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Abstract

The Pacific Islands region is home to a diversity of countries and territories, who are at the
forefront of climate change and the triple burden of malnutrition. In recent years there has been
increasing interest in schools as a setting for transforming food systems, improving nutrition
and health outcomes, increasing educational outcomes, and enhancing livelihoods in the Pacific
Islands. This review examines and describes current school food and nutrition initiatives within
the literature that aim to promote healthier, sustainable diets within the Pacific Islands region.
As there is a paucity of literature in this area of interest in the Pacific Islands, the review focuses
on the policy landscape, the provision of food near, and in schools, nutrition education, and
future opportunities. The available literature demonstrates that there is broad regional interest
and momentum from numerous stakeholders to enhance SFNE in the Pacific Islands, with
several opportunities for future activities. While there are frameworks to explore food
environments available there is a need for a Pacific Islands school food environment conceptual
framework that captures aspects, both within and around schools, that can guide research and
assessment for robust comparable data collection. This may in turn support healthier SFNE and
ultimately nutritious food choices for children and adolescents.

School food and nutrition environments (SFNE) in the Pacific Islands have the potential to play
a significant role in the transformation of food systems, improve nutrition and health outcomes,
increase educational outcomes, and enhance livelihoods. The Pacific Islands region is home to a
diversity of countries and territories spread across the vast South Pacific ocean. While
subsistence food production still plays an important role across the region, a nutrition transition
(a large shift in human activity and dietary patterns resulting in nutritional outcomes)(1) is
underway(2), with significant health impacts already observed in communities and individuals.
Rates of diet-related non-communicable disease (DR-NCD) in the Pacific Islands region are
some of the highest globally(3). At the same time, the region is at the forefront of the impact of
climate change, including sea level rise and inundation, and devastating climatic events such as
tropical cyclones(4,5). The changing climate is having serious impacts on Pacific agriculture,
further amplifying existing food system vulnerabilities(5–7).

The nutrition transition has led to substantial changes in food environments in both urban
and rural areas of the Pacific Islands region(4,7). More imported, and often ultra-processed foods
are becoming available(2,8), changing traditional diets. Traditional diets across the region were
typically based on starchy root crops (for example, taro, cassava), fish, seafood, and local fruits
(for example, fe’i bananas), however, refined, imported foods like rice, instant noodles and
biscuits are now widely available and consumed(2,9–11). The triple burden of malnutrition, that
being the coexistence of overnutrition (overweight and obesity), undernutrition (stunting and
wasting) and micronutrient deficiency, exists in the region(3,12). An important concern in the
Pacific Islands has been the rising prevalence of overweight, obesity and DR-NCD among
children and adolescents(13).

Nutritional status during childhood affects health in adulthood(14). Good nutrition is
essential for achieving educational outcomes(15,16) and is linked to adult cognitive and
employment prospects(17). Establishing healthy behaviours during childhood and adolescence
sets the scene for healthier habits and behaviours in adulthood(18,19). An imbalance between
calorie (energy) intake and expenditure is linked to overweight and obesity for children and
adolescents.While limited data exists in the Pacific Islands, it is plausible that, like in many parts
of the world, epidemiological, nutritional, and technological changes are linked to altered eating
habits, including an increase in energy consumption. Studies have shown that 40% to 70 % of

https://doi.org/10.1017/S0029665125000102 Published online by Cambridge University Press

https://www.cambridge.org/pns
https://doi.org/10.1017/S0029665125000102
mailto:sburkhar@usc.edu.au
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S0029665125000102&domain=pdf
https://doi.org/10.1017/S0029665125000102


obese children become obese adults(20), underscoring the need to
consider opportunities to support healthy, sustainable food
behaviours. While overnutrition is often highlighted across the
region, undernutrition is also a significant issue. Stunting and
wasting are reported across the region, with rates varying by
country(21), but some of the highest rates globally. Undernutrition
can present significant challenges to a child engaging with learning
at school and cognitive development(15,16,22).

Schools are an ideal setting to provide opportunities to support
healthy food behaviours(3,23–25). While the education systems vary
across the region, children tend to start their education in primary
school (generally ages 5–11) and continue in secondary school
(generally 12–18 years). Children spend a large portion of their day
in school, generally eat at least one of their main meals there, and
the types of foods accessed within school food environments often
make up a significant proportion of a child’s intake(26). Children
are receptive to education(27) and can create a ripple effect by
positively influencing other family and community members.
Schools and churches have long had an important role in Pacific
society, influencing societal behaviours and attitudes(28,29). Schools
are also therefore an important setting for focusing on Indigenous
Peoples’ food and knowledge systems, with significant potential for
these to be embedded in school food activities and programmes to
ensure future generations learn and can continue to share this
knowledge.

The positive effects of nutritious school food and nutrition
environments go beyond just health(30). At specific times and in
certain Pacific Islands locations, agricultural production or access
to locally produced foods may be limited. The Pacific Islands often
have complex agrifood systems, given the vast geographical
distance between domestic islands, countries or even cities/towns
within the same island that lack sufficient road infrastructure. This
translates into long distances to transport food which is often
heavily dependant on shipping, and hence vulnerable to rising fuel
costs and increasing shipping rates. Processing and packing
infrastructure is also often lacking, with cold chains often difficult
to maintain, if at all, resulting in variability in the availability and
quality of food and high-end costs to the consumer(31).
Compounding this, climate change is leading to an increase in
drought, tropical cyclones or unexpected heavy rains which is
negatively affecting agriculture productivity(32).

Schools can help drive markets and boost local value chains by
offering a sustainable demand for local production. Utilising local
and traditional foods in schools presents a significant opportunity
within the region, and more broadly to not only ensure food and
nutrition security, but to support local livelihoods through driving
markets and employment opportunities, to increase food literacy,
and help students to understand the role of, and develop a
preference for these foods(12).

In recent years there has been increasing interest in schools as a
setting for transforming food system and health change in the
Pacific Islands region(12). Therefore, the aim of this review is to
examine and describe current school food and nutrition initiatives
within the literature that aim to promote healthier, sustainable
diets within the Pacific Islands region. Given the diverse ways in
which to categorise Pacific Islands, within this review, we focus on
the countries and territories within the remit of the Pacific
Community (SPC), that being; American Samoa, Commonwealth
of the Northern Mariana Islands, the Cook Islands, the Federated
States of Micronesia, French Polynesia, Guam, the Independent
State of Papua New Guinea, the Independent State of Samoa, the
Kingdom of Tonga, New Caledonia, Niue, Pitcairn Islands, the

Republic of Fiji, the Republic of Kiribati, the Republic of the
Marshall Islands, the Republic of Nauru, the Republic of Palau, the
Republic of Vanuatu, Solomon Islands, Tokelau, Tuvalu, and
Wallis and Futuna.

The school food and nutrition environment

SFNE across the region are not well understood. Defining the
SFNE is a significant challenge due to the ongoing debate about
whether it encompasses solely the school premises or also extends
to the surrounding environment(33). Leading on from this, there is
little consensus on how to assess and evaluate school food
environments. Some literature investigates food availability near
school grounds(8,34), focusing on what students have access to while
travelling to and from school when a broad approach is used. Other
literature focuses only on the internal school food environment or
activities that occur within school grounds(35). Additionally, much
of the focus on SFNE has been in high-income countries. As there
is a paucity of literature in this area of interest in the Pacific Islands,
this review focuses on the policy landscape, the provision of food
near, and in schools, nutrition education, and future opportunities.

The policy landscape

The wider policy landscape of SFNE within the Pacific Islands
region is somewhat unclear. One study by Reeve et al. (2021)
reports on an activity including key stakeholder interviews and
document analysis to understand policy implementation processes
in Samoa(36). The authors identified that there was strong
commitment to healthy school food environments demonstrated
by leaders and policymakers, however, there were still improve-
ments that could be considered(36). These included compliance
with school nutrition standards and that strong incentives were
likely to support compliance and enforcement(36). Community
leaders were identified as critical to the success of policy
implementation and continued use of these(36). Many of the
challenges that exist for effective policy identified for example,
prioritisation by non-Health stakeholders, and the availability of
less nutritious food choices in the areas around schools(36), are also
reflected in a study undertaken in 2018 across 14 Pacific Island
countries (including Samoa). This 2018 study identified varying
capacity for development and implementation of policy and
legislation across the region, as well as responsibility for policy
monitoring and evaluation, and this likely impacts the success of
school food nutrition programmes(36).

The provision of food near, and in schools

School students are often exposed to food items and marketing on
their way to, and from school, presenting opportunities to source
food. As the nutrition transition continues in the Pacific Islands
region, students are increasingly exposed to imported, ultra-
processed foods, in both urban and rural settings. Ultra-processed
foods are often seen as a convenient and cost-effective option but
offer little nutritional value(37,38). As food preferences and
behaviours are shaped in childhood and adolescence, consumption
of these ultra-processed foods can lead to children and adolescents
developing a preference for these, often displacing local, traditional
foods. The concern around these ultra-processed foods is the
increasing global evidence that their consumption is related to
numerous serious chronic health diseases especially cardiometa-
bolic, common mental disorders, and mortality outcomes(39).
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In 2020 a mapping exercise showed that primary school-aged
children in Fiji are exposed to, and have access to significant
amounts of ultra-processed foods (NOVA category 4 foods)(8).
When considering the foods available to students within a 400 m
radius of 88 schools in Fiji, sugar-sweetened beverages were
available in 80 %, and lollies/confectionary in just over 60 % of
outlets. Just over 20 % of outlets had fresh fruit available, while
fresh vegetables were available in less than 20 % of outlets(8).

These findings are similar to those from the Kingdom of Tonga,
where more evidence exists. During 2017/18, Pauuvale et al.(34),
used Google Earth Pro supported by Google Maps, a government
map and in-person observations to identify zones (250 m, 500 m,
80m and 1000m) around a public Secondary School in Nukualofa,
Tonga to physically and virtually observe the food outlets available,
and the foods within these (health-promoting foods, risk
promoting foods and sugar-sweetened beverages). As seen in
Fiji, the project found that food outlets around schools had
predominately unhealthy foods available. The authors report on
the lack of food outlets selling healthy foods near the school, and
the closest option classified as ‘very healthy’was nearly 900 m from
the school. One hundred and fifty outlets were identified within the
1000 m radius of the school, with majority of these (98 %)
categorised as ‘very unhealthy’, with one of these being the school
canteen. These studies appear to be the only research available that
utilises mapping of food outlets in and around schools in the
region.

In 2011, Cacavas and colleagues also conducted a study on the
eating behaviours of Tongan adolescents aged 12–19 years. The
study examined sources of food (including from schools) and
dietary patterns within a cohort of Secondary school students(35).
Overall students generally sourced breakfast from home, but got
morning tea/recess and lunch from the school canteen or tuckshop
(morning tea: 66·1 % of males and 74 % of females; lunch 65·3 %
males, 71·6 % females)(35). Female participants reported more
frequent consumption of sweet foods, soft drinks and packaged
sweet foods, but male participants reported more frequent
consumption of fruit(35). The majority of participants (83·9 % of
females and 80·1 % of males) perceived positive encouragement
from schools for healthy eating(35). This included the use of
policies, however, some students also spoke about the range of
‘unhealthy’ foods available in school canteens(35). Students also
reported purchasing ‘unhealthy’ foods from sources near
schools(35). Cavacas et al., note the potential for environmental
interventions within school settings, especially those embedded in
policy(35). While important, there is no other current literature
available to assess if similar findings would be seen in other islands
within Tonga or other Pacific Islands countries.

More recently Veatupu et al., utilised wearable cameras to
investigate Tongan childrens’ food choices(40). While not specifi-
cally focusing on school food environments, 36 children, aged 10–
12 years wore a body camera for three consecutive days to record
the nature and context of food consumption(40). The children were
found to eat more non-core foods (for example, unhealthy snack
foods, cookies, cakes, confectionery, processed meat, fast food)
than core foods (for example, fruits, meats and alternatives, breads
and cereals, vegetables)(40). This was particularly evident within the
school setting, where children consumed non-core foods ‘at a
mean rate 3·5 times that of core foods, per day’(40). These authors
also call for more information on and action to limit the presence
of high-energy, nutrient-poor foods in schools, through imple-
mentation of the School Food Policy in Tonga, and amongst other
actions, increased food taxes(40).

In New Caledonia, the food environment has been described as
‘obesogenic’, with many takeaway stores available, even in remote
areas, and fast-food restaurants in close proximity to schools(41).
Students 11–16 years of age in both rural and urban locations have
been reported to acquire knowledge of food through school
nutrition programmes and from the school canteen(41), however
further details of these programmes are not available in the
literature. In this study, students brought sugar sweetened
beverages and candy to school, often as a gift or to exchange
with fellow students(41). Lunch was often eaten in the school
canteen and was the structured meal of the day for some
children(41). In Guam, an initial exploration of food stores within 1
mile of schools, resulted in a finding that linked reduced risk of
obesity to availability of fruit and vegetables in food stores;
however, the authors note that more information is needed on
school food environments in Guam, including longitudinal
studies(42).

There are several ways to provide access to food within the
school food environment, including school meals programmes
(SMP), canteens/tuck-shops, food vendors, school gardens, ad-hoc
activities and bringing one’s own lunch/food. While providing
food to students can support their nutritional needs, there is a
critical need to consider the types of food included. Locally grown
and procured food is a nutritious, healthy, and efficient way to
provide students with access to food, at the same time, improving
opportunities for smallholder farmers(43,44) and creating awareness
of nutrition and healthy food practices in the community(45). This
is often referred to as ‘home-grown’ school feeding. Recently, the
novel concept of ‘planet-friendly school meals’ was presented at
COP28, demonstrating the potential for school meals to contribute
to climate resilient food systems(46).

SMP are increasingly touted as a strategy for food system
transformation(47). Globally they are estimated to feed over 400
million children(43), providing not only access to nutritious food,
but also supporting local communities, smallholder farmers and
livelihoods, and enhancing school attendance and educational
outcomes(47). Currently, SMP are not widely used in the Pacific
Islands(3), yet there is increasing interest and momentum towards
understanding how they can be used in this region, especially with
models that support and promote the integration of local,
traditional climate-resilient, nutrient-rich foods(48).

When a SMPmay not be possible, or is being considered but not
yet feasible, other school food and nutrition activities can be
utilised to support nutritious food choice to students. Over the past
five years, more evidence on the current situation, activities, and
capacity for providing food in schools across the Pacific Islands has
been collected and reported.

In 2019 a project mapped the current state of, and capacity for
school food programmes (SFP, that being SMP and other activities
that provided access to food in primary and secondary schools),
across the Cook Islands, Federated States ofMicronesia (FSM), Fiji,
Kiribati, Marshall Islands (RMI), Nauru, Niue, Palau, Samoa,
Solomon Islands, Tokelau, Tonga, Tuvalu, and Vanuatu (Food and
Agriculture Organization of the United Nations [FAO] Sub-
Regional Office for the Pacific Islands countries)(3). The purpose of
the project was to scope and identify current activities, undertake a
capacity needs assessment, analyse, and describe the capacity for
SFP and propose recommendations at a local and regional level.
Within this project a workshop was held to explore stakeholder
perceptions of the opportunities and challenges associated with
SFP. Findings from an initial scoping and interview process,
alongside the FAO School Food and Nutrition framework, were
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used to guide the workshop(3). Key findings of the workshop
included a perception that local food environments can support
SFP, but that availability, cost, convenience, and preferences would
likely impact the success of these(3). The workshop also identified
differing levels of policy support and government leadership, and
that monitoring and evaluation are a challenge.

As interest in SMP has grown, more evidence on the use of local
foods in Pacific schools is becoming available. However, research is
required to address knowledge gaps and barriers and to understand
the potential to link food provision to local agricultural production
in the region, in particular, what does homegrown school feeding
look like in the Pacific?

A recent regional activity utilised a scoping study to explore the
current state of school food activities (school feeding, gardening,
and other food provision activities) and any current, and potential
links to local agriculture in the Pacific Islands(49). The mapping
activity, initially covering 22 Pacific Island countries included two
steps: a desk-based scoping review (peer-reviewed and grey
literature, date range 2007–2022) and semi-structured online
interviews with 30 key country stakeholders (at least one from 15
countries). While limited literature was identified (n 12 sources),
most of these were grey literature (n 9). The activities identified a
range of school food activities, including school feeding
programmes, school gardens and less utilised activities such as
including taste/sensory education, food waste reduction, increas-
ing canteen capacity for local foods, supply chain distribution
between local agriculture and schools. The extent to which there
were links to local agriculture varied across activities. Of 16 school
feeding programmes, 8 required the use of local produce (a policy
requirement for n 6, and a traditional requirement from leaders for
n 2). Of the school garden programmes identified (n 12), n 6
reported using local or traditional produce, and n 5 involved local
farmers in some capacity. Challenges identified by participants did
vary by context, but generally included limited funding, inflation,
COVID-19 impacts, inadequate supply of produce, limited farmer
capacity, limited institutional support for local produce, low
produce storage life, climatic conditions and disasters, water
security, delayed procurement process, and limited professional
development and upskilling opportunities. Similar to other
work(3,8), stakeholders reported that one of the most significant
challenges is how modernisation and colonisation of food systems
have resulted in a preference for hyperpalatable (ultra-processed)
foods and how this makes it more challenging to incorporate local
produce in a way that is accepted by students.

This work provides a starting point to explore and share ways to
integrate local, traditional, climate-resilient, nutrient-rich foods in
schools to support children and adolescents to value, utilise, prefer,
and advocate for these foods. It appears that there is a need to
support the utilisation of traditional, local foods in schools by
advocating for policy (at various levels, right from a school level
upwards) that drives the use of these foods and creates more
supportive school food environments. There is also a need to
consider how to support a desirability for these local, traditional
foods. This evidence will be invaluable in developing a pathway to
piloting and implementing models of SMP and promoting
opportunities for shared learning and collaboration with key
stakeholders across the region.

School gardens are also used in the region. One of the more
established and reported on programmes in the Pacific is the
Republic of Marshall Islands School Learning Garden Program. In
2014, the Jikin kallib ilo jikuul RMI School Learning Garden
Program was initiated, based on Kū ʻĀina Pā: Standing Firmly in

Knowledge Upon the Land (KAP), a Hawaiian programme. A
chapter in the book, Agrobiodiversity, school gardens and healthy
diets: Promoting biodiversity, food and sustainable nutrition(50),
details how the RMI School Learning Garden was operationalised
in the education system and includes several activities to ensure
sustainability(51). School garden teacher training is used in
conjunction with a focus on curriculum through the RMI
Learning Garden Curriculum Map, and capacity-building activ-
ities(51) as the programme seeks to include students, teachers and
the wider community (parents and members) and support a
healthier lifestyle through gardening practices(51).

In 2020, a study aiming to understand the role of diets and food
systems in the prevention of obesity and non-communicable
diseases in Fiji explored local school food environments(8). Data,
including interviews with a school representative, were collected
from 84 schools with World Health Organization (WHO) Health
Promoting Schools (HPS) accreditation (2016–2019) from eight of
the nine education districts. The study explored the presence of
policy, although not compliance, food production in schools using
gardens, food provision in schools, food and nutrition education
and local school food environments. Food production was
observed in most schools (84·5 %) using a school garden, although
only half of the schools reported harvesting in the past month
(although noting that the data collection overlapped with COVID-
19 restrictions). The most common use of the garden produce was
to provide food to students and the community(8). Several schools
(n 10) reported other food production activities including chicken/
poultry, hydroponics, fruit trees, a fishpond, a piggery and bees.
Just over half of the schools (n 47) reported having a kitchen, with
some of these (n 32) currently using this area to prepare food for
students (most commonly lunch)(8). The garden was integrated
into school curriculum in 68 of the schools; however, more detail
on the mechanism for doing this was not explored. A canteen/
tuckshop was available in 79 % of the schools, with the most
commonly sold foods including fruit juice, boiled peas/peas, and
beans/fried beans(8).

More recently a case study by Walker et al.(52), provides
information on the process of setting up the Morobe school
gardens project in primary and secondary schools in Lae, Papua
New Guinea. The purpose of the school gardens was two-fold,
addressing food supply chains and unemployment, and strength-
ening school capacity for developing knowledge and agribusiness
skills(52). The authors reflect on the role of hierarchy in the
community and the impacts this has on student involvement in the
planning and establishment of a programme, as well as its
sustainability. This case study also provides opportunities for
future steps for enhancing sustainability in this project, but they are
also likely to be useful for other Pacific Island contexts.

Nutrition education

While providing access to nutritious foods in schools is important
to support healthy dietary behaviours, nutrition education plays an
equally important role. Nutrition education is defined as ‘any
combination of educational strategies, accompanied by environ-
mental supports, designed to facilitate voluntary adoption of food
choices and other food and nutrition-related behaviours conducive
to health and well-being; nutrition education is delivered through
multiple venues and involves activities at the individual,
community, and policy levels’(53). Nutrition education aims to
support healthy food choice, however like other aspects of Pacific
Island SFNE, there is limited literature available on this topic.
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Governments across the region appear to face many challenges
in implementing such curriculum, including a lack of trained in
country staff, limited infrastructure in schools for physical activity,
culturally relevant information which can be easily understood by
local populations, proper monitoring, and evaluation of the
existing guidelines(54). Community engagement and physical
partnership with local health ministries and departments are
crucial for the success of food, nutrition, and health curriculum. To
fill this gap robust evidence on effectiveness and implementation of
school-based nutrition intervention programmes in schools in
Pacific Island nations is much needed.

In 2018 a project broadly mapped the current state of, and
capacity for school nutrition education programmes (SNEP),
across the Cook Islands, Federated States ofMicronesia (FSM), Fiji,
Kiribati, Marshall Islands (RMI), Nauru, Niue, Palau, Samoa,
Solomon Islands, Tokelau, Tonga, Tuvalu, and Vanuatu (FAO
Sub-Regional Office for the Pacific Islands member countries)(54).
The purpose of the project was to scope and identify current
activities, undertake a capacity needs assessment, analyse, and
describe the capacity for SNEP and propose recommendations at a
local and regional level. The scoping study identified a range of
SNEP activities, including those linked to school curriculum,
gardening activities and other (for example, sport-based or linked
to school food provision). The capacity needs assessment,
undertaken using semi-structured interviews with 88 stakeholders
from education, agriculture and health sectors provided insights
into challenges and solutions, enabling environments, organisa-
tions and individuals within functional capacities of policy,
knowledge, partnerships and implementation. Limited capacity
for SNEP was identified. As detailed above, a lack of supportive
policy appeared to be in place, however this did exist at some levels,
in some countries. There were considerable challenges with
accessing, generating and sharing knowledge, particularly in areas
where there is considerable geographic reach, or communication
systems that may not always work effectively (for example reliable
internet connectivity). There were also limited opportunities for
upskilling/professional development. However, it was reported
that a high level of motivation for SNEP exists across the region
and the current examples suggest that these can be successful if
supported appropriately.

Following on from this project, a purpose-built website (The
Pacific School Food Hub) was funded by FAO-UN Sub-regional
Office for the Pacific Islands and developed by researchers at the
University of the Sunshine Coast (Queensland, Australia), to
provide a repository of teaching resources that teachers across the
region can access. This project used a systematic desk-based
mapping activity to identify food and nutrition curriculum
materials and professional development/upskilling activities
available for Pacific Island educators, again across the 14 FAO
Sub-Regional Office for the Pacific Islands member countries(55).
The findings indicate that limited food and nutrition resources and
professional development activities exist for Pacific Island teachers.
Where resources were available, they were generally related to
cooking, food in schools, food safety, gardening, healthy eating,
ocean and waterway foods, research, sustainability, teaching
practice and WASH (Water, Sanitation and Hygiene)(55). This
website is available at: https://pacschoolfoodhub.com/.

When considering more specific nutrition education inter-
ventions, the Healthy Child Promising Future pilot project
undertaken in Fiji (1 school) and Wallis and Fortuna (all schools),
provides one example of a specific programme of nutrition
education work(56). The project aimed to assess knowledge, attitude

and practices of students and their caretakers in the selected
schools and to develop and test the effectiveness of the intervention
in changing knowledge, attitudes and practices related to healthy
food consumption and physical activity. Students were provided
with face-to-face sessions, based on 15 pre-identified themes every
week and a 30-minute physical activity session was conducted
every day in all schools. The themes used for education were
identified in a workshop attended by attended by representatives
from Ministry of Health and Medical Services (Fiji), Ministry of
Education, Heritage and Arts (Fiji), Sanitary and Social agency of
New Caledonia’s (ASSNC), Department of Education (Wallis &
Futuna), Department of Health (Wallis & Futuna) based on the
needs of the students in the participating countries(56).

The caretaker’s intervention was based on 5 themes, also
identified during the same workshop. In both the countries the
intervention has shown significant improvement in knowledge,
attitude and practice scores both for caretakers and students
related to the healthy diet consumption and promotion of physical
activity(56). The results indicate that the developed intervention
package had a positive impact on knowledge, attitude and practice
scores for students and their caretakers and can be successfully
replicated in other schools in other Pacific Island Countries. The
findings of this study demonstrate that age appropriate, easily
understandable nutrition education sessions can play an important
role in improving the health status of the population including
primary school children.

Nutrition education is also provided through school curriculum
in the Pacific Islands region, however the approach and integration
of this varies by country and year/age level(54). To the best of the
authors knowledge, there is no other current literature available on
this topic, highlighting a significant gap in our understanding.

Opportunities

While there is increasing interest in schools being supported to
provide healthy and sustainable food environments across the
Pacific Islands region, there is a lack of robust evidence to guide the
design, implementation and monitoring of development and
national programmes to enable these to be efficient and effective.
Contextualised evidence is crucial for policy change and without
this, the enabling policy environment may lag other initiatives.
There is a need to advocate for evidence, however there are still
questions about how best to consistently measure school food
environments generally, let alone in the Pacific context(33). The
authors believe that an all-encompassing SFE conceptual frame-
work to inform collection of data and create consistencies in
measurement is required as there is still little consistency in how
these are measured within the region, making tracking change over
time difficult. Another gap is the availability of data on child and
adolescent eating behaviours, as well as health and nutrition status,
with some of this limited in representativeness, scope, and
currency. The Global School Health Survey (GSHS), Multiple
Indicator Cluster Survey (MICS), Demographic Health Survey
(DHS) are periodically done in the region, however, the majority of
the information currently available is for young children, with
significant data gaps for adolescents. Much of the data that is
available is often older than 10 years and likely no longer valid.

A ‘whole of community’, as opposed to a ‘whole of school’
approach to school food and nutrition environments has been
proposed for the region(3), however there are opportunities to
explore what this looks like, and how it is community-driven,
alongside other aspects of Pacific Island culture. There could, for
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example, be opportunities for community members to be involved
in the design and delivery of educational curriculum that supports
the integration of traditional, local foods and supports school or
community gardens. Over time, this may support children and
adolescents to value, utilise, prefer and advocate for these foods,
and support food literacy for students, teachers and school staff,
and the broader community. Families of students involved in
farming could be offered opportunities to supply food to the school
programme, be involved with supplying seeds or other planting
material or even be employed to provide farm labour where schools
opt for production on school grounds.

Nutritious school food environments require a multisectoral
approach. There is an opportunity to further identify and share
successful examples to facilitate learning (for example multi-
sectoral policy), however there is a need to clarify the role of
various sectors and organisations and identify those who may
currently be missing from these discussions. Given the vast Pacific
Islands area and at times limited connectivity, discussing and
testing mechanisms for sharing and learning is an important step
forward.

One area where there appears to be a dearth of information is
that of advertising and marketing within the school environment
zone and the potential impact this has on food choice. As
marketing influences children’s eating preferences and behav-
iours(57), this is an area of future research and could serve as a
foundation for evaluating potential regulations.

There is a growing global focus on school food and nutrition,
illustrated by the creation of the School Meals Coalition, FAO’s
School Food Hub, and the activities of the Global Child Nutrition
Foundation (GCNF). There is a critical need to consider how the
voice of the Pacific Islands can be raised in global dialogues and
activities. Alongside this body of work, and recognising the need
for a mechanism to connect, collaborate and share experiences, the
Pacific School Food Network (PSFN) was formed in late 2019 with
a vision to ‘improve the health of Pacific Island children, their
families and their communities through healthier school food and
nutrition environments(12). The PSFN aims to provide a ‘regional
coordinated andmultisectoral approach’(12) with a focus on ‘policy,
practice and action’(12). The PSFN provides webinars and hosts a
newly developed ‘School Food Activities database’(58). The PSFN
also provides an opportunity to promote research opportunities for
collaboration and networking for those interested in school food
activities.

In conclusion, there is broad regional interest and momentum
from numerous stakeholders to enhance SFNE in the Pacific
Islands, with several opportunities for future activities. While there
are frameworks to explore food environments available(59,60), there
is a need for a Pacific Islands school food environment conceptual
framework that captures aspects, both within and around schools,
that can guide research and assessment for robust comparable data
collection. More research employing integrated and mixed
methods to effectively assess SFNE, including lived experience
work with students, parents, teachers, and the wider school
community, using participatory photography, geo-spatial work
with vendors around schools, in-depth interviews, and validated
instruments is needed to explore the characteristics of, and success
of SFNE activities in the region. With more robust data and
evidence, which can then be used to advocate and lobby for policy
change, there is a need for policy forums and stakeholder
engagement to achieve policy change and address policy gaps.
Finally, there is also an opportunity to build more awareness of

SFNE research, and capacity for both researchers and translation of
research into practice, for example into school curricula.

Acknowledgements. None to report.

Author contributions.All authors contributed to the drafting, review and final
manuscript.

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

Competing interests. The authors declare no conflict of interest.

References

1. Popkin BM & Ng SW (2022) The nutrition transition to a stage of high
obesity and noncommunicable disease prevalence dominated by ultra-
processed foods is not inevitable. Obes Rev 23, e13366.

2. Sievert K, LawrenceM, Naika A, et al. (2019) Processed foods and nutrition
transition in the Pacific: regional trends, patterns and food system drivers.
Nutrients 11, 1328.

3. Burkhart S, HaymanA, Lam F, et al. (2023) School food programmes in the
Pacific Islands: exploring opportunities and challenges for creating
healthier school food environments. Public Health Nutr 26, 455–466.

4. FAO (2018) Dynamic Development, Shifting Demographics, Changing
Diets. Bangkok: FAO.

5. Savage A, McIver L & Schubert L (2020) Review: the nexus of climate
change, food and nutrition security and diet-related non-communicable
diseases in Pacific Island Countries and Territories. Clim Dev 12, 120–133.

6. Medina Hidalgo D, Witten I, Nunn PD, et al. (2020) Sustaining healthy
diets in times of change: linking climate hazards, food systems and nutrition
security in rural communities of the Fiji Islands.Reg Environ Change 20, 73.

7. Andrew NL, Allison EH, Brewer T, et al. (2022) Continuity and change in
the contemporary Pacific food system. Global Food Secur 32, 100608.

8. Burkhart S, Craven D, Horsey B, et al. (2021) The Role of Diets and Food
Systems in the Prevention of Obesity and Non-Communicable Diseases in
Fiji – Gathering Evidence and Supporting Multi-Stakeholder Engagement.
Apia: FAO.

9. Burkhart S, Underhill S & Raneri J (2022) Realizing the potential of neglected
and underutilized bananas in improving diets for nutrition and health
outcomes in the Pacific Islands. Front Sustainable Food Syst 6, 805776.

10. Vogliano C, Raneri JE, Coad J, et al. (2021) Dietary agrobiodiversity for
improved nutrition and health outcomes within a transitioning indigenous
Solomon Island food system. Food Secur 13, 819–847.

11. Bottcher C, Underhill SJR, Aliakbari J, et al. (2020) Food access and
availability in Auki, Solomon Islands. J Hunger Environ Nutr 16, 751–769.

12. Burkhart S, Singh P, Raneri JE, et al. (2022) Growing our future:
introducing the Pacific school food network to support healthy school food
and nutrition environments for better nourished children in the Pacific
Islands. Lancet Reg Health West Pac 18, 100338.

13. Ravuvu A & Waqa G (2020) Childhood obesity in the pacific: challenges
and opportunities. Curr Obesity Rep 9, 462–469.

14. Langley-Evans SC (2015) Nutrition in early life and the programming of
adult disease: a review. J Hum Nutr Diet 28, 1–14.

15. Victora CG, Adair L, Fall C, et al. (2008) Maternal and child
undernutrition: consequences for adult health and human capital. Lancet
371, 340–357.

16. Bryan J, Osendarp S, Hughes D, et al. (2004) Nutrients for cognitive
development in school-aged. Children. 62, 295–306.

17. Reinhardt K & Fanzo J (2014) Addressing chronic malnutrition through
multi-sectoral, sustainable approaches: a review of the causes and
consequences. Front Nutr 1, 13.

18. Nicklaus S, Boggio V, Chabanet C, et al. (2005) A prospective study of food
variety seeking in childhood, adolescence and early adult life. Appetite 44,
289–297.

19. Nicklaus S & Remy E (2013) Early origins of overeating: tracking between
early food habits and later eating patterns. Curr Obesity Rep 2, 179–184.

Proceedings of the Nutrition Society 153

https://doi.org/10.1017/S0029665125000102 Published online by Cambridge University Press

https://doi.org/10.1017/S0029665125000102


20. Litwin SE (2014) Childhood obesity and adulthood cardiovascular disease:
quantifying the lifetime cumulative burden of cardiovascular risk factors.
J Am Coll Cardiol 64, 1588–1590.

21. World Bank (2024) UNICEF/WHO/World Bank joint malnutrition
estimates expanded databases May 2023. Available from: https://data.uni
cef.org/topic/nutrition/malnutrition/ (accessed May 2024).

22. Nyaradi A, Li J, Hickling S, et al. (2013) The role of nutrition in children’s
neurocognitive development, from pregnancy through childhood. Front
Hum Neurosci 7, 97.

23. UNSCN (2017) Schools as a System to Improve Nutrition: A New Statement
for School-Based Food and Nutrition Interventions. Rome: UNSCN.

24. Andrade J, Lotton J & Andrade J (2018) Systematic review: frameworks
used in school-based interventions, the impact on hispanic children’s
obesity-related outcomes. J Sch Health 88, 847–858.

25. FAO (2019) School Food and Nutrition Framework. Rome: FAO.
26. Cohen JFW, Hecht AA, McLoughlin GM, et al. (2021) Universal school

meals and associations with student participation, attendance, academic
performance, diet quality, food security, and body mass index: a systematic
review. Nutrients 13, 911.

27. Hart KH, Bishop JA & Truby H (2002) An investigation into school
children’s knowledge and awareness of food and nutrition. J HumNutr Diet
15, 129–140.

28. Fletcher SM, Thiessen J, Gero A, et al. (2013) Traditional coping strategies
and disaster response: examples from the South Pacific region. J Environ
Public Health 2013, 264503.

29. Dewes O (2010)Obesity Prevention in Pacific Adolescents: Is there a Role for
the Church?. Auckland: The University of Auckland.

30. FAO & WFP (2018) Home-Grown School Feeding Resource Framework
(Synopsis). Rome: FAO, WFP.

31. Farrell P, Thow AM, Wate JT, et al. (2020) COVID-19 and Pacific food
system resilience: opportunities to build a robust response. Food Secur 12,
783–791.

32. Asian Development Bank (2011) Climate Change and Food Security in the
Pacific. Rethinking the Options. Mandaluyong City, Philippines: Asian
Development Bank.

33. Burkhart S, Singh P, Hunter D, et al. (2024) How are school food
environments characterised in the literature?. J Nutr Educ Behavior 56, S10.

34. Pauuvale AF, Vickers MH, Pamaka S, et al. (2022) Exploring the retail food
environment surrounding two secondary schools with predominantly
pacific populations in Tonga and New Zealand to enable the development
of mapping methods appropriate for testing in a classroom. Int J Environ
Res Public Health 19, 15941.

35. Cacavas K, Mavoa H, Kremer P, et al. (2011) Tongan adolescents’ eating
patterns: opportunities for intervention. Asia Pac J Public Health 23,
24–33.

36. Reeve E, Thow A-M, Bell C, et al. (2021) Identifying opportunities to
strengthen school food environments in the Pacific: a case study in Samoa.
BMC Public Health 21, 246.

37. LawrenceM (2021) Ultraprocessed foods and cardiovascular health: it’s not
just about the nutrients. Am J Clin Nutr 113, 257–258.

38. Monteiro CA, Cannon G, Levy RB, et al. (2019) Ultra-processed
foods: what they are and how to identify them. Public Health Nutr 22,
936–941.

39. LaneMM,Gamage E, Du S, et al. (2024)Ultra-processed food exposure and
adverse health outcomes: umbrella review of epidemiological meta-
analyses. BMJ 384, e077310.

40. Veatupu L, Puloka V, Smith M, et al. (2019) Me’akai in Tonga: exploring
the nature and context of the food tongan children eat in Ha’apai using
Wearable Cameras. Int J Environ Res Public Health 16, 1681.

41. Serra-Mallol C, Wacalie F, Nedjar-Guerre A, et al. (2021) ‘Eating well’ in
Pacific Islands countries and territories: a qualitative and normative
approach to food cultures in New Caledonia. Appetite 163, 105192.

42. Perez R, Aflague T, Badowski G, et al. (2023) Association between healthy
food store accessibility and obesity prevalence among school-age children
in Guam. J Nutr Educ Behavior 55, 61–62.

43. World Food Programme (2022) State of School Feeding Worldwide 2022.
Rome: World Food Programme.

44. Singh S & Fernandes M (2018) Home-grown school feeding: promoting
local production systems diversification through nutrition sensitive
agriculture. Food Secur 10, 111–119.

45. Lyons G,DeanG, Tongaiaba R, et al. (2020)Macro-andmicronutrients from
traditional food plants could improve nutrition and reduce non-commu-
nicable diseases of islanders on atolls in the South Pacific. Plants 9, 1–15.

46. Pastorino S, Springmann M, Backlund U, et al. (2023) School Meals and
Food Systems: Rethinking the Consequences for Climate, Environment,
Biodiversity, and Food Sovereignty. London: London School of Hygiene &
Tropical Medicine.

47. UNESCO, UNICEF & WFP (2023) Ready to Learn and Thrive: School
Health and Nutrition Around the World. Paris: UNESCO, UNICEF, WFP.

48. Burkhart S (2024) Feeding our Future: school food and local agriculture in
the Pacific. Proc Nutr Soc 83, E8.

49. Perry J, Horsey B, Raneri J, et al. (2024) Exploring school food provision
programs and links to local foods in Pacific Island countries. Proc Nutr Soc
83, E20.

50. Hunter D, Monville-Oro E, Burgos B, et al. (2020) Agrobiodiversity, School
Gardens and Healthy Diets: Promoting Biodiversity, Food and Sustainable
Nutrition. London (UK): Routledge.

51. Wei KM & Bikajle S (2020) Katakin Komman Jikin Kallib Ilo Jikuul -
Republic of the Marshall Islands School Learning Garden Program. In
Agrobiodiversity, School Gardens and Healthy Diets: Promoting
Biodiversity, Food and Sustainable Nutrition [D Hunter, E Monville-
Oro, B Burgos, CN Rogel, J CalubB, J Gonsalves, et al., editors]. London
(UK): Routledge.

52. Walker GJ, Vos A,MonjeroK, et al. (2024) Participation, agency, and youth
voice in establishing school gardens: comparing cases from Kenya and
Papua New Guinea. Front Commun 9, 1359789.

53. Contento IR (2008) Nutrition education: linking research, theory, and
practice. Asia Pac J Clin Nutr 17, 176–179.

54. FAO (2019) School Nutrition Education Programmes in the Pacific Islands
Scoping Review and Capacity Needs Assessment - Final Report. Apia: FAO.

55. Horsey B, Perry J, Nyemah J, et al. (2023) Mapping food and nutrition
education resources and professional development opportunities for
teachers in the Pacific Islands. J Nutr Educ Behavior 55, 10.

56. Singh P (2024) Nutrition and physical activity in schools in Pacific Island
Countries. Proc Nutr Soc 83, E9.

57. Sadeghirad B, Duhaney T, Motaghipisheh S, et al. (2016) Influence of
unhealthy food and beverage marketing on children’s dietary intake and
preference: a systematic review and meta-analysis of randomized trials.
Obes Rev 17, 945–959.

58. Pacific School Food Network (2023) The Pacific school food activity
database, 2023. Available from: https://www.pacificschoolfoodnetwork.o
rg/projects (accessed May 2024).

59. Bogard JR, Andrew NL, Farrell P, et al. (2021) A typology of food
environments in the pacific region and their relationship to diet quality in
solomon islands. Foods 10, 2592.

60. Turner C, Kalamatianou S, Drewnowski A, et al. (2020) Food environment
research in low- andmiddle-income countries: a systematic scoping review.
Adv Nutr (Bethesda, Md) 11, 387–397.

154 S. Burkhart et al.

https://doi.org/10.1017/S0029665125000102 Published online by Cambridge University Press

https://data.unicef.org/topic/nutrition/malnutrition/
https://data.unicef.org/topic/nutrition/malnutrition/
https://www.pacificschoolfoodnetwork.org/projects
https://www.pacificschoolfoodnetwork.org/projects
https://doi.org/10.1017/S0029665125000102

	School food and nutrition environments in the Pacific Islands: opportunities to support healthier diets
	The school food and nutrition environment
	The policy landscape
	The provision of food near, and in schools
	Nutrition education
	Opportunities
	References


