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ABSTRACT

Introduction: School canteens represent an
opportune setting in which to deliver public health
nutrition strategies given their wide reach, and
frequent use by children. Online school canteen
ordering systems, where students order and pay for
their lunch online, provide an avenue to improve
healthy canteen purchases through the application

of consumer behaviour strategies that impact on
purchasing decisions. The aim of this study is

to assess the efficacy of a consumer behaviour
intervention implemented in an online school canteen
ordering system in reducing the kilojoule, saturated
fat, sugar and sodium content of primary student
lunch orders.

Methods and analysis: The study will employ

a cluster randomised controlled trial design.
Approximately 1040 students (aged 5-12 years) from
10 primary schools in New South Wales, Australia,
currently using an online canteen ordering system will
be invited to participate. Schools will be randomised
in a 1:1 ratio to receive either the intervention
(enhanced system) or control (standard online
ordering only). The intervention will include evidence-
based strategies shown to influence healthy food
purchasing (strategies targeting availability, menu
labelling, placement and prompting). The primary
outcomes of the trial will be the mean content per
student online lunch order of (1) energy (kJ), (2)
saturated fat (g), (3) sugar (g) and (4) sodium (mg).
The impact of the intervention will be determined by
between-group assessment of the nutritional content
of lunch purchases over a 2-month period
postintervention initiation.

Ethics and dissemination: The study was approved
by the Hunter New England Human Research Ethics
Committee, University of Newcastle Human Research
Ethics Committee and New South Wales Department
of Education and School Communities. Study findings
will be disseminated widely through peer-reviewed
publications and relevant presentations in international
conferences and to stakeholders.

Trial registration number:

Strengths and limitations of this study

= The trial uses the most internally valid research
design (randomised controlled trial), includes
objective measures of trial outcomes, central
randomisation to groups and has been powered
to detect small but meaningful population-level
intervention effects.

= The analysis of trial outcomes will be conducted
by a statistician blinded to group allocation.

= The external validity of the findings may be
limited, given the convenience sampling proced-
ure and as the trial will be conducted in 10
schools from 1 Australian state.

BACKGROUND

Globally, poor diet (including excess intake
of foods high in energy, saturated fat, added
sugars and salt) is one of the leading causes
of non-communicable diseases, including
cardiovascular disease, type 2 diabetes and
cancer.' ? Given that dietary behaviours in
childhood track into adulthood and are
predictive of future non-communicable
disease risk,” improving child nutrition is a
public health priority in Australia and
internationally." *

Schools are a promising setting to improve
child nutrition' ® as they provide prolonged,
centralised access to almost every child in
high-income countries. Australian children
consume almost 40% of their recommended
energy intake while at school,* with up to
72% of primary school-aged children pur-
chasing their lunch from school canteens at
least weekly.” The foods ordered from such
canteens however are typically high in
energy, fat, sugar and salt, from products
such as pies and sausage rolls (consumed

tessa.delaney@hnehealth. ACTRN12616000499482. regularly by 54% of students), pizza products
nsw.gov.au (80%), processed chicken (29%) and hot
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dogs (18%).7 Therefore, interventions to improve the
nutritional quality of foods purchased at school canteens
are a key opportunity to improve child nutrition.”

Findings of a recent systematic review of 18 school
food environment studies suggest that modifying the
relative availability of food for sale from school food ser-
vices is associated with improvements in the purchase or
consumption of healthy foods by students.® Similarly,
school-based research in the USA has found that a
number of point of purchase strategies to influence con-
sumer behaviour such as nutrition labelling,9 prompt-
ing'’ and the placement of menu items (including the
order, prominence and access of items)'' '* are asso-
ciated with the selection, purchase or consumption of
healthier foods by students.

Online school ordering systems, which enable student
school lunches to be ordered and paid for via the web,
are becoming increasingly common in countries, includ-
ing Australia (Personal communication with CEO
Flexischools, March 2016)'* and the USA." ' Such
systems provide a platform to implement evidence-based
consumer behaviour change strategies to support
healthy purchasing choices by students and parents.
Specifically, the online environment of these systems
provides a controlled but dynamic infrastructure that
enables implementation of a range of strategies that can
reach large numbers of individuals at a relatively low
cost.'® For example, point of purchase nutrition label-
ling, product placement and prompts, strategies that are
routinely used by online food retailers to influence pur-
chase decisions of consumers'” can be readily deployed
to influence the purchase choices of a large number of
students and parents. Despite the potential benefits of
implementing these strategies to promote healthy online
school canteen purchases, there have been no previous
trials of their application to online school canteen order-
ing systems.

Study aim

In this context, the purpose of this study is to assess the
efficacy of a consumer behaviour intervention imple-
mented in an online school canteen ordering system in
reducing the kilojoule, saturated fat, sugar and sodium
content of primary student lunch orders.

METHODS

Trial design

The cohort study will employ a parallel group, cluster
randomised trial design. Ten primary schools located in
New South Wales, Australia, with an existing online
canteen ordering system will be randomised to receive
either a 2-month consumer behaviour intervention
(enhanced system) or control (standard online ordering
only). The efficacy of the intervention will be deter-
mined by assessing between-group differences at
follow-up in the average (1) energy (KkJ), (2) saturated
fat (g), (3) sugar (g) and (4) sodium (mg) content of a

cohort of students who had made an online lunch order
during the baseline period. Student purchase data will
be automatically collected by the online canteen system.
Outcome data will be assessed at baseline and for
the 2-month period following introduction of the
intervention.

Setting

The study will take place in the state of New South
Wales, Australia, a geographically large state including
large metropolitan and non-metropolitan areas with a
demographically and socioeconomically diverse popula-
tion of ~455 000 primary aged children and 1600 gov-
ernment primary schools.'® Children attend primary
school from the age of 5 to the age of 12, with govern-
ment schools being the major provider of school
education (65.2%)."

Participants

Schools

To be eligible, schools must be a government primary
school in New South Wales with an operational canteen
that has been using the online canteen ordering system
supplied by a single specific provider (services ~11% of
New South Wales government school canteens (unpub-
lished data) and henceforth referred to as ‘the pro-
vider’) for at least 6 months. In addition, schools must
process a minimum of 50 student online lunch orders
per month. Special purpose schools that exclusively
enrol students with special needs, juvenile justice
schools, schools serving hospitalised children or schools
with externally licenced canteens will be excluded due
to the potential differences in the provision of foods in
these settings. A research assistant will screen the
school’s online menu, and any school already employing
point of purchase nutrition labelling strategies (same as
that of intervention) will be excluded.

Students

All users of the online school canteen ordering system
(eg, children or parents ordering on behalf of their chil-
dren) who place an online lunch order during the
2-month baseline data collection period will be eligible
for study inclusion. Other users of the school’s online
canteen ordering system such as teaching staff, as identi-
fied by the online provider, will be excluded.

Recruitment procedures

A list of schools will be supplied by the provider and
screened for eligibility by the research team. A conveni-
ence sample of ~50 schools currently using the online
providers system will be invited to participate via mail
and telephone with recruitment continuing until the
required sample of schools (N=10) consent to partici-
pate. Schools that had been invited but were not within
the first 10 schools to consent will not participate in the
trial. The recruitment strategy will employ effective
recruitment practices within the school setting.”’
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Specifically, one member of the research team will act as
a dedicated recruitment coordinator. The coordinator
will manage the recruitment of schools into the trial and
monitor consent rates. Schools will be provided with the
direct phone number of the trial manager for any
enquiries regarding the research. Study information
statements will be mailed to school Principals inviting
study participation. Specifically, consent will be sought
from the Principal for permission for the research
team to access deidentified data regarding canteen
lunch order purchases, user demographics and usage
characteristics of the online ordering system. As deiden-
tified student purchase data are accessed via a school-
controlled database, all data will be used and individual
student consent will not be sought. Two weeks after
sending the information statements, a research assistant
will make multiple attempts to contact schools via the
phone to confirm eligibility, answer any questions
regarding the trial and invite participation. Following
consent, the online provider will supply baseline lunch
order purchase data (the 2-month operational period
immediately preceding intervention initiation) of stu-
dents, in a non-identifiable format, to the research team
to assess the primary trial outcomes.

Randomisation and blinding

Following school recruitment, an independent statisti-
cian will use a computerised random number function
in Microsoft Excel to randomise schools to either an
intervention or a control group. Randomisation will
occur at the unit of the school in a 1:1 (intervention:
control) ratio in randomly sequenced blocks of two and
four to ensure the number of schools allocated to each
group remains approximately equal (see figure 1).*'>
Given evidence that socioeconomic status of the locality
may be associated with the relative healthiness of
student purchasing patterns,7 randomisation will be
stratified by the socioeconomic status of a school locality
based on school postcode.”* Owing to the difficulty in
blinding the users of the online system to the changes
introduced, the study will be conducted as an open trial;
however, parent and student users will not specifically be
informed of the experimental manipulation of the study.
Furthermore, the study statistician undertaking the
primary analyses will be blinded to group allocation.

Intervention

A consumer behaviour intervention will be integrated
into the existing schools online canteen ordering
system operated by the provider. Online canteen
ordering systems allow users (students, or a parent on
behalf of a student) to login to a website to access
their school’s lunch menu. Users are then able to
select, order and pay for lunch items which are then
processed by the canteen and supplied to students
during their meal break. Research in food service set-
tings suggests that decisions regarding food ordered
for school-aged children are typically made jointly by

parents and children.? As such, the intervention seeks
to encourage consumer (parent or child) purchase of
healthier foods and beverages for school lunch orders,
that is, food items lower in energy, saturated fat, sugar
and/or sodium. All users of the online canteen order-
ing system at intervention schools will be exposed to
the intervention. Contamination of intervention com-
ponents between groups will be minimised by random-
isation at the school level, and by the provider
preventing user access to the intervention by control
group schools.

Intervention development and theoretical framework

The intervention draws on the principles of choice
architecture.”® This approach posits that consumer
behaviour is influenced by social and physical environ-
ments through conscious (eg, reflective) and uncon-
scious (automatic) processes.26 Choice architecture
strategies alter the environments in which decisions are
made, in this case, to cue healthier purchasing choices.
Consumer behaviour interventions, based on choice
architecture, typically require minimal conscious engage-
ment by the consumer and can include: the provision of
information (prompting, labelling, feedback); altering
of the physical environment (eg, altering the placement
of products including accessibility, position or proximity,
lighting, décor, etc) or the properties of products or
stimuli within an environment (packaging, presentation,
functionality) to cue desirable behaviour.”® ? The inter-
vention component selection for this study was guided
by the choice architecture typology proposed by
Hollands et al?° Intervention selection was developed in
consultation with a multidisciplinary team of experts,
including health behaviour scientists, dietitians, canteen
staff, parents, software providers and developers. The
consumer behaviour strategies were included in the
intervention if they were (1) supported by empirical evi-
dence of beneficial effect in food-service settings;10 2829
(2) considered appropriate and acceptable to school
principals’® and parents® and (3) able to be feasibly
operationalised within the providers online ordering
system.

Intervention strategies

The online provider will modify the display of the
online ordering system to include the following
evidence-based strategies that have previously been asso-

ciated with healthier consumer choices in analogous set-
tings (table 1).'" *% %

Availability

Canteen managers will be supported by the research
team to improve the relative availability of healthier
items listed on their online canteen menu. Research in
the school food setting has found a positive association
between increased availability of healthy foods and
improved purchasing behaviour of students.”’ Therefore,
a trained dietitian, experienced in canteen menu
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Assessed for eligibility

N =50 SCHOOLS

Excluded N=40 SCHOOLS
+ Not meeting inclusion criteria (N= 15)

+ Declined to participate (N = 10)
+ Did not provide a decision regarding

Randomly assigned
N =10 SCHOOLS
n = 1040 participants

consent into trial or before first 10
schools consented to participate (N=15)

!

Baseline data collection
N=10 SCHOOLS
N = 1040 participants

!

Allocated to intervention
N=5 SCHOOLS
n = 520 participants

Consumer behaviour intervention to
encourage healthy purchasing integrated into
existing online lunch ordering system

!

A

Allocated to control
N=5 SCHOOLS
n = 520 participants

Existing online lunch ordering system

Follow up data collection
N=10 SCHOOLS

A 4

Analysed
N =5 SCHOOLS

Figure 1

assessment, will classify all foods and beverages listed on
the canteen menu as ‘red’ (low in nutritional value),
‘amber’ (moderate nutritional value) or ‘green’ (high
nutritional value) according to the New South Wales gov-
ernment school canteen policy ‘Fresh Tastes @
School’.”® The dietitian will prepare and provide a com-
prehensive menu feedback report to schools encour-
aging canteen managers to improve the relative
availability of healthy items by increasing the proportion
of ‘green’ menu items (to >50% of total items) or remov-
ing ‘red’ menu items.” ** Such strategies have been
found to be effective in improving the relative availability
of healthy items by school canteens.” *® These reports
will be distributed once via email to the canteen
manager and principal, immediately prior to the rede-
signed canteen menu being uploaded online. A brief
phone call (of ~15min) will be made to the canteen
manager and/or principal to discuss contents of the
feedback report.

A4

Analysed
N =5 SCHOOLS

Estimated participant flow through trial. Numbers based on best available information at the time of submission.

Labelling

Labelling involves the application of written or graphical
feedback or information endorsing a product at the
point of purchase or point of choice.”® This strategy will
comprise the following components within the online
system:

Traffic light labels

A single red, amber or green circle will be added beside
each menu item.”” The traffic light label will be based
on Fresh Tastes @ School.”® The application of traffic
light labels in hospital cafeterias has been shown to sig-
nificantly decrease sale of less healthy and increase sale
of healthier menu items.>” Traffic light labels, compared
with other forms of labelling (eg, nutrient labelling),
are more likely to be noticed by parents when making
purchase decisions for their children from food set-
tings.”® Furthermore, compared with other labelling
systems, traffic light labels are preferred by adults and

4
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Table 1 Intervention strategies informed by Choice Architecture Framework proposed by Hollands et af®
Strategy Description Application
Availability* Schools will receive a comprehensive feedback report  If availability of items are modified by the school or
including strategies to improve the relative availability canteen, this changes the capacity for user (parent or
of healthy foods including: child) to select healthy vs less healthy foods
» A colour-coded copy of their menu,
» Graphical feedback comparing their menu to the
‘Fresh Tastes’ target of >50% green and 0% red
» Tailored advice for how to amend the menu to be
compliant with the policy
» Web links for additional support
Labelling Each menu item will display a single round traffic light ~ Provides nutritional information about the food at point
label of purchase
Promotes awareness of and thus motivation for a
making a healthy purchase
The menu will include information on how to use the Facilitates interpretation of label
label when selecting menu items (eg, ‘best choice’, Provides easily understood information about the
‘select carefully’, ‘select occasionally’) healthiest choice
Healthy menu items will include a hedonic description  Provides incidental cues to induce non-conscious
directly under the item name behavioural response (makes product more appealing)
Makes healthy menu items more salient
Placement Healthy menu categories (eg, fruit, sandwiches, Makes healthy menu items more salient, convenient
salads) and ‘green’ items within a category will be and maximises opportunity for engagement with these
listed first items
Healthy items (green) will be listed in main website Facilitates engagement with behavioural options by
interface making healthy food more convenient/accessible
Placement: amber and red menu items with multiple Makes less healthy menu items harder to engage with
flavours will require users to ‘click’/explode the item therefore less convenient/accessible
before the full list of flavours are displayed
Prompting  Amber and red hot item will include a promptto add a  Raises awareness of a given behaviour

healthy drink (water) or snack (fruit and/or veg) to the
lunch order

Healthy food categories (eg, sandwiches, salad, fruit)
will appear in bold font, have an image and a positive

Makes it easier to access healthy food options

Provides general encouragement
Promotes motivation for a given behaviour

food prompt, eg, ‘this is a good choice’

*This strategy aims to increasing healthy foods and involves providing the school with feedback on how to restrict availability of unhealthy

foods in line with Fresh Tastes @ School policy.

children,” are more easily understood and more effect-
ive in helping consumers to correctly identify healthier
food products.*’

Label guide

An explanation of the relative healthiness of ‘green’,
‘amber’ and ‘red’ foods® *” will appear at the top of the
online canteen website and will pop up when a user
hovers their cursor over each traffic light label.

Descriptions

‘Green’ menu items that require onsite preparation
(eg, salads, sandwiches, homemade hot meals) will receive
an appealing description directly under item name
(eg, ‘super salad tub’). Research in the restaurant setting
has demonstrated that creative descriptions applied to
menu items have been associated with an increase in
sales by up to 27%.*" Research in the school setting has
similarly shown that adding creative names to healthy

food items (eg, ‘X-ray vision carrots’) is associated with
. . . . . 9
increases in children’s consumption of the item.

Placement

Placement strategies will be employed to alter (1) the
position of menu items to make them appear more
immediately prominent and (2) the accessibility of
menu items to make healthier choices easier to select
and less healthy choices harder to select.?® Evidence sug-
gests that items that are placed at the beginning or the
end of the menu section were selected up to twice as fre-
quently as when they were placed in the centre of the
list.?? Therefore, healthier menu categories (ie, fruit,
sandwiches, salads) and items within categories will be
ordered to give healthy items positions of greatest prom-
inence; that is, ‘green’ items will be positioned first;
‘red’ items will be located in the middle and ‘amber’
items will be positioned last in a food list. Where there
are multiple flavours of a ‘red’ or ‘amber’ food, users
will be required to first ‘click’ on the category before the
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full list of items are displayed. For example, for a user to
select a flavour of potato crisps, they will first be
required to click on that product category (‘crisps’),
then select their preferred flavour in a separate pop up
box. Conversely, all available flavours of ‘green’ items
will appear in the main website interface without requir-
ing further selection actions.

Prompting
Standardised  written and graphical information
intended to promote or raise the awareness of, or the
motivation for a given behaviour will be included in the
online menu. Motivational written and graphical
prompts will be used to promote and encourage selec-
tion of healthy items. For example, healthier menu
categories (ie, sandwiches, salads, fruit) will be accom-
panied by positive purchase prompts (eg, “This is a good
choice’) and an appealing image representing the cat-
egory.'” When users select a red or amber hot food
item, they will also be prompted with a list of green
menu items, ‘meal extras’, which typically include
bottled water, fresh fruit or vegetable pieces, to add to
their order.

Once implemented, the intervention will remain oper-
ational across the entire study period.

Intervention integrity

A dietitian will use the colour-coded menu items to
redesign the menu for online display using a standar-
dised template (‘menu template’). This template has
been pilot tested and refined based on feedback by the
dietitian and the provider of the online lunch ordering
system. The completed menu template will be sent via
email to the provider who will ‘upload’ the schools
online menu as per specifications in the menu template.
This process will be managed centrally by the provider.
After the menu is uploaded but prior to being operatio-
nalised, the research team will be able to view the rede-
signed menu in order to confirm that the strategies have
been applied and uploaded correctly. In order to
monitor and manage intervention integrity, once the
redesigned menu is operational, the provider will supply
the research team with two reports (start and midinter-
vention) listing any changes that have been made to the
online menu by the school. These reports will enable
the research team to identify new menu items that have
been added. The research team will then label and pos-
ition new menu items according to the menu template
and contact the provider to make the required changes.

Control group

Schools allocated to the control group will continue to
receive the standard online lunch ordering service and
will not have access to the intervention until after
follow-up data collection at which point they will be
offered access to supportive strategies.

DATA COLLECTION PROCEDURES AND MEASURES

Primary outcomes

The primary trial outcomes are: the mean content per
student online lunch order of (1) energy (k]), (2) satu-
rated fat (g), (3) sugar (g) and (4) sodium (mg). Given
the effect of similar interventions has been reported to
be immediate,” the primary trial end point is 2 months
postintervention initiation (during which the canteen is
operational). Primary trial outcomes will be collected at
baseline (the 2-month operational period immediately
preceding intervention initiation) and follow-up (the
2-month period operational period postintervention ini-
tiation). Data from all purchases occurring during the
baseline and follow-up assessment periods for the cohort
of students will be used to determine the trial outcomes.
No assessment of plate waste will be conducted.
Purchase data have been shown to be highly correlated
with food consumed.*

Data collection procedures will be in accordance with
previous canteen trials conducted by the research
team.™ ** Specifically, a dietitian will contact the canteen
manager over the phone to obtain nutrition information
of canteen menu items available online. For prepackaged
menu items, the canteen manager will be asked to specify
brand name, product name and serve size. The nutri-
tional profile of each prepackaged item will be obtained
by searching the ‘brand’, ‘product name’ and ‘serve size’
in a canteen product database consisting of over 1300
commonly stocked school canteen items developed by
the research team.** If the menu item is not listed in the
canteen product database, the dietitian will use a publicly
available database of commercial items (Foodswitch) to
obtain the nutrition information panel.*’ If the item
cannot be located in either database, the dietitian will
contact the manufacturer to obtain the nutrition infor-
mation panel. If the dietitian cannot obtain the nutrition
information panel from the manufacturer, a ‘generic’
nutrient profile will be assigned using a commercial
equivalent found in the canteen product database.

For menu items that are not packaged (eg, freshly
made foods such as sandwiches, canteen made hot
foods and snacks), dietitians will request a copy of the
recipe from the canteen manager, including recipe
yield, ingredients and serve size. Dietitians will then use
a commercially available Australian nutrition database
(Foodworks) (Foodworks, version 7, Xyris Software,
Highgate Hill, Australia. https://www.xyris.com.au/) to
create a nutrient profile for this item (eg, a ham, cheese
and tomato sandwich). In the absence of a complete
recipe, a ‘generic’ nutrient profile will be created using
a commercial equivalent found in the canteen product
database. Detailed records will be maintained for all
items (prepackaged and freshly prepared) that required
a ‘generic’ nutrient profile to be assigned.

Using the nutritional profile data, a dietitian will
determine the nutrient profile (kilojoules, saturated fat,
sugar, sodium) and Fresh Tastes classification (red, amber,
green)g2 for each menu item.

Delaney T, et al. BMJ Open 2017;7:014569. doi:10.1136/bmjopen-2016-014569
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To enable calculation of the primary trial outcomes,
the nutrition profile for each menu item will be applied
to purchasing data obtained by the provider to generate
a nutritional profile for each individual order placed. A
unique deidentified numerical identifier by the provider
will be used to link student orders across and within
baseline and follow-up data collection periods.

Secondary outcomes

Nutrition quality

(1) The proportion of all student lunch orders that are
(i) green and (ii) red; and (2) the mean per cent of
energy of lunch orders from (i) sugar; and (ii) saturated
fat per student online lunch order will be collected at
baseline (the 2-month operational period immediately
preceding intervention initiation) and follow-up (the
2-month operational period postintervention initiation)
and compared between groups at follow-up. The colour
code and per cent energy from saturated fat and sugar
will be based on the dietitian’s nutritional assessment of
the purchasing data recorded by the online ordering
system (described above). Conversion of sugar and satu-
rated fat to energy will be based on internationally

accepted conversion factors of 17 and 37Kk]/g,
respectively.*®
Revenue

Revenue data will be automatically collected and supplied
by the online provider. The average weekly online
canteen revenue will be assessed at baseline (the 2-month
operational period immediately preceding intervention
initiation) and follow-up (the 2-month operational
period postintervention initiation). The average weekly
online canteen revenue will be compared between
groups to assess any detrimental or beneficial impact of
the intervention on school revenue that may affect the
sustainability of the intervention.

Other data

School characteristics

School-level data, including school size (number of
enrolments), year range (eg, Kindergarten to grade 6)
and school postcode, will be collected from the ‘My
School’ website.*’

User characteristics

Child school grade and the recorded user (parent or
child) will be collected from the online ordering system.
Online canteen usage data (eg, frequency of placing an
order, the device used to place the order, the time taken
to place the order) are automatically collected by the
system, and will also be accessed by the research team.

Canteen manager survey

After the collection of follow-up purchasing data
(2 months operational period postintervention), canteen
managers will be contacted to take part in a telephone
survey to determine (1) canteen characteristics (type of

canteen operation (leased, P&C run, school run); staff-
ing (paid or unpaid), profit) and (2) the acceptability of
the intervention strategies using a four-point Likert scale
from ‘strongly agree’ to ‘strongly disagree’.

School characteristics, user characteristics and canteen
manager survey data will be collected and used for
descriptive purposes.

Availability of menu items

(1) The proportion of ‘green’ items available on the
menu and (2) the proportion of ‘red’ items available on
the menu will be assessed at baseline (immediately prior
to intervention initiation) and follow-up (2-months post-
intervention initiation). Copies of each school’s canteen
menu will be obtained during baseline data collection
period (immediately after the school consents into the
trial) and on the last day of the follow-up data collection
period. Each menu will be independently audited by
two dietitians consistent with previous studies.”® ** The
menu audit procedure will involve assigning each item a
colour-code (as per the Fresh Tastes @ School guide-
lines) and calculating the proportion of each colour on
the menu, in accordance with procedures previously
described elsewhere.”® ** ** Any discrepancies between
dietitians in assigning a colour code or calculating the
proportion of green or red items available on the menu
will be resolved through consensus processes.

ANALYSIS AND SAMPLE SIZE

Analysis

The analyses will be undertaken by a statistician blinded
to group allocation, with no other involvement in the
trial. Intervention effectiveness will be assessed using
a separate linear mixed model® for each primary
outcome under an intention-to-treat approach:* energy
(kJ), saturated fat (g), sodium (mg) and sugar (g). The
analysis of primary outcomes will be conducted only
after completion of final follow-up data collection and
no interim analyses of trial outcomes will be performed.
The average nutritional content (eg, mean kilojoule
content) will be calculated across all online lunch orders
placed by a student during the follow-up data collection
period and compared between the intervention and
control groups, adjusting for clustering at the school
level and controlling for baseline values. The mixed
model will account for repeated measures of the trial
outcome at the student and school level. Adjusting for
baseline will control for known and unknown potential
confounders as any differences in prognostic factors at
baseline will be captured in the baseline values for
energy, fat, sugar and sodium. All students that place an
order during the baseline period will be included in the
primary analysis. Missing data could arise at follow-up
due to a student not placing an online lunch order
during the follow-up period. Multiple imputation will be
used for any missing data at follow-up as recommended
by White et af’ as part of a sensitivity analysis.
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Exploratory subgroup analyses will also be conducted,
testing for treatment group interactions by demographic
(ie, student grade) and purchasing characteristics of the
sample.

The trial data will be reported in adherence with the
CONSORT 2010 guidelines for reporting clustered ran-
domised controlled trials. The trial has been prospect-
ively registered with the Australian New Zealand Clinical
Trials Registry ACTRN12616000499482.

Sample size calculation

Given there are dose-response relationships between
intake of saturated fat,51 sugar,52 and sodium® and
important clinical health outcomes, including precursors
for chronic disease (such as blood pressure), the sample
size calculation was conducted based on estimated
changes in energy intake between groups where a reduc-
tion in a defined magnitude is required to accrue health
benefit at the population level. Specifically, a reduction
of 192-300 KkJ of energy per day is estimated to offset over-
weight in children® and in doing so reduce population
level risk for chronic disease. Assuming that 104 students
per school place at least 1 online lunch order over the
data collection period, and assuming that a standard
student lunch order contains 1729 kJ (~25% total daily
energy intake!) (SD=700) (unpublished data from
research team) with an ICC of 0.05, the participation of
10 schools (5 each arm) in the trial would enable detec-
tion of ~300 k], difference between groups at follow-up
with 80% power at the 0.05 significance level. A change
of this magnitude is considered clinically meaningful to
detect a change in population body weight.”*°

DISCUSSION

This will be the first study to examine the efficacy of a
consumer behaviour intervention implemented in an
online school canteen ordering system on purchasing
behaviour from primary school canteens and will repre-
sent a substantial advance in knowledge in the field of
school-based public health nutrition. Further, given that
online interventions can be delivered to large numbers
of community members at relatively low cost, the inter-
vention, if effective, may represent an attractive strategy
to contribute to improvements in child health and
reductions in chronic disease risk.

While the trial will provide useful information for pol-
icymakers and practitioners, and valuable data for future
studies examining technology-based nutrition interven-
tions in the school setting, there are a number of study
limitations. First, the trial uses convenience sampling
methods, and is conducted using one provider of online
school canteen ordering systems in Australia, limiting
the external validity of trial findings. Furthermore, the
trial tests a complex public health intervention and is
not designed to assess the independent effects of indi-
vidual strategies used in the intervention. Future
research using factorial designs would be warranted if

the intervention is found to improve child diet in order
to understand intervention mechanisms and to design
more efficient interventions in the future.

DISSEMINATION

Modifications to the trial protocol will be made via the
Australian and New Zealand Clinical Trials Registry and
outlined in the final publication. Evaluation data and
process data collected as part of the study may be pre-
sented at scientific conferences, be published within sci-
entific journals and form part of student theses.
Participant’s confidentiality will be maintained.
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