing
sales of less nutritious foods in schools and helping schools and
early childhood education (ECE) centres to meet the dietary
guidelines(53,54). Programmes that provided nutrition guidelines
such as Fuelled4Life were not very successful in changing food
provision(59). The food and nutrition knowledge of teachers and
students were improved with curriculum-linked programmes
such as the Heart Start Toitoi Manawa programme,
Fuelled4Life and Garden to Table(55,59,68). Some programmes
that taught wider skills through label reading and supermarket
tours such as the Food for Thought programme had wider
benefits with knowledge extending out towards the community
and influencing dietary choices of parents and caregivers(56).
Food provision programmes such as Milk in Schools, Fruit in
Schools, KidsCan and KickStart Breakfast saw improvements
in children’s hunger, concentration and general health(61,65,69).
Milk in Schools and the KaOra, Ka Ako (Free School Lunch) pro-
gramme also saw increases in the daily intake of nutritious foods
such as milk and milk products, and fruits and vegetables,

respectively(60,69). Where there have been external organisations
actively working with schools, the outcomes have been more
favourable, which suggests that schools could benefit from
additional support to promote a healthy food and drink
environment.

Physical environment

Internal school food environment
School food availability. Food availability in schools has an
important role to play in promoting healthy food and drink
choices. Children aged 9–12 years in Australia have identified
that increased availability of healthier food options would pos-
itively influence their purchasing choices(36). Yet, the main
barrier to this is that the unhealthy alternatives are preferable.
The New Zealand Healthy Food and Drink Guidance for
Schools suggests increasing availability of healthy ‘green’ foods
and limiting ‘amber’ and ‘red’ foods. Yet, food sales from five
Wellington (New Zealand) schools showed that the ‘sometimes’
and ‘occasional’ foods still accounted for higher proportion of
total sales even when they had restricted availability(74). In
2019, as part of the New Zealand Child and Youth Wellbeing
Strategy, the government introduced the free and healthy school
lunch programme, Ka Ora, Ka Ako(75). Prior to the implementa-
tion of Ka Ora, Ka Ako in the Hawkes Bay and Bay of Plenty
regions (New Zealand), snack and sweet items and select fresh
fruits were regularly available in the majority of lunches, with
88·6% of children having at least one snack or sweet item(60).
Many children (72·5%) did not have any vegetables available
for lunch over the 4-day period evaluated prior to the implemen-
tation of Ka Ora, Ka Ako. Approximately 25% of students will be
provided free school lunches by the end of 2021, and the provid-
ers of the school lunch programme will be required to meet the
Healthy Food and Drink Guidance for Schools(75). It is not yet
known how this will affect school food availability, particularly
in school canteens.

From previous analyses, canteen use has been associated
with higher consumption of high-fat and high-sugar foods and
beverages in New Zealand primary schools(14,16). Many New
Zealand primary school students purchase some or most of
the food they consume at school from the canteen, and are more
likely to consume soft drinks, chocolate, sweets/confectionary,
pies and sausage rolls, compared with their non-canteen user
counterparts(14,16). In Australian primary schools, despite their
similar traffic-light guidance, foods classified as ‘green’ and
‘amber’were on par with their availability in the school canteen,
yet ‘amber’ food items were the most frequently purchased(76).
Prediction models suggest that the school canteen needs to con-
sist of more than 70% ‘green’ food items for the majority of child-
ren’s food purchases to consist of healthier foods (>50%)(76). An
analysis of South Australian schools (n= 14) suggested that bar-
riers to implementing a healthy canteen included lack of staffing
to prepare more time-consuming menu items, the need to return
a profit, food preferences of students and lack of adequate facili-
ties for healthy food preparation(77).

Previously, vending machines were found to be rare, with
only 3·5% of New Zealand schools (n= 200) found to be
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Table 1. Food and nutrition promotion in schools: previous and current strategies in New Zealand

Initiative Provider Year Intervention Evaluation/Outcomes

Healthy Heart Award NZ Heart
Foundation

1989 to present* An incentive scheme which rewarded schools with a
Heartbeat Award if they met set criteria to improve
their food service (food policies/food availability)
which could be applied for annually. Owing to low
level of support needed, it was successfully imple-
mented on a national scale.

Incentivised schools to reduce sales of less-nutritious foods in
schools(53). Continued participation was associated with a reported
reduction in sales of less-nutritious foods, and increased sales of
healthier foods such as sandwiches and filled rolls. More ECE
centres were likely to meet dietary guidelines for recommended
servings of different food groups if they were participating in the
Healthy Heart programme(54).

Heart Start: Toitoi Manawa NZ Heart
Foundation and
Ministry of Health

2014–2018 A curriculum-linked programme which was offered to
schools across NZ. Schools could choose which
modules they wanted to complete so allowed for
individuality. Also encouraged healthy food and
drinks to be sold at school canteens. Contained 13
modules including tuckshop rules/guidelines and
Fuelled4Life.

Student surveys showed that 78% of learners agreed that activities
from the Heart Start programme has helped them to learn more
about healthy food(55), and 56% of schools said their involvement
with the programme led to a development of a school food policy.
Some changes to food availability occurred: 58% felt that their
involvement in the programme led to the provision of healthier
food in their school canteen; 81% of staff surveyed felt that it had
improved their knowledge and awareness of healthy eating and
physical activity. The modifiability of the programme was appeal-
ing to schools. No educational or social benefits were noted(55).

Foodstuffs Food for Thought
programme

Foodstuffs NZ and
NZ Heart
Foundation

2007 to present* An educational tool to assist NZ primary school teach-
ers to support their students to make healthier food
and lifestyle choices. It was created to assist the
teaching of food and nutrition in primary-school-
aged children. The programme was designed to be
completed over one term including two classroom
sessions with a nutritionist and supermarket tours.

Families with children who participated in the programme were less
likely to buy foods considered unhealthy compared to non-partici-
pants. Families also significantly decreased their purchase of
unhealthy foods compared with 12 months prior.(56). Students felt
that the Food for Thought programme helped them learn more
about the nutritional content of foods available in supermarkets
and how to read food labels, and resulted in greater awareness of
front of pack labelling(55)

Healthy Families NZ Ministry of Health 2015 to present* A large-scale initiative by the Ministry of Health to
improve people’s health where they live, learn, work
and play. Focused on supporting and improving
health promoting environments to enable people to
make good food choices and be physically active,
smoke-free and free from alcohol-related harm.
Local strategic leadership groups in each location
are responsible for supporting, driving and influenc-
ing change in their communities.

Not solely focused on the school environment, but evaluation found
that the programme did positively influence the provision and pro-
motion of water and removal of SSBs in schools(57). Food gardens
were established in schools through collaboration with partners.
However, it was too soon to see if the programme made a change
to chronic disease risk factors(57).

Health Promoting Schools
(HPS)

Ministry of Health 1997 to present* An external support workforce where HPS facilitators
help schools work with their community to identify
and address health and wellness needs and prior-
ities.

Schools that are participating in the HPS service saw increased pos-
itive outcomes for students, including improved attendance rates,
decreases in stand-downs and suspensions, and improvements in
learning and performance in reading(58). The degree of support
and communication given by the HPS facilitator to schools
strongly predicted the overall successfulness of an HPS
school(58).

Fuelled4Life NZ Heart
Foundation and
Ministry of Health

2012–2020 Provided nutrition criteria, tools and resources to sup-
port schools and early learning services to improve
the food they provided. Also known as the Heart
Foundation Food and Beverage Classification
Service.

An evaluation of the programme found that there was a more signifi-
cant increase in awareness and knowledge of healthy eating com-
pared with changes in food provision(59). In 2015, 63% of ECE
services had heard of Fuelled4Life; of those, 70% used the tips
and recipes, but few found the buyers guide useful(59). Less than
15% of schools reported changes to their food provision as a
result of Fuelled4Life(59). Less than half of privately run ECE
centres met the recommended serves of breads and cereals, milk
and milk products, and meat and meat alternatives as stated in
the guidelines(54).
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Table 1. (Continued )

Initiative Provider Year Intervention Evaluation/Outcomes

Ka Ora, Ka Ako: Free
Healthy School Lunches

NZ Government 2020 to present* A New Zealand Government initiative focused on
reducing food insecurity among NZ children. Part of
the NZ Government’s Child Youth and Wellbeing
Strategy. Providing free and healthy school lunches
to schools and kura with the highest concentrations
of learners from disadvantaged backgrounds on a
daily basis(60).

Pilot study looking at provision on free school lunches in Hawkes
Bay and Bay of Plenty schools part of Ka Ora, Ka Ako(60). Those
with insufficient food prior to the provision of the free school
lunches reported a 20% gain in fullness. Schools receiving the
free school lunch saw a 40·6% increase in having at least one
vegetable available in lunches, compared with only a 1·6%
increase in schools not receiving the free lunch. The proportion of
lunches that did not contain any snack or sweet items also
increased by 14·7% among schools receiving the free lunch.
Children receiving the free lunch on average consumed 0·88
(±0·24) more vegetable items and 0·52 (±0·28) fewer snacks and
sweet items at lunch every day. Small benefits observed for qual-
ity of life and physical and emotion functioning. No clear benefits
with regard to school attendance.

Fruit in Schools Ministry of Health 2005 to present* A food provision initiative providing students with a
piece of fruit every school day. Schools in high-dep-
rivation areas are eligible for the programme, with
fruit being delivered to the school by local provid-
ers.

Evaluation was undertaken by Ball and Watts(61). 87% of school prin-
cipals highly rated Fruit in Schools as having a very positive
effect. 85% of principals reported their school had fewer hungry
children because of the programme. 72% of principals felt that fruit
provision enabled children to stay on task and increased concen-
tration in the classroom. Observed benefits to children included
improvement in general health, fewer sores and skin infections,
and reduced sick days. Most agreed that the programme contrib-
uted to awareness among staff and pupil about healthy eating,
eating fruits and vegetables, and nutrition and health(61–63).
Parents reported that their children ate more fruit as a result of the
programme, and 39% of families reported that the whole family
eats more fruit as a result of the programme(62).

KickStart Breakfast Sanitarium,
Fonterra, Ministry
of Social
Development

2009 to present* A food provision initiative where the Ministry of Social
Development partnering with Fonterra and
Sanitarium provides Weetbix and milk every school
day.

Uptake of the KickStart programme was associated a reduction in
the proportion of students with a dental surgery outpatient appoint-
ment(64). Schools reported improvements in general health and
wellbeing of students (75·6%), improvement in concentration lev-
els (74·8%) and improvements in children’s behaviour (60·5%)(65).
A previous intervention study in NZ schools on the provision of a
free breakfast in schools was not found to significantly affect child-
ren’s school attendance and academic achievement, but did sig-
nificantly decrease children’s reported short-term hunger(66).

Garden to Table Charitable Trust 2008 to present* Established to develop and introduce a curriculum-
linked food education programme in New Zealand.
A food education programme that connects garden-
ing, cooking and academic learning.

Evaluation of Garden to Table was undertaken in 2013, with results
showing that there were no associations between the Garden to
Table programme and children’s fruit and vegetable variety or
consumption(67). However, knowledge about cooking and garden-
ing was significantly higher in Garden to Table schools(68).
Children were significantly more likely to have positive attitudes
towards cooking, gardening and fruits and vegetables if they were
in the Garden to Table schools(67,68).

Milk in Schools Fonterra 2013–2020 A food provision initiative that provided all primary-
school-aged children with a 200 ml serving of low-
fat UHT milk every school day to increase milk con-
sumption.

The proportion of children meeting New Zealand guidelines for milk
and milk product consumption increased significantly from base-
line to 2 years follow-up (72% to 84%, respectively; p< 0·05).
72% of parents agreed that the programme positively impacted
their child’s health(69).
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operating one(14). However, among those that did operate a
vendingmachine, soft drinks, fruit juice andmilkwere soldmore
often. Similarly, analyses of Dutch and Australian schools
reported that vending machines containing sweets and sugar-
sweetened beverages were more prevalent than vending
machines with fresh products(41,77). Healthier beverage con-
sumption is influenced by availability and access; having access
to water fountains has been shown to increase water consump-
tion, which may displace the consumption of sugar-sweetened
beverages(78). Access to water fountains in Wellington (New
Zealand)was high in school environments, and although not sta-
tistically significant, the rates of water fountains were higher in
more affluent areas, and rates of access to sugar-sweetened bev-
erages higher in more deprived areas(78). Making healthy bever-
age choices easy and equitable needs to start with increasing
access to healthy drink options, such as water and milk, and
decreasing access to sugar-sweetened beverages.

School curriculum. As children spend most of their weekday
waking hours in the classroom, interventions at a school level
play a key role in the promotion of healthy lifestyle behaviours.
A meta-analysis looking at teaching approaches and healthy eat-
ing outcomes reported that many teaching tools including cur-
riculum-based approaches, experiential learning and cross-
curricular approaches were useful for significantly reducing
energy intake, increasing fruit and vegetable consumption,
reducing sugar consumption and increasing nutrition knowl-
edge in children(79). However, most studies within the meta-
analysis were from the United States or the UK, and generalis-
ability to the New Zealand curriculum and child outcomes is
yet to be explored. The current New Zealand curriculum identi-
fies that health and physical education is a key learning area with
focus on health education, physical activity and home econom-
ics(80); ‘food and nutrition’ is considered one of seven key areas
of learning within this domain. The National Administration
Guidelines state that the board of trustees is required to promote
healthy food and nutrition for all students(81). However, teachers
face numerous barriers to providing nutrition education to stu-
dents, including lack of knowledge and value on the topic,
teachers’ confidence and capability to deliver the programme,
lack of resources, lack of training and insufficient time(82–84).
Integrating nutrition education into core subjects such as math-
ematics, science and literacy may be a solution to the barriers
reported(85). In a scoping review of thirty-nine articles including
literature from Europe and the United States, curricular integra-
tion in primary schools was perceived by teachers as valuable
and easy to implement, had a positive impact on teaching time
and improved the nutrition knowledge of children(85).

Access to support services, for example, the Heart
Foundation Healthy Heart programme, or Health Promoting
Schools (HPS) (Table 1) has also supported some teachers
and schools to deliver this part of the curriculum. Primary
schools that are a part of HPS were doing a better job in promot-
ing student wellbeing compared with schools that were not(86).
Schools and teachers are key players in promoting healthy food
and drink consumption, butmorework needs to go into support-
ing teachers to be able to do this. Intervention strategies that
offered curriculum support, including Heart Start: ToitoiT
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Manawa, and Food for Thought, showed positive results for
students’ learning and teachers’ confidence, suggesting that
external nutrition education support through a health promotion
workforce may be an avenue to explore in the future.

External school food environment. Oftentimes students are
still purchasing unhealthy food items at outlets outside of the
school, which may disincentivise schools to attempt to improve
the internal school food environment(87). A study of five schools
in Wellington (New Zealand) found that a high percentage of
students were likely to pass food outlets and outdoor food adver-
tisements on the way to and from school(87). Children’s inter-
actions with convenience stores were analysed as part of the
Kids’ Cam cross-sectional study in New Zealand(88). The findings
showed that 22% of the participating children (n= 168) visited a
convenience store within a 4-day period. From the photos col-
lected, it was obvious that non-core food and drink items domi-
nated their core counterparts at a rate of 8·3 to 1, and this was
then reflected in the purchasing behaviours of children with
non-core food items dominating total purchases (94·6%) over
the study period. In New Zealand, access to food retailers is sig-
nificantly higher in more deprived areas compared with less
deprived areas(89), and it has been shown internationally that
children with less desirable eating habits are likely to be found
in areas dense with easily accessible outlets selling mainly snack
foods and takeaway meals(90). However, correlation does not
equal causation. An international systematic review found very
little evidence suggesting that the retail food environment
around schools affected food purchases and consumption(91).
This was further supported by a study of mid-high decile schools
in Otago (New Zealand) with results suggesting that children’s
dietary quality and consumption was not associated with having
easy access to local food outlets around schools(92). Despite con-
flicting evidence, experts in New Zealand have called for action
with regard to zoning laws to create healthy community food
environments(12) with reference to international best practice
including ‘Green Food Zones’, which ban the sale of fast foods
and soft drinks within 200m of schools in Korea, and prohibition
of fast food restaurants within 500 feet of all schools in Detroit,
USA(20). Further research on the retail food environment around
schools and children’s consumption behaviours is needed, par-
ticularly in low-decile and more socio-economically deprived
areas, to support public health action to regulate food outlets
around schools.

Although access to food outlets and children’s consumption
still warrants more research, advertising is significantly associ-
ated with greater consumption of unhealthy food and beverages
by children(93). New Zealand school neighbourhoods are sur-
rounded by junk food marketing, and more than 60% of the
advertisements are considered in breach of the restrictions
imposed by the Advertising Standards Authority: Children and
Young Peoples Advertising Code(87,94). The Food Industry
Taskforce Report to Ministers in 2018 outlined suggestions to
restrict fixed outdoor advertising of foods high in saturated fat,
sugar and salt within 300 m of the main gate of schools(95),
yet, a recent 2020 study using Google Street View data around
New Zealand schools found that 12·8% of all bus-stop advertise-
ments within a 500-m distance of schools were for non-core food

items(96). Given the higher density of food outlets in areas of
higher deprivation, it is unsurprising that the proportion of junk
food advertising is also significantly higher around low-decile
schools(94,96). Aside from traditional advertising through physical
and televised media, children are now also more vulnerable to
food marketing through the internet and social media. Although
in New Zealand the extent of food marketing on popular, non-
food websites was found to be low, a wide range of marketing
techniques and features were identified on food brand websites
that specifically targeted children, including games and free
downloadable items(97). Unfortunately, New Zealand falls short
of international best-practice standards, with significant gaps
in the implementation of policies that restrict the promotion
of unhealthy foods to children through broadcast and non-
broadcast media and within children’s settings(12,20). This leaves
children especially vulnerable to unhealthy food and beverage
marketing, given that they do not yet possess the cognitive
ability to process, comprehend and evaluate the intent behind
advertising(98).

Socio-cultural environment

Child factors: food preferences, knowledge and attitudes.
Elements of the socio-cultural environment are broad and
variable in the current published literature, and open to situa-
tional or discipline-specific bias. However, food knowledge,
self-efficacy, food beliefs, peer modelling and social relation-
ships, parental influence, cultural beliefs and sensory appeal
have been identified as high-priority research areas for school-
aged children(99,100).

By the age of 6 years, environmental factors that
influence children’s decision making are already set(101). Both
international(101,102) and New Zealand(103) studies have found
that children do have good knowledge about the general health-
iness of foods and are able to identify fruits and vegetables as
being healthier compared with packaged food items such as
chips (crisps) and sweets. Knowledge of healthy foods does
not necessarily influence food preferences; this was highlighted
in New Zealand, where children from the Manawatu Region
were asked to construct a ‘healthy’ lunchbox and then construct
their ‘dream’ lunchbox(104). Most children (95·4%) selected fruits
and vegetables to be in their ‘healthy’ lunchbox, compared with
only 57·7% including these in their ‘dream’ lunchbox. The top
four food items in the ‘dream’ lunchboxes were chocolate bars,
donuts, lollies and chips. Interestingly, when asked about what
their diet might be as adults, children aged 6–11 years in Wales
with preferences for chips and sweets said that they would likely
shift to eating more fruits, vegetables and meat(101).

Children’s preferences for fruit and vegetables are wide and
variable. While some children in New Zealand may find mis-
shapen fruit and vegetables unacceptable, others find themmore
appealing because of their interesting shapes(105). Their prefer-
ences may also not be necessarily guided by learned experien-
ces; for example, if they did not enjoy broccoli, they may also
perceive other green vegetables to be less appealing out of fear
that their senses will not be satisfied(103). The New Zealand Food
andNutritionGuidelines for Healthy Children andYoung People
recommend that children over 5 years of age should eat at least
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three servings of vegetables and two servings of fruit per day(7).
However, from the 2019/2020 New Zealand Health Survey, only
44·1% of children met the recommended fruit and vegetable
intake. Over the past decade, there has been a significant reduc-
tion in the proportion of childrenmeeting the fruit and vegetable
intake guidelines (from 55·5% in 2011/2012). Food preferences
of children are often shaped by many modifiable and fixed fac-
tors, including parental diet quality and habits, frequency of fam-
ily meals, social norms and attitudes within their environment,
media and advertising, and genetic predisposition(103,105,106).

Children’s lunchboxes may also be influenced by peer mod-
elling or perceived social risk. A recent systematic analysis of
international qualitative and quantitative studies on the influence
of peers on children’s healthy eating behaviours showed that the
influence is negative more often than positive; however, some
studies found no effect at all(107). Where there were associations,
children with friends who were concerned with eating healthy
food and were in a scenario where peer attitudes and peer
approval were generally positive towards healthy food hadmore
positive healthy eating behaviours(107,108). On the other hand,
environments where peer models favoured energy-dense foods,
and where energy-dense foods were instead perceived as
socially acceptable, children were more likely to engage in
unhealthy eating behaviours(107,109,110). Limited data exist in
New Zealand examining the social/peer influence on healthy
eating; however, one study in New Zealand has highlighted that
more than a third of surveyed children (n= 109) reported that
social influence from peers and friends affected their food
choices(111). There is a way to make this social situation work
in the favour of children. In the Netherlands, a group of research-
ers recruited the most influential children in each classroom to
promote water consumption to their peers(112). Children who
were exposed to the intervention reported a statistically signifi-
cant increase in water consumption and a decrease in sugar-
sweetened beverage consumption compared with those who
did not have the classroom promotion from their peers.
Promoting healthy eating through peers and social interaction
is a unique opportunity that is missed in health promotion, yet
much of the international literature(107–110, 112) highlights that this
can both positively and negatively influence dietary intakes in
children. More work needs to be done in New Zealand to exam-
ine peer-to-peer interactions on promoting healthy behaviours.

Parent factors: role modelling, knowledge and affordability.
The diets of primary-school-aged children are largely dependent
on parental dietary intakes, likely owing to the lack of autonomy
that children at this age have with regard to their dietary
choices(113). Parental role modelling, beliefs and attitudes influ-
ence children’s eating behaviours(114). Parental diet quality was
assessed in relation to children’s dietary patterns in Dunedin,
New Zealand(113), with results suggesting that, if parents had a
poorer diet, their children’s diet also tended to consist of more
frequent consumption of unhealthy foods. Conversely, higher
parental diet quality was associated with a lower consumption
of unhealthy snack foods(113). Higher frequency of family meals
in New Zealand has also been associatedwithmany positive eat-
ing behaviours in children, including intake of more fruits and

vegetables, eating breakfast before school and purchasing food
less often(115,116). Parents are often under-utilised in health pro-
motion strategies (Table 1). Yet, parents with higher nutritional
knowledge and who frequently communicated about healthier
eating habits and critical understanding of food advertising led
to children consuming less energy-dense foods(110). This high-
lights parental role modelling, and parental knowledge and atti-
tudes may be important to target in health promotion. However,
these targets are complicated by external influences. For
example, parents in New Zealand of Pacific Island descent are
knowledgeable about healthy foods; however, cost, affordability
and time restraints are more influential on food choices(117).
Similarly, Australian parents(118) and New Zealand parents(119)

identified that they did not feel well equipped to choose healthy
foods, particularly with increased food marketing, and felt that
lifestyle demands, pressure from their children, increased den-
sity of food outlets, and peer social influence were barriers to
healthy eating.

Although parents may feel that healthy eating is expensive,
and cost modelling using New Zealand data has suggested that,
compared with current New Zealand diets, ‘healthier’ diets are
more expensive when matched calorically(28,120), there is theo-
retical evidence that substituting current New Zealand diets
for low-cost, nutrient-dense foods can result in healthier and
more affordable diets for New Zealanders(121). An Australian
study looking at lunchbox composition in primary-school-aged
children found that lunchboxes which contained more fruit
juice/cordial, packaged snacks, chocolates and soft drinks were
more expensive to construct compared with a typical lunchbox
consisting of one sandwich, two biscuits, a piece of fruit, a pack-
aged snack and juice/cordial or water(122). It was noted that, on
average, the lunches of children in the lowest socio-economic
quartile were 20% more expensive than the lunches of children
in the higher socio-economic quartile, equating to an additional
AUD$52 (US$40) more per child per year(122). Although small,
this suggests that changes can be made to improve the healthi-
ness of lunches in lower socio-economic groups while remain-
ing affordable. Efforts to increase parental awareness and
knowledge around healthy eating are needed but cannot be
effective in isolation.

Public health policies aim to reduce inequities, particularly for
Māori and Pacific peoples, and evidence suggests that societal
biases may be a hindering factor. In a recent analysis of parental
views on childhood overweight and obesity across ethnicities in
New Zealand (n= 180)(119), Pacific participants rejected the idea
that ‘big is seen as beautiful’, and the idea that ‘culture encour-
ages eating’ was deemed offensive to some participants.
Respondents also commented on the lack of culturally appropri-
ate information, resources and services available. Cost of healthy
food, relative ease of access of takeaways, and lack of time were
the top three perceived factors that influenced a child’s
weight(119). Affordability of healthy food will always be relative
to the amount of income a family receives. Policies that improve
affordability and access to healthy food, and that address time
scarcity of people living with food insecurity and those in
socio-economically deprived areas, should also be at the fore-
front of health promotion.
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School factors: school leader and teacher perceptions.
International intervention studies to increase fruit and vegetable
consumption in children have shown that teacher attitudes can
influence children’s perceptions and contribute to a pro-
gramme’s success(123,124). Therefore, teachers have an important
role in the promotion of healthy eating behaviours. The New
Zealand education curriculum identifies that ‘food and nutrition’
is one of seven key areas of learning within the health and physi-
cal activity domain(80). There are limited data within the New
Zealand context with regard to teachers’ perceptions and atti-
tudes to nutrition promotion within schools. However, the lack
of time within the curriculum, which is heavily centred on liter-
acy and numeracy, and the limited nutrition training provided to
teachers may be an obstacle(125). This is also reported within
international literature. Primary school teachers in New South
Wales (n= 33)(84) and primary and secondary school teachers
in California (n= 102)(83) reported that lack of resources and
time were the most common barriers to teaching nutrition.
Without an overhaul of the current curriculum, it is likely that
external support will be needed to provide teachers with the
tools to promote nutrition within the time-scarce teaching envi-
ronment, similar to interventions such as the Heart Foundation
Heart Start Toitoi Manawa programme, which delivered curricu-
lum support in New Zealand for teachers (Table 1)(55).

More work needs to be done in New Zealand to understand
the enablers and barriers for teachers to promote a healthy food
and drink environment. Some teachers may feel that the school
food availability is not their responsibility; however, the types of
food and beverage that dominate a school canteen can under-
mine the health and nutrition curriculum by promoting unheal-
thy foods(77). In an analysis of New Zealand schools (n= 200),
60% of teachers felt that nutrition was high on their list of prior-
ities, yet only half of teachers thought that management sup-
ported the provision of healthy foods through the canteen or
lunch order service(14). An analysis of Australian school canteens
(n= 203) found that, while almost all canteen managers (92%)
reviewed their menus annually to identify opportunities to
improve the healthiness of food items sold, less than half labelled
their menus to identify healthy options (43%), and less than a
quarter had a canteen policy (22%) or included only healthy
meals in their ‘meal deals’ (25%)(126). This may be because can-
teens need to return a profit. A qualitative analysis of Australian
school principals (n= 14) and canteenmanagers (n= 14) reported
contradictory opinions between the two groups: canteenmanagers
were under the impression that canteens needed to make a profit,
whereas principals were not so concerned with profits and more
concerned about what was sold to children(77). These differing
opinions and thewider impact on school foodavailability highlights
the need for comprehensive school food policies.

Additionally, the importance of nutrition promotion in
schools may be hindered by differing opinions on whom the
responsibility lies with to promote healthy eating in the first
place: the school, or the parents. Although many health promo-
tion policies encourage a working relationship between schools
and parents, negative parental reactions and parental resistance
to changes in food policy have been identified as barriers to
implementing a healthy food and drink environment in
schools(74). Interviews with New Zealand principals (n= 6)

and teachers (n= 26) suggested that the primary goal of the
school was health education, and that working with families
to promote healthy eating behaviours in children was beyond
the scope of what was manageable for schools(127). This may
tie in with the frustrations felt by teachers with regard to enforc-
ing a food policy in schools given that children have limited con-
trol over foods brought to school, and because parents may
resent the perceived criticism(86). School principals are aware
that time pressures on parents and food insecurity influence
the foods that children bring from home(33,74); however, many
teachers perceive unhealthy foods to be a result of parental lack
of nutrition knowledge, skills and ability(127), which is a concept
that adds to the hardship stigma. Policies to improve the school
food environment should promote and provide guidance on
ways to build a cohesive relationship between schools and
the community, both of which have significant influence over
children’s health behaviours.

Strengths and limitations

To the author’s knowledge, this is the first broad overview of the
New Zealand school food environment. This review included a
comprehensive search of the literature using multiple databases
to ensure relevant research papers were captured. The food
environment was categorised according to the conceptualised
four domains; economic, political, availability and socio-cultural,
which guided the scope of this review(23). There was overlap of
the factors within each domain as some factors applied to several
categories and, owing to the broad examination of the food envi-
ronment, many connections and interdependencies exist. There
are several limitations to this review. A systematic approach to
the literature search was not undertaken for the purpose of includ-
ing the limited available evidence within New Zealand. Despite
this, the review provides the breadth of current evidence on the
NewZealand school food environment, and owing to the relatively
few New Zealand studies, evidence from Australian schools was
included as the education system and school food guidance is sim-
ilar. The literature search was guided by co-authors and a librarian
to reduce the risk of bias. The search was restricted to English-
language publications, and where data from New Zealand could
be obtained pertaining to the four domains and subsections, further
literature searches outside of New Zealand were not conducted in
order to stay within the scope of this paper. Owing to the narrow
regional scope of this paper, there is the potential that larger
international and/or non-English language publications may chal-
lenge the conclusions drawn from this review.

Conclusions

NewZealand data are lackingwith regard to evaluating the effec-
tiveness of school food policies and government guidelines in
addressing the school food and beverage environment. On
the basis of the existing evidence, school food policies have
the potential to improve the healthy food and drink environ-
ment; however, they are not often implemented and lack com-
prehensiveness. There are many external influencers that are
often not addressed in food policies and guidelines that may hin-
der implementation. This review highlights the importance of

Examining the school food environment 415

https://doi.org/10.1017/S0954422422000154 Published online by Cambridge University Press

https://doi.org/10.1017/S0954422422000154


food cost and lack of resources as a significant barrier to imple-
menting a healthy food and drink environment within schools
and in the community. Strategies to improve the affordability
of healthy foods, particularly in lower socio-economic areas
and those experiencing food deprivation, may help to promote
healthy eating in the community and, as a result, positively influ-
ence children’s food behaviours. Guidelines for improving
school food availability should include pricing strategies along-
side restriction of unhealthy foods sold in school canteens to
incentivise students to make healthier choices. The food envi-
ronment around schools is also something to explore as part
of a health promotion strategy. Policies to restrict unhealthy food
advertising and marketing to children should be improved in
New Zealand, particularly around schools. Tools to promote
nutrition education in schools should start with added support
for teachers to improve their knowledge, confidence and skills.
Using peer modelling may be an efficient way to promote
healthy eating within schools without disrupting the current cur-
riculum. Schools are uniquely placed to promote health and
nutrition to children at a critical stage in their lives. Theymay also
play a role in nutrition promotion for the wider community.
Greater investment in resources to implement and support
school policies through an external work force may be a viable
option to alleviate the pressure from schools. The review high-
lights gaps in policy implementation, and potential factors that
could enable successful implementation of a healthy food envi-
ronment in New Zealand schools. Further research on the New
Zealand school food environment, including analyses of current
school food availability, food policies and the implementation of
the new Healthy Food and Drink Guidance for Schools, would
help to identify areas for improvement.

Acknowledgements

This research received no specific grant from any funding
agency, commercial or not-for-profit sectors.

There are no conflicts of interest.
D.P., C.W. and A.A. designed and conceptualised this review.

D.P. completed the literature search. D.P. wrote the first draft.
D.P., C.W. and A.A. edited and reviewed the final version.

References

1. World Health Organisation (2013) Global Action Plan for the
Prevention and Control of Noncommunicable Diseases
2013–2020. Geneva: WHO.

2. Ministry of Health (2020) Annual data explorer 2019/2020:
New Zealand health survey [Data File]. https://minhealthnz.
shinyapps.io/nz-health-survey-2019-20-annual-data-explorer/
(accessed 21 April 2021).

3. OECD (2017) Obesity Update 2017. Paris: Organisation for
Economic Co-operation and Development.

4. Sport New Zealand (2020) Active NZ 2019 Participation
Report. Wellington: Sport New Zealand.

5. Carey FR, Singh GK, Brown HS, et al. (2015) Educational out-
comes associated with childhood obesity in the United States:
cross-sectional results from the 2011–2012 National Survey of
Children’s Health. Int J Behav Nutr Phys Act 12, S3.

6. Guthold R, Stevens GA, Riley LM, et al. (2020) Global trends in
insufficient physical activity among adolescents: a pooled
analysis of 298 population-based surveys with 1.6 million par-
ticipants. Lancet Child Adolesc Health 4, 23–35.

7. Ministry of Health (2012) Food and Nutrition Guidelines for
Healthy Children and Young People (Aged 2–18 years): A
Background Paper. Partial revision February 2015.
Wellington: Ministry of Health.

8. Movassagh EZ, Baxter-Jones ADG, Kontulainen S, et al. (2017)
Tracking dietary patterns over 20 years from childhood through
adolescence into young adulthood: the Saskatchewan pediatric
bone mineral accrual study. Nutrients 9, 990.

9. Lakerveld J, Brug J, Bot S, et al. (2012) Sustainable prevention
of obesity through integrated strategies: the SPOTLIGHT pro-
ject’s conceptual framework and design. BMC Public Health
12, 793.

10. Brug J, van der Ploeg HP, Loyen A, et al. (2017) Determinants
of diet and physical activity (DEDIPAC): a summary of find-
ings. Int J Behav Nutr Phys Act 14, 150.

11. Sawyer ADM, van Lenthe F, Kamphuis CBM, et al. (2021)
Dynamics of the complex food environment underlying
dietary intake in low-income groups: a systems map of asso-
ciations extracted from a systematic umbrella literature
review. Int J Behav Nutr Phys Act 18, 96.

12. Mackay S, Sing F, Gerritsen S, et al. (2020) Benchmarking Food
Environments 2020: Progress by the New Zealand Government
on Implementing Recommended Food Environment Policies &
Priority Recommendations. Auckland: The University of
Auckland.

13. Ministry of Education (2000) Education Training Act. New
Zealand: Ministry of Education.

14. Carter M-A & Swinburn B (2004) Measuring the ‘obesogenic’
food environment in New Zealand primary schools. Health
Promot Int 19, 15–20.

15. FAO (2021) Healthy Food Environment and School Food.
https://www.fao.org/school-food/areas-work/food-environment/
en/ (accessed 5 April 2021).

16. Utter J, Schaaf D, Mhurchu CN, et al. (2007) Food choices
among students using the school food service in New
Zealand. N Z Med J 120, 1–11.

17. Gorton D, Eyles H, Mhurchu CN, et al. (2009) Removal of the
requirement for schools to only sell healthy food a giant leap
backwards. N Z Med J 122, 130–132.

18. Cushman P (2012) The impact of short-term food regulations
in New Zealand schools. Health Educ 112, 485–496.

19. DSouza E (2017) School-FERST – Preliminary Results for
Composite Schools (Version 1). Auckland, New Zealand:
The University of Auckland.

20. Swinburn B, Dominick CH & Vandevijvere S (2014)
Benchmarking Food Environments: Experts’ Assessments
of Policy Gaps and Priorities for the New Zealand
Government. Auckland: University of Auckland.

21. Regan A, ParnellW, Gray A, et al. (2008) NewZealand children’s
dietary intakes during school hours. Nutr Dietet 65, 205–210.

22. Rockell JE, Parnell WR, Wilson NC, et al. (2011) Nutrients and
foods consumed by New Zealand children on schooldays and
non-schooldays. Public Health Nutr 14, 203–208.

23. Swinburn B, Egger G & Raza F (1999) Dissecting obesogenic
environments: the development and application of frame-
work for identifying and prioritizing environmental interven-
tions for obesity. Prev Med 29, 563–570.

24. HLPE (2017)Nutrition and Food Systems. A Report by the High
Level Panel of Experts on Food Security and Nutrition of the
Committee on the World Food Security. Rome: FAO.

25. O’Halloran S, Eksteen G, Gebremariam M, et al. (2020)
Measurement methods used to assess the school food

416 D. Pillay et al.

https://doi.org/10.1017/S0954422422000154 Published online by Cambridge University Press

https://minhealthnz.shinyapps.io/nz-health-survey-2019-20-annual-data-explorer/
https://minhealthnz.shinyapps.io/nz-health-survey-2019-20-annual-data-explorer/
https://www.fao.org/school-food/areas-work/food-environment/en/
https://www.fao.org/school-food/areas-work/food-environment/en/
https://doi.org/10.1017/S0954422422000154


environment: a systematic review. Int J Environ Res Public
Health 17, 1623.

26. Ministry of Health (2003) NZ Food NZ Children: Key Results of
the 2002 National Children’s Survey. Wellington: Ministry of
Health.

27. Robinson V (2010) Food Costs for Families: Analysis of the
Proportion of the Minimum Wage and Income Support
Benefit Entitlements that Families Need to Purchase a
Healthy Diet. Lower Hutt, New Zealand: Regional Public
Health.

28. Mackay S, Buch T, Vandevijvere S, et al. (2018) Cost and
affordability of diets modelled on current eating patterns
and on dietary guidelines, for New Zealand total population,
Māori and Pacific households. Int J Environ Res Public Health
15, 1255.

29. Ministry of Health (2019) Household Food Insecurity among
Children in New Zealand. Wellington: Ministry of Health.

30. New Zealand Government (2021) Child Poverty Related
Indicators Report (2019–20). Wellington, New Zealand:
The Department of the Prime Minister and Cabinet on behalf
of the Crown.

31. Carter K & Gunasekara FI (2012) Dynamics of Income and
Deprivation in New Zealand, 2002–2009: a descriptive
analysis of the survey of family income and employment
(SoFIE). Wellington, New Zealand: University of Otago.

32. Gerritsen S, Harré S, Swinburn B, et al. (2019) Systemic bar-
riers and equitable interventions to improve vegetable and
fruit intake in children: interviews with national food system
actors. Int J Envir Res Public Health 16, 1387.

33. Williden M, Taylor RW, McAuley KA, et al. (2006) The APPLE
project: an investigation of the barriers and promoters of
healthy eating and physical activity in New Zealand children
aged 5–12 years. Health Educ J 65, 135–148.

34. CPAG (2011) Hunger for Learning. Nutritional Barriers to
Children’s Education. Auckland: Child Poverty Action Group.

35. Bell AC & Swinburn BA (2004) What are the key food groups
to target for preventing obesity and improving nutrition in
schools? Eur J Clin Nutr 58, 258–263.

36. Cleland V, Worsley A & Crawford D (2004) What are grade 5
and 6 children buying from school canteens and what do
parents and teachers think about it? Nutr Diet 61, 145–150.

37. Ministry of Health (2020)Healthy Food andDrinkGuidance –
Schools. Wellington: Ministry of Health.

38. Wyse R, Wiggers J, Delaney T, et al. (2017) The price of
healthy and unhealthy foods in Australian primary school can-
teens. Aust N Z J Public Health 41, 45–47.

39. Billich N, AdderleyM, Ford L, et al. (2019) The relative price of
healthy and less healthy foods available in Australian school
canteens. Health Promot Int 34, 677–686.

40. Micha R, Karageorgou D, Bakogianni I, et al. (2018)
Effectiveness of school food environment policies on child-
ren’s dietary behaviours: a systematic review and meta-
analysis. PLoS ONE 13.

41. Milder IEJ, Mikolajczak J, van den Berg SW, et al. (2015) Food
supply and actions to improve dietary behaviour of students –
a comparison between secondary schools participating or not
participating in the ‘Healthy School Canteen Program’. Public
Health Nutr 18, 198–207.

42. Vandevijvere S, Mackay S, D’Souza E, et al. (2018) How
Healthy are New Zealand food Environments? A
Comprehensive Assessment 2014–2017. Auckland, New
Zealand: The University of Auckland.

43. Mansoor OD, Ali R & Richards R (2017) Regional survey sup-
ports national initiative for ‘water-only’ schools in New
Zealand. Aust N Z J Public Health 41, 508–511.

44. Ronto R, Rathi N,Worsley A, et al. (2020) Enablers and barriers
to implementation of and compliancewith school-based healthy
food and beverage policies: a systematic literature review and
meta-synthesis. Public Health Nutr 23, 2840–2855.

45. Pettigrew S, Donovan RJ, Jalleh G, et al. (2013) Predictors of
positive outcomes of a school food provision policy in
Australia. Health Promot Int 29, 317–327.

46. Pettigrew S, Pescud M & Donovan RJ (2012) Outcomes of the
West Australian school healthy food and drink policy. Nutr
Dietet 69, 20–25.

47. Kelly B, Hughes C, Chapman K, et al. (2009) Consumer testing
of the acceptability and effectiveness of front-of-pack food
labelling systems for the Australian grocery market. Health
Promot Int 24, 120–129.

48. Borgmeier I & Westenhoefer J (2009) Impact of different food
label formats on healthiness evaluation and food choice of
consumers: a randomized-controlled study. BMC Public
Health 9, 184–184.

49. VIC Department of Education and Early Childhood
Development (2006) ‘Go for Your Life’ Healthy Canteen Kit –
School Canteens and Other School Food Services Policy.
Melbourne: State Government of Victoria.

50. Silva-Sanigorski AD, Breheny T, Jones L, et al. (2011)
Government food service policies and guidelines do not create
healthy school canteens. Aust N Z J Public Health 35, 117–121.

51. Western Australian Department of Health (2021) WA Healthy
Food and Drink School Principal Survey Report 2020. Perth,
Western Australia: Chronic Disease Prevention Directorate.

52. Pettigrew S, Pescud M & Donovan RJ (2012) Traffic light food
labelling in schools and beyond. Health Educ J 71, 746–753.

53. Carter M-A & Swinburn B (1999) Measuring the impact of a
school food programme on food sales in New Zealand.
Health Promot Int 14, 307–316.

54. Gerritsen S, Dean B, Morton SMB, et al. (2017) Do childcare
menusmeet nutrition guidelines? Quantity, variety and quality
of food provided in New Zealand Early Childhood Education
services. Aust N Z J Public Health 41, 345–351.

55. Soupen A, Edirisuriya N&Appleton-Dyer S (2017) Evaluation
of the Heart Start: Toi Toi Manawa School Programme: Report
for the National Heart Foundation of New Zealand.
Auckland, New Zealand: Synergia.

56. Food For Thought (2016) Food For Thought: Our Impact.
https://www.foodforthought.co.nz/newpage73a56d93 (accessed
01 July 2021).

57. Matheson A, Walton M, Gray R, et al. (2018) Summative
Evaluation Report: Healthy Families NZ. Wellington:
Massey University Evaluation Team.

58. Leeson H (2017) Health Promoting Schools: Impact on
Targeted Student Outcomes. Analysis Report. Wellington:
Ministry of Health.

59. Edirisuriya N, Appleton-Dyer S & Boswell A (2015)
Fuelled4life Evaluation Report: Report for the Heart
Foundation. Auckland, New Zealand: Synergia.

60. Peirce PV, Blackie E, Morris M, et al. (2021) New Zealand
Healthy School Lunch Pilot Ka Ora, Ka Ako Interim
Evaluation [Mo Education, editor]. Wellington: Ministry of
Education.

61. Ball J &Watts C (2015) External Evaluation of Fruit in Schools.
Auckland, New Zealand: 5þ A Day Charitable Trust.

62. Watts C (2018) External Evaluation of Fruit in Schools Final
Report. Auckland, New Zealand: 5þ A Day Charitable Trust.

63. Boyd S, Dingle R, Campbell R, et al. (2007) Taking a Bite of the
Apple: The Implementation of Fruit in Schools (Healthy
Futures Evaluation Report to the Ministry of Health).
Wellington: New Zealand Council for Educational Research.

Examining the school food environment 417

https://doi.org/10.1017/S0954422422000154 Published online by Cambridge University Press

https://www.foodforthought.co.nz/newpage73a56d93
https://doi.org/10.1017/S0954422422000154


64. WilsonM,HyslopD, VetteM, et al. (2018)KickStart Breakfasts
and Indicators of Child Health in Linked Administrative
Data. New Zealand: Ministry of Social Development and
Oranga Tamariki.

65. KickStart Breakfast (2019) 2019 Term Four KickStart
Breakfast Survey. https://www.kickstartbreakfast.co.nz/
social-wellbeing (accessed 01 July 2021).

66. Mhurchu CN, Gorton D, Turley M, et al. (2013) Effects of a free
school breakfast programme on children’s attendance, aca-
demic achievement and short-term hunger: results from a
stepped-wedge, cluster randomised controlled trial. J Epidemiol
Commun Health 67, 257–264.

67. Wakefield G (2013) Can the Garden to Table Programme
Improve Children’s Fruit and Vegetable Consumption?
Master of Science. Auckland, New Zealand: Massey
University.

68. Dickinson P&Gregory A (2013)Garden to Table Programme:
Final Evaluation Report. Auckland, New Zealand: SHORE
and Whariki Research Centre.

69. Marsh S, Jiang Y, Carter K, et al. (2018) Evaluation of a free
milk in schools program in New Zealand: effects on children’s
milk consumption and anthropometrics. J School Health 88,
596–604.

70. Impact Lab (2020) KidsCan Impact Lab GoodMeasure Report.
Wellington, New Zealand: Impact Lab.

71. KidsCan (2020) Giving All Kiwi kids a Fair Start: KidsCan
Annual Report 2020. Auckland, New Zealand.

72. Rush E, Reed P, McLennan S, et al. (2012) A school-based
obesity control programme: project Energize. Two-year out-
comes. Br J Nutr 107, 581–587.

73. Rush E, McLennan S, Obolonkin V, et al. (2014) Project
Energize: whole-region primary school nutrition and physical
activity programme; evaluation of body size and fitness 5 years
after the randomised controlled trial. Br J Nutr 111, 363–371.

74. Walton M, Waiti J, Signal L, et al. (2010) Identifying barriers to
promoting healthy nutrition in New Zealand primary schools.
Health Educ J 69, 84–94.

75. Ministry of Education (2021) Ka Ora, Ka Ako | healthy school
lunches programme. https://www.education.govt.nz/our-
work/overall-strategies-and-policies/wellbeing-in-education/
free-and-healthy-school-lunches/ (accessed 05 August
2021).

76. Clinton-McHarg T, Janssen L, Delaney T, et al. (2018)
Availability of food and beverage items on school canteen
menus and association with items purchased by children of
primary-school age. Public Health Nutr 21, 2907–2914.

77. Drummond C & Sheppard L (2011) Examining primary
and secondary school canteens and their place within the
school system: a South Australian study. Health Educ Res
26, 739–749.

78. Pearson AL, de Latour P, Kemp G, et al. (2014) Understanding
differences in access to water fountains and sugar-sweetened
beverages in children’s environments: a pilot study in high and
low deprivation neighbourhoods. Health Place 30, 94–97.

79. Dudley DA, Cotton WG & Peralta LR (2015) Teaching
approaches and strategies that promote healthy eating in pri-
mary school children: a systematic review and meta-analysis.
Int J Behav Nutr Phys Act 12, 28.

80. Ministry of Education (2015) The New Zealand Curriculum
[Ministry of Education, editor]. Wellington: Ministry of
Education.

81. Ministry of Education (2020) The National Administration
Guidelines. https://www.education.govt.nz/our-work/
legislation/nags/ (accessed 06 July 2021).

82. Rapson J, Conlon C & Ali A (2020) Nutrition knowledge and
perspectives of physical activity for pre-schoolers amongst

early childhood education and care teachers. Nutrients 12,
1984.

83. Jones AM&Zidenberg-Cherr S (2015) Exploring nutrition edu-
cation resources and barriers, and nutrition knowledge in
teachers in California. J Nutr Educ Behav 47, 162–169.

84. de Vlieger N, Riley N,Miller A, et al. (2019) Nutrition education
in the Australian New SouthWales primary school curriculum:
an exploration of time allocation, translation and attitudes in a
sample of teachers. Health Promot J Aust 30, 94–101.

85. Follong BM, Verdonschot A, Prieto-Rodriguez E, et al. (2021)
Nutrition across the curriculum: a scoping review exploring
the integration of nutrition education within primary schools.
Nutr Res Rev, 1–16.

86. Education Review Office (2017) Food, Nutrition and Physical
Activity in New Zealand Schools and Early Learning Services:
Effective Practice [ER Office, editor]. Wellington, New
Zealand: Education Review Office.

87. Walton M, Pearce J & Day P (2009) Examining the interaction
between food outlets and outdoor food advertisements
with primary school food environments. Health Place 15,
841–848.

88. McKerchar C, Smith M, Gage R, et al. (2020) Kids in a Candy
store: an objective analysis of children’s interactions with food
in convenience stores. Nutrients 12, 2143.

89. Sushil Z, Vandevijvere S, Exeter DJ, et al. (2017) Food swamps
by area socioeconomic deprivation in New Zealand: a
national study. Int J Public Health 62, 869–877.

90. Hackett A, Boddy L, Boothby J, et al. (2008) Mapping dietary
habits may provide clues about the factors that determine food
choice. J Hum Nutr Diet 21, 428–437.

91. Williams J, Scarborough P, Matthews A, et al. (2014) A system-
atic review of the influence of the retail food environment
around schools on obesity-related outcomes. Obes Rev 15,
359–374.

92. Clark EM, Quigg R, Wong JE, et al. (2014) Is the food
environment surrounding schools associated with the diet
quality of adolescents in Otago, New Zealand? Health Place
30, 78–85.

93. Boyland EJ, Nolan S, Kelly B, et al. (2016) Advertising as a cue
to consume: a systematic review and meta-analysis of the
effects of acute exposure to unhealthy food and nonalcoholic
beverage advertising on intake in children and adults1,2. Am J
Clin Nutrn 103, 519–533.

94. Vandevijvere S, Molloy J, Medeiros NHD, et al. (2018)
Unhealthy food marketing around New Zealand schools: a
national study. Int J Public Health 63, 1099–1107.

95. Food Industry Taskforce (2018) Food Industry Taskforce on
Addressing Factors Contributing to Obesity: Final Report to
Ministers of Health and Food Safety. Wellington, New
Zealand: New Zealand Government.

96. Huang D, Brien A, Omari L, et al. (2020) Bus stops near
schools advertising junk food and sugary drinks. Nutrients
12, 1192.

97. Vandevijvere S, Sagar K, Kelly B, et al. (2017) Unhealthy food
marketing to New Zealand children and adolescents through
the internet. N Z Med J 130, 32–43.

98. Story M & French S (2004) Food advertising and marketing
directed at children and adolescents in the US. Int J Behav
Nutr Phys Act 1, 3.

99. Renner B & Stok M (2021) DONE: Framework Overview
Interactive Tool. https://www.uni-konstanz.de/DONE/view-
interactive-data/ (accessed 27 June 2021).

100. Stok FM, Hoffmann S, Volkert D, et al. (2017) The DONE
framework: creation, evaluation, and updating of an interdis-
ciplinary, dynamic framework 2.0 of determinants of nutrition
and eating. PLoS ONE 12, e0171077.

418 D. Pillay et al.

https://doi.org/10.1017/S0954422422000154 Published online by Cambridge University Press

https://www.kickstartbreakfast.co.nz/social-wellbeing
https://www.kickstartbreakfast.co.nz/social-wellbeing
https://www.education.govt.nz/our-work/overall-strategies-and-policies/wellbeing-in-education/free-and-healthy-school-lunches/
https://www.education.govt.nz/our-work/overall-strategies-and-policies/wellbeing-in-education/free-and-healthy-school-lunches/
https://www.education.govt.nz/our-work/overall-strategies-and-policies/wellbeing-in-education/free-and-healthy-school-lunches/
https://www.education.govt.nz/our-work/legislation/nags/
https://www.education.govt.nz/our-work/legislation/nags/
https://www.uni-konstanz.de/DONE/view-interactive-data/
https://www.uni-konstanz.de/DONE/view-interactive-data/
https://doi.org/10.1017/S0954422422000154


101. Stewart K, Treasure E, Gill P, et al. (2006) Understandings
about food among 6–11 year olds in South Wales. Food
Cult Soc 9, 317–336.

102. Noble C, Corney M, Eves A, et al. (2000) Food choice and
school meals: primary schoolchildren’s perceptions of the
healthiness of foods and the nutritional implications of food
choices. Intl J Hosp Manag 19, 413–432.

103. Dresler E, Whitehead D&Mather A (2017) The experiences of
New Zealand-based children in consuming fruits and vegeta-
bles. Health Educ 117, 297–309.

104. Dresler-Hawke E, Whitehead D & Parker L (2012) Children’s
selection of fruit and vegetables in a “Dream versus Healthy”
lunch-box survey. Health Educ J 71, 736–745.

105. Makhal A, Thyne M, Robertson K, et al. (2020) “I don’t like
wonky carrots”– an exploration of children’s perceptions of
suboptimal fruits and vegetables. J Retail Consum Serv 54,
101945.

106. Scaglioni S, De Cosmi V, Ciappolino V et al. (2018) Factors
influencing children’s eating behaviours. Nutrients 10, 706.

107. Ragelienė T & Gronhoj A (2020) The influence of peers’ and
siblings’ on children’s and adolescents’ healthy eating behav-
ior. A systematic literature review. Appetite 148, 104592.

108. Bruening M, Eisenberg M, MacLehose R, et al. (2012)
Relationship between adolescents’ and their friends’ eating
behaviors: breakfast, fruit, vegetable, whole-grain, and dairy
intake. J Acad Nutr Diet 112, 1608–1613.

109. Fitzgerald A, Heary C, Kelly C, et al. (2013) Self-efficacy for
healthy eating and peer support for unhealthy eating are
associated with adolescents’ food intake patterns. Appetite 63,
48–58.

110. Tarabashkina L, Quester PG & Crouch R (2017) Children and
energy-dense foods – parents, peers, acceptability or advertis-
ing? Eur J Market 51, 1669–1694.

111. McConnell LJ (2015) An Investigation into the Food Choices
and the Peer Influence on Food Choice of a Group of Year
5 to Year 8 Students in Schools. Master of Science in Child
and Family Psychology, University of Canterbury.

112. Smit CR, de Leeuw RNH, Bevelander KE, et al. (2016) A social
network-based intervention stimulating peer influence on
children’s self-reported water consumption: a randomized
control trial. Appetite 103, 294–301.

113. Davison B, Saeedi P, Black K, et al. (2017) The association
between parent diet quality and child dietary patterns in nine-
to eleven-year-old children from Dunedin, New Zealand.
Nutrients 9, 483.

114. Hewitt AM & Stephens C (2007) Healthy eating among 10–13-
year-old New Zealand children: understanding choice using

the theory of planned behaviour and the role of parental influ-
ence. Psychol Health Med 12, 526–535.

115. Utter J, Scragg R, Schaaf D, et al. (2008) Relationships between
frequency of family meals, BMI and nutritional aspects of the
home food environment amongNewZealand adolescents. Int
J Behav Nutr Phys Act 5, 50.

116. Utter J, Denny S, Robinson E, et al. (2013) Familymeals among
New Zealand young people: relationships with eating behav-
iors and body mass index. J Nutr Educ Behav 45, 3–11.

117. Teevale T, Thomas DR, Scragg R, et al. (2010) The role of soci-
ocultural factors in obesity aetiology in Pacific adolescents and
their parents: a mixed-methods study in Auckland, New
Zealand. N Z Med J 123, 26–36.

118. Hesketh K, Waters E, Green J, et al. (2005) Healthy eating,
activity and obesity prevention: a qualitative study of parent
and child perceptions in Australia. Health Promot Int 20,
19–26.

119. Glover M, Wong SF, Fa’alili-Fidow J, et al. (2019) Ranked
importance of childhood obesity determinants: parents’ views
across ethnicities in New Zealand. Nutrients 11, 2145.

120. Vandevijvere S, Young N, Mackay S, et al. (2018) Modelling
the cost differential between healthy and current diets: the
New Zealand case study. Int J Behav Nutr Phys Act 15, 16.

121. Starck CS, Blumfield M, Keighley T, et al. (2021) Nutrient
dense, low-cost foods can improve the affordability and qual-
ity of the NewZealand diet-a substitutionmodeling study. Int J
Environ Res Public Health 18, 7950.

122. Sanigorski AM, Bell AC, Kremer PJ, et al. (2005) Lunchbox
contents of Australian school children: room for improvement.
Eur J Clin Nutr 59, 1310–1316.

123. McDermott C, Martin C, Serrat SB, et al. (2017) The impact of
teacher attitude on the success of the Food Dudes Healthy
Eating Programme. Proc Nutr Soc 76, E88.

124. PrelipM, Kinsler J, Thai CL, et al. (2012) Evaluation of a school-
based multicomponent nutrition education program to
improve young children’s fruit and vegetable consumption.
J Nutr Educ Behav 44, 310–318.

125. Banville D, Kulinna PH, Dyson B, et al. (2017) Feeling
refreshed: Aoteraroa/New Zealand students’ perspectives of
the role of healthy behaviours in schools. Eur Phys Educ
Rev 23, 41–59.

126. Yoong SL, NathanNK,Wyse RJ, et al. (2015) Assessment of the
school nutrition environment: a study in Australian primary
school canteens. Am J Prev Med 49, 215–222.

127. Clelland T, Cushman P & Hawkins J (2013) Challenges of
parental involvement within a health promoting school frame-
work in New Zealand. Educ Res Int 2013, 131636.

Examining the school food environment 419

https://doi.org/10.1017/S0954422422000154 Published online by Cambridge University Press

https://doi.org/10.1017/S0954422422000154

	Examining the New Zealand school food environment: what needs to change?
	Search strategy
	The school food environment: what do we know?
	Economic environment
	Deprivation and food insecurity
	Costs within schools

	Political environment
	Implementation of healthy food and drink policies in schools
	The Healthy Food and Drink Guidance for Schools
	Health promotion strategies in New Zealand

	Physical environment
	Internal school food environment
	School food availability
	School curriculum

	External school food environment

	Socio-cultural environment
	Child factors: food preferences, knowledge and attitudes
	Parent factors: role modelling, knowledge and affordability
	School factors: school leader and teacher perceptions

	Strengths and limitations

	Conclusions
	Acknowledgements
	References


