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ABSTRACT

Background: School-based nutrition intervent-
ion is recommended as one of the public health
strategies in supporting the development of
healthy diet behaviour for school-age children. It
is in line with Global Action Plan 2013-2020 of
World Health Organization (WHO) in preventing
and controlling double burden of disease as a
consequence of non-communicable disease in the
future. This study aims to identify the kind of
comprehensive school-based nutrition inter-
vention and analyze effectiveness of every study
in improving policy implementation of healthy
school canteen.

Subjects and Method: This systematic review
study was conducted from two electronic data-
bases, namely Scopus and ProQuest with
keywords of "school nutritional policy", "compre-
hensive intervention", and "healthy canteen" to
search relevant publication in English and have
open access published from 2015 to 2020.
Results: From total 1.367 of publications, 9 arti-
cles meet inclusion criteria. Based on evaluation
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of those studies with comprehensive or multi-
component intervention to healthy school
canteen policy, the common elements show that
regular monitoring and feedback with executive
and community support can show improvement
of school adherence to policy implementation.
Conclusion: This study found that a compre-
hensive school-based nutrition intervention was
effective in improving the implementation of
healthy school canteen policy.
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BACKGROUND

The 2017 Global Burden of Disease study
reported that 11 million deaths were attribu-
table to dietary risk factors. High intake of
sodium (3 million deaths), low intake of
whole grains (3 million deaths), and low
intake of fruits (2 million deaths) were the
leading dietary risk factors for deaths and
disability-adjusted life-years (DALYs) global-
ly and in many countries (Afshin et al., 2019).
Considering the significance of social and
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environmental factors in forming diet and
habit, a population-based approach should
be the main component. An effective strategy
could be designed and applied at the local
level, such as school, workplace, and commu-
nity environment, at regional level, or global
(Initiatives, 2020).

A school-based nutrition intervention is
recommended as one of the healthy dietary
habits for students (Carter and Swinburn,
2004). It is because students spend almost
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40% of their daily energy intakes in school
(Mansouri, 2007). School is also functioned
as an involvement meeting point for stu-
dents, families, educational institution, as
well as community (Briggs, Fleischhacker
and Mueller, 2010). In addition, the school-
based nutrition intervention is also in line
with Global Action Plan 2013-2020 of World
Health Organization (WHO) in preventing
and controlling global burden of disease as a
consequence of no communicable diseases in
the future (WHO, 2013).

Many countries including Australia,
England, and United States have introduced
nutrition policies requiring schools to pro-
vide healthier food options to students, one
of which is through school canteen (Woods et
al., 2014). In the process, however, a number
of obstacles in implementing the school
canteen policies are often reported, including
insufficient resources and a lack of know-
ledge and skills to identify and -classify
healthy foods appropriately consistent with
policy requirements (Ardzejewska, Tadros
and Baxter, 2012). Interventions to resolve
the barriers are needed in order to facilitate
the policy implementation and optimize the
potential benefits to children nutrition. One
of which is due to nutrition problems, espe-
cially malnutrition as one of the main health
challenges in community affecting academic
achievement (Asmare et al., 2018). Currently,
little is known about the range, scope, or
common activities of a comprehensive nutri-
tion intervention, and whether such strate-
gies can successfully improve the implemen-
tation of healthy school canteen policy. The
objectives of this systematic review were to
describe the characteristics of evaluated com-
prehensive nutrition interventions and iden-
tify the common components of the interven-
tions that show successful outcomes.
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SUBJECTS AND METHOD

1. Study Design

This systematic review was conducted from
two electronic databases, namely Scopus and
ProQuest published from 2015 to 2020. The
keywords of “school nutritional policy”,
“comprehensive intervention”, and “healthy
canteen” and have open access was used to
search relevant publication in English.

2. Inclusion and Exclusion Criteria
The inclusion criteria in this study were com-
prehensive scientific journals published in
the last 5 years (2015-2020) under the condi-
tion that the study discussion scope consti-
tutes nutrition intervention in schools, either
elementary schools or secondary schools,
with the explanation on the intervention
characteristics and evaluation on the imple-
mentation of healthy school canteen policy.
Comprehensive means thorough, integrated,
multilevel, multicomponent, or multi-
strategic.

3. Data Extraction

This study using PRISMA 2009 Flow Dia-
gram for data extraction. Because of the
varied study designs and models, a common
summary measure in this study showed a
positive, a negative, or no impact on the
desired outcomes.

RESULTS

1. Study Characteristic

The type of intervention that implemented
and its evaluation were summarized in table
1. All studies were conducted in elementary
schools (n=8) and middle school (n=1). The
majority of the studies were located in Aus-
tralia (n= 6) and others were identified in
Netherlands (n=1), Slovenia (n=1), and
Malaysia (n=1). The studies conducted in
Australia were mostly integrated with the
New South Wales Healthy School Canteen
Policy or known as Fresh Tastes @ School. In
Netherlands, this study was integrated with
the Dutch Healthy School Canteen Program,
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while in Slovenia with School Meals Act, and
Malaysia with School Nutrition Program. The
earliest intervention started in 2011 and the
recent one started in 2016.

2, Size and target populations

The size of participants in the selected
studies were varied from 20-400 schools
with at least 1 program. Age range varied in
each country according to the study target
(students' age, canteen waitress, school, or
any other stakeholders), but still reflected in
the scope of elementary school or middle
school.

3. Activities

Overall, interventions used a wide range of
activities and approaches. Duration and
intensity of interventions also varied sub-
stantially, from a couple of months to several
years. From 2 electronic databases (Scopus
and ProQuest), 1.367 journals were iden-
tified. From 35 selected journals, the remain-
ing 16 journals were selected according to
their feasibility complying with the inclusion
criteria. All journals were investigating about
comprehensive nutrition intervention in
school, but only 9 studies discussing further
about the effectiveness of healthy school
canteen policy (Figure 1).

Records identified Records identified
- through Scopus through ProQuest
£ N=482 N=885
3]
=
=
u
. l
Records identified after
duplicates removed
E N
=}
o
Records screened Records excluded
b
N=35 N=19
=
= Full-text articles Full-text articles excluded,
& assessed for eligibility |—— » with reasons
= N=16 N=7
o Studies retained for
s qualitative synthesis
E N=9

Figure 1. PRISMA 2009 Flow Diagram of search and data extraction
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Table 1. Summary of Characteristics of a Comprehensive School-Based Nutrition Intervention in Improving the
Implementation of Healthy School Canteen Policy

Authors Title Location Results
Intervention Characteristics Evaluation and Significant Results
Evenhuis  Implementation of Secondary  Implementing several tools aimed to imple- The tools to implement the guidelines seem to
et al. guidelines for healthier schools, The ment the Guidelines for Healthier Canteens result in positive changes, either to individual
(2019) canteens in Dutch Netherlands by providing insight into the current situation and environmental factors affecting
secondary schools: A with  questionnaire for school and implementation. First, it showed more specific,
process evaluation stakeholders, canteen scan, advisory meeting knowledge, descriptive norm, motivation, and
and report, improving communication perceived organisationalsupportincreased,and
materials, establishing online community, need for support of stakeholders decreased
digital newspaper, and students fact sheet. (more independence). Second, stakeholders
evaluated the implementation tools positively.
These results are in line with Australian studies
concerning that implementation of healthy
school canteen policy can be applied in most
schools with multi-strategic support, monitoring,
and feedback.
Nathan et Effectiveness of a Primary Implementing a 9-month multi-component A multi-component intervention was effective in
al. (2016) multicomponent inter-  schools, intervention including in the application of improving primary schools compliance with a
vention to enhance Australia healthy school canteen policy, including on healthy canteen policy.
implementation of a going support, provision of resources, The use oftelephone and text messaging support
healthy canteen policy performance monitoring and feedback, employed in this trial enhances the potential
in Australian primary executive support and recognition. scalability of this intervention, thereby providing
schools: a randomised novel information for public health policy
controlled trial. makers and practitioners regarding strategies to
facilitate the implementation of nutrition policies
and guidelines broadly, and healthy canteen
policies specifically.
Reilly et Scale up of a multi- Primary Implementing multi-strategic intervention at This study found a positive improvement in
al. (2018)  strategic intervention to schools, scale including leadership support, consensus nutrition policy implementation across entire
increase implement- Australia process, education, tools and resources, populations of schools. School canteen

ation of a school
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provision of implementation support,

compliance with a healthy food policy increased
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Wofelden
et al.
(2018)

Yoong et
al. (2016)

Reilly et
al., (2018)

Wolfende
n et al.

(2019)

healthy canteen policy:
findings of an
intervention trial
Multi-strategic inter-
vention to enhance
implementation of
healthy canteen policy:
a randomised con-
trolled trial

CAFE: A multicompo-
nent audit and feedback
intervention to improve
implementation of
healthy food policy in
primary school
canteens: a randomised
controlled trial.
Economic analysis of
three interventions of
different intensity in
improving school
implementation of a
government healthy
canteen policy in Aus-
tralia: costs, incremen-
tal and relative cost
effectiveness (Reilly,
Reeves, et al., 2018)
Two-year follow-up of a
randomised controlled
trial to assess the
sustainability of a
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Primary
schools,
Australia

Primary
schools,
Australia

Primary
schools,
Australia

Primary
schools,
Australia

reinforcement, audit and feedback, and
canteen product database.

Multi-strategic interventions included allo-
cation of support officer to assist with policy
implementation, engagement of school prin-
cipals and parent committees, consensus
processes with canteen managers, training,
provision of tools and resources, academic
detailing, performance feedback, recognition,
and marketing initiatives.

The main intervention components included a
menu audit and subsequent provision of
feedback (1 to 4 times over a 12 months
period) via a written report and telephone
call.

The three trials employed intervention
strategies of varying intensity defined
according to the three levels of labor support
provided by school support officers and
number of strategies for the ‘high’, ‘medium’,
and ‘low’ intensity.

A 12 - 14 months multi-strategic intervention
to support canteen policy implementation
included allocation of a support officer to
support schools, engagement of schools

in association with a multi-strategy intervention
delivered at scale.

With multi-strategic support, implementation of
healthy canteen policies can be successfully
applied in the vast majority of schools (>70%).
The findings suggest that the intervention was
successful in overcoming many of the barriers
that reportedly hinder nutrition policy imple-
mentation in schools previously.

The study found that a multicomponent audit
and feedback intervention did not significantly
increase the proportion of rural and remote
schools within the region that had more than
50% “green” items on their menus. The inter-
vention also resulted in an positive change in
menu composition in terms of a reduction in the
availability of unhealthy foods.

The ‘high’ intensity intervention incurred the
greatest costs per school, followed by the
‘medium’ and the ‘low’ intensity intervention.
However, the comparison between the ‘high’ and
‘medium’ intensity interventions showed no
statistically significant difference between the
two in cost-effectiveness.

The intervention was positive/effective in
achieving long-term school adherence to a state-
wide canteen policy at 24-month follow up.
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Gregoric
et al.
(2015)

Teo et al.

(2019)

school intervention to
improve the imple-

mentation of a school-
based nutrition policy.

School nutrition guide- Primary
lines: overview of the schools,
implementation and Slovenia
evaluation.

School-based interven-  Primary
tion that integrates schools,

nutrition education and Malaysia
supportive healthy

school food environ-

ment among Malaysian

principals and parent committees, consensus
processes with canteen managers, training,
provision of tools and resources, academic
detailing, performance feedback, and
recognition and marketing initiatives.

The National Dietary Guidelines for Healthy
Nutrition in Kindergartens and Schools were
adopted as part of a comprehensive “School
Meals Act” with three different approaches,
included a survey among school food-service
managers for process evaluation, an
indicator-based evaluation of menu quality,
and nutritional assessment of school meals
for output evaluation.

School Nutrition Programme (SNP) inter-
vention consisted of 2 main components:
delivering nutrition education through School
Nutrition Campaign for 3 months and serving
healthy menu during school recess time to the
children over a period of 3 months.

The evaluation of the implementation showed
evidence that some school characteristics such as
size, location, and socio-economic environment
can play an important role in implementation
procedures. Positive results were found in larger-
sized schools and corresponding municipalities
with higher socio-economic status.

The result showed that 3 months period was
effective to improve knowledge, attitude and
practices on nutrition, eating behaviours,
physical activity, anthropometric assessments,
psychological distress, cognitive performance,
and health-related quality of life among Malaysia

primary school primary school children. However, food handlers
children: a study had a significantly lower food nutrition know-
protocol. ledge score than the general public.
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DISCUSSION

In the last few years, various health policies
on school-based nutrition intervention have
been implemented in countries around the
world as recommended by the World Health
Organization in order to improve children
nutrition. Several improvements were also
applied to the implementation that was self-
identified as a comprehensive program.
Moreover, any obstacle such as study
resource needs to be underlined, in which
most programs included in the study based
reviews in developed countries as Australia.
Lee-Rife et al., (2012) stated that the lack of
program and complex evaluation in middle
and low income countries are most likely
reflecting the lack of infrastructure and weak
economy of the community. One thing that
could be highlighted was the implementation
of healthy school canteen policy.

Observing from the school-based nutri-
tion intervention studied and stated effective
further, in regard to improving the healthy
school canteen policy, it can be seen that the
interventions are different in terms of appro-
ach, activity, population, purpose, and scope.
However, it is hard to compare them directly
due to the difference of varied culture, eco-
nomy, social, and politic where the policy is
implemented. By understanding the empi-
rical basis where the study is developed, it is
reasonable to believe that the elements repre-
sent a good starting point in a comprehensive
intervention development in each country.
This research elaborated numerous school-
based nutrition interventions performed by
the policy holders explicitly having the
healthy school canteen guidelines in their
countries. Along the program implementa-
tion, many innovations or evaluations have
been performed.

From this study, the common elements
of a comprehensive school-based nutrition
intervention have been shown to inhance the
implementation of healthy school canteen
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policy. First, communication improvement
through regular monitoring and feedback is
one of the key points in this matter, consider-
ing the benefit of the improvement that can
be seen in the changes to the individual or
environment implementing the healthy
school canteen (Evenhuis et al., 2019). Act-
ions related to that point are advisory meet-
ing and report (e.g compliance, etc), students
fact sheets, and also support services by text
messages, phone, or online services. The
study result in Netherlands was also in line
with the studies in Australia stating that the
implementation of healthy school canteen
policy can be achieved with multi-strategic
support, including personal support, moni-
toring, and feedback (Nathan et al., 2016);
(Wolfenden et al., 2017) . However, in one of
the studies conducted in Australia, Yoong et
al., (2016) stated that the intervention of
feedback improvement is insignificantly
increasing in rural and excluded schools. Yet,
the decrease in unhealthy foods/beverages
quantity in canteen is a significant positive
impact.

Second, executive and community
support in order to improve better services
are another quite significant factor. The
involvement of headmaster, parents commit-
tee, canteen manager that will promote the
implementation of the healthy canteen policy
in a longterm basis, as well as contribute
improvement to the implementation of the
school cross population nutrition policy
(Wolfenden et al., 2019). In addition, reward
and regular training workshop also consti-
tutes an innovation with positive impact for
healthy school canteen.

Another approach of the study conduct-
ed in Slovenia concluded that the interven-
tions mentioned above put trust on the
school characteristics, such as the size, area
and socio-economic environment of the
school (Adamson et al., 2013). Further, the
best result can be seen in the schools with
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high socio-economic status (Gregori¢ et al.,
2015). Another study approach in regard to
the school-based nutrition intervention that
needs to be understood is cost-effectiveness,
where in some high and intermediate support
levels there is no significant difference
(Reilly, Reeves, et al., 2018). This result is
valuable to policy makers seeking cost-
effective solutions that can be delivered
within budget.

The limitation in this study was the
method that only used 2 electronic databases.
In addition, the search limitation is only in
the healthy school canteen policy. The
selected studies were less representing the
variation in other countries that probably has
different program or policy. It became the
consequence in the identification of common
components having limited range in terms of
affecting the implementation of an effective
healthy school canteen.

The result of this study indicates that
the nutrition intervention in schools per-
formed comprehensively may improve the
implementation of healthy school canteen
more effective. Whereas the common com-
prehensive elements are periodic communi-
cation improvement through regular moni-
toring, and also executive and community
support needs. In the implementation, how-
ever, there are different limitations in each
country. It is suggested to perform trials in
the future study with a more comprehensive
strategy to increase the implementation of
healthy school canteen policy, such as from
developing and developed countries, urban
and rural area, as well as with a strong
evidence level quality. This is solely to obtain
the best result in order to support the school-
based nutrition intervention.
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