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ABSTRACT

Introduction There is an increasing need for the adoption
of effective preschool obesity prevention interventions to
combat the high levels of early-childhood obesity in the
UK. This study will examine the feasibility and acceptability
of the adapted version of the ToyBox intervention—a
preschool obesity prevention programme—for use in
Scotland (ToyBox-Scotland). This will inform the design of
a full-scale cluster randomised controlled trial (RCT).
Methods and analysis The ToyBox-Scotland
intervention will be evaluated using a feasibility cluster
RCT, which involves children aged 3-5 years at six
preschools in Glasgow, three randomly assigned to the
intervention group and three to the usual-care control
group. The original ToyBox intervention was adapted

for the Scottish context using a coproduction approach.
Within the 18-week intervention, physical activity and
sedentary behaviour will be targeted in the preschool
through environmental changes to the classroom,
physical activity sessions and movement breaks.

Parents will receive home activity packs every 3 weeks
containing sticker incentives and interactive parent—child
games that target sedentary behaviour, physical activity,
eating/snacking and water consumption. As this is a
feasibility study, parameters such as recruitment rates,
attrition rates and SDs of outcome measures will be
obtained which will inform a power calculation for a
future RCT. Additional variables to be assessed include
accelerometer-measured physical activity, sedentary
behaviour and sleep, body mass index, home screen
time, eating/snacking and water consumption. Outcomes
will be assessed at baseline and 14—17 weeks later.
Intervention fidelity will be assessed using questionnaires
and interviews with parents and practitioners,
observation and session delivery records.

Ethics and dissemination This study was granted
ethical approval by the University of Strathclyde’s School
of Psychological Sciences and Health Ethics Committee.
Results will be disseminated through publication in peer-
reviewed journals, presentation at conferences and in lay
summaries provided to participants.

Trial registration number ISRCTN12831555.
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Strengths and limitations of this study

» Site-specific adaptation of a previously successful
intervention (ToyBox, which targets key obesogen-
ic behaviours in early childhood) for use in another
country (ToyBox Scotland).

» Culturally relevant, multicomponent intervention tar-
geting the preschool and home setting.

» Coproduction approach used to involve stakeholders
(ie, early years practitioners) in the intervention de-
velopment and adaptation process.

» Use of both quantitative (eg, objective measures,
observation and self-report) and qualitative (eg, log-
book, interviews) methods to test feasibility.

» The study is limited by a short duration and a small
number of clusters.

» Direct parental input is needed to further develop the
home component of the intervention.

INTRODUCTION
Childhood obesity is a global public health
problem, particularly in developed coun-
tries." * Overweight and obesity rates for chil-
dren under 10 years of age in Europe were
reported to be approximately 20%, with the
UK having one of the highest levels of child-
hood obesity within this region.”” The rates
reported for Scotland are particularly high,
with at least 22.9% of 4-5years old being
overweight or obese in 2()16/2017.67

The causal factors contributing to child-
hood obesity are complex.” ? However, a
substantial evidence base has demonstrated
that energy balancerelated behaviours
such as physical activity (PA), sedentary
behaviour (SB) and the consumption of
unhealthy drinks and snacks have a major
influence on the development of childhood
obesity.""" While efforts to address these
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energy balance-related behaviours are often focused
around school-aged children,” intervening at an earlier
age is merited. Recent research has demonstrated that
physical inactivity and SB in the early years tracks into
later childhood and adolescence.”' Specifically, children
who engage in healthy behaviours from an early age are
more likely to maintain such behaviours throughout
childhood,*** potentially preventing the onset of obesity
when it is perhaps more difficult to reverse.**

Results of obesity prevention interventions targeting
preschool children (8-5years old) are equivocal.”” Some
reported encouraging findings regarding weightrelated
outcomes,%"32 while others were ineffective.*>® Interest-
ingly, successful interventions tend to have similar char-
acteristics in that they target multiple behaviours (eg, PA
and diet) and/or multiple environments (eg, preschool
and home). Two examples are the 14-week US Hip Hop
to Health study®® and the yearlong Spanish Ballabeina
Study® in which the preschool and home-based interven-
tionsled tosignificantlyimproved weight-related outcomes
in comparison to control groups. A novel strength of the
Hip Hop to Health study was that it improved weight-re-
lated outcomes in a hard-to-reach minority group. Such
findings highlight the importance of focusing on obesity
prevention efforts both at preschool and at home, and
the benefit of adapting interventions in order to success-
fully engage specific population groups.

In Scotland, children between the ages of 3 and byears
are entitled to 600 hours of free childcare per year, which
the majority of children spend in a preschool setting.”” As
these children still spend a substantial amount of time at
home, it is important that interventions contain a home-
based component in order to target obesity-related health
behaviours across both environments.

ToyBox is one such intervention which was devel-
oped to prevent obesity in young children from varying
backgrounds through the use of a multicomponent,
evidence-based and theory-based, family-involved inter-
vention implemented in preschools and homes across
six European countries from 2012 to 2013.™ Extensive
intervention development and site-specific adaptation
was undertaken, detailed elsewhere.”* ToyBox aimed
to improve energy balance-related behaviours through
the delivery of teacher-led PA and SB sessions, promotion
of water and healthy snacking/eating, environmental
changes to the classroom, and parental education mate-
rials and parent—child activities. Evaluations of ToyBox
have demonstrated that the intervention was feasible,
while significant improvements in PA and SBs were
observed.** In the Belgian cohort, children at interven-
tion preschools significantly increased their vigorous PA
(6=1.47, p=0.03) and moderate-to-vigorous PA (8=1.27,
p=0.03) from baseline to follow-up, while control partic-
ipant’s activity levels remained constant or decreased.®
Furthermore, while there were no significant interaction
effects on SB for the total sample, among children who
spent the most time in sedentary activities at baseline, a
significant reduction in objectively measured sedentary

time of —4.17% was observed for the intervention group
in comparison to the control group (-0.41%).*® Process
evaluation of the intervention has also identified
important areas for consideration in any future expan-
sion or adaptation of the intervention, such as the need
for more active parental involvement.** Due to the differ-
ences between preschools in Scotland/the UK and other
European countries, the feasibility and efficacy of the
programme cannot be assumed and must therefore be
tested following appropriate adaptation. Interventions
which are not appropriately adapted to the specific envi-
ronment, often fail to have the desired impact. There-
fore, extensive adaptation of intervention components
and stakeholder involvement is becoming an increasingly
common practice in intervention development and adap-
tation,"” in addition to feasibility testing prior to fullscale
evaluation.” The present feasibility cluster randomised
controlled trial (RCT) aims to test the feasibility of the
culturally adapted ToyBox intervention for use in Scot-
land (ToyBox-Scotland), a country with high childhood
obesity rates.” As this is a feasibility study, the primary aim
will be to assess whether progression to a full-scale cluster
RCT is merited through the evaluation of important
aspects such as intervention fidelity and acceptability.

METHODS

This protocol has been prepared in accordance with the
Standard Protocol Items: Recommendations for Inter-
ventional Trials statement.* %

Patient and public involvement

This intervention was adapted with the assistance of
an early years practitioner and staff at a local authority
preschool. Results of the study will be disseminated to
participants through a presentation to early years prac-
titioners and a lay summary of results will be provided to
parents.

Study setting and participants
Participants will be recruited from six local authority
preschool settings in Glasgow. The city is one of the most
socioeconomically deprived areas in Western Europe,
with 34%-41% of the child population living in poverty.”’
In 2015, at least 5.9% of 4-5years old in Glasgow were
severely obese by body mass index (BMI =298th centile) !
with rates considerably higher among more deprived
population groups.

The intervention will be delivered to all children aged
3-byears in the participating preschools.

Inclusion criteria

» Preschool-level inclusion criteria: Glasgow City
Council preschool settings (nurseries, early years
centres or family learning centres) that are delivering
the Scottish Curriculum for Excellence (for 3-18years
old) in accordance with Education Scotland’s early
learning and childcare frameworks and guidance.52
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» Individuallevel inclusion criteria: preschool year
children aged 3-5years and their parents/caregivers
who consent to both themselves and the child partici-
pating in data collection.

Exclusion criteria

» Children for whom parental/caregiver consent is not
provided and children with health conditions which
would affect their participation in the intervention.

Recruitment and consent

All local authority preschools in Glasgow (n=112) were
contacted via email by a City Council representative on
behalf of the research team to provide information on
the study, and request expressions of interest to partic-
ipate. Eleven preschools expressed an interest. The
majority of these preschools were located within the 20%
most deprived areas in Scotland as defined by the Scot-
tish Index of Multiple Deprivation (SIMD). The SIMD
compiles data on a number of domains including educa-
tion, crime, health, income and housing to develop an
area-based indicator of deprivation for all neighbour-
hoods in Scotland. Six preschools with similar SIMD
scores (all with low-medium deprivation scores), demo-
graphics and class size were invited to participate. A
seventh preschool with similar characteristics to the study
preschools agreed to assist with adaptation and copro-
duction of the intervention, which is discussed in more
detail later. Preschool head teachers were provided with
information sheets when approached to participate. All
parents/caregivers of preschool year children aged 3-5
years at participating preschools received an informa-
tion sheet detailing the intervention and data collection
procedures via preschool staff, along with a consent form
for their child’s participation in data collection. All partic-
ipating nurseries will receive £200 to offset the additional
costs of taking part. Children will receive a colouring
book for participation in data collection.

Intervention

The original ToyBox-study used various theories of health
behaviour change including social cognitive theory,
theory of planned behaviour and health belief model
to influence energy balance-related behaviours both in
preschool settings and with families in the home.” The
programme was developed using the PRECEDE-PRO-
CEED model™ and the intervention mapping protocol.”
The overall aim of the intervention was to improve chil-
dren’s health behaviours in relation to obesity and it
has subsequently been implemented in >300 preschools
across Europe (Greece, Spain, Germany, Poland, Bulgaria

and Belgium). The ToyBox-study had four main areas of
focus (ie, PA, SB, healthy snacking and water consump-
tion) as detailed in table 1. Classroom activities focused
on each targeted behaviour for four consecutive weeks,
before the cycle was repeated for a further 2weeks for
each behaviour. Classroom guides were designed for each
targeted health behaviour containing instructions for the
set-up and delivery of activities and workshops, in addi-
tion to interactive stories involving cartoon animal role
models. Practitioners were given autonomy in choosing
activities from the provided classroom guides to deliver
throughout the day and week. However, they were
encouraged to deliver sessions totalling 1 hour per week,
and to gradually introduce more advanced activities from
the classroom guides as the intervention progressed.
Teachers were provided with training on the programme
delivery before starting the intervention.

The family-based component of the intervention
involved the provision of tip cards, posters and newslet-
ters to parents/caregivers. Distribution of these materials
coincided with the particular behaviour being focused on
at the preschool. Tip cards offered suggestions of ways
to improve each health behaviour in the home, posters
featured cartoon characters from the classroom guides
performing behaviours, while newsletters reinforced
health messages.

Adaptation of ToyBox for use in Scotland

ToyBox-Scotland follows the same principles and proce-
dures as the original ToyBox-study. However, adaptations
have been made to reflect the cultural, legislative and
infrastructural differences between preschools in Scot-
land and the other European countries included in the
original ToyBox-study, a practice supported by interven-
tion development literature.”® During initial planning
of ToyBox-Scotland, regular meetings were held with
Glasgow City Council’s education services team where
the content and relevance of the original intervention
materials were discussed, and the components of the
intervention were assessed to ensure they aligned with
key healthy weight policies for Scotland.”® ** A major
outcome of these meetings was that the council strongly
felt that the diet component of the intervention would be
rendered obsolete in the Scottish preschool setting due
to nearly all local authority preschools prohibiting chil-
dren consuming ‘junk food’ or sugarsweetened bever-
ages on the premises. This was discussed in a workshop
with early years practitioners, who confirmed that only
healthy snacks, water and milk were permitted in their
preschools. However, the practitioners believed that

Table 1 Original ToyBox-study intervention structure for classroom and home behaviour focus’™

First focus Repetition

4weeks 4weeks 4weeks 4weeks 2weeks 2weeks 2weeks 2weeks
Water Physical Eating and Sedentary Water Physical Eating and Sedentary
drinking activity snacking behaviour drinking activity snacking behaviour
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eating, snacking and water consumption needed to be
addressed in the home environment. Practitioners were
less certain about the levels of PA and SB in preschools.
Some believed that children were ‘always on the move’,
and that PA was not an issue in Scottish preschools, while
others thought more could be done to keep children
active. Again, there was a consensus that both behaviours
were major issues at home. In order to gain more insight
into this, a small needs assessment study was conducted
(results unpublished) which involved a sample of 15
preschoolers wearing an ActivPAL accelerometer for
three consecutive days while at preschool and at home
to measure PA and SB. The findings suggest that consid-
erable periods of inactivity exist both at preschool and
at home, which is in line with recent research on SB and
PA levels in preschoolers.'’ *' This highlights the need
to address these behaviours in early childhood as noted
by the 2016 WHO commission report on ending child-
hood obesity’” and the newly published 24hours move-
ment guidelines.”® Nursery visits were also conducted in
four preschools across Glasgow to observe children’s PA
and SB. While outdoors, children were generally active,
however in the classroom, activity levels varied. A number
of opportunities to reduce SB by making changes to the
classroom environment were identified.”

Involving stakeholders in the development and adap-
tation of interventions is a crucial step in ensuring a
programme is acceptable and practical for those who will
be responsible for delivering it.” It was therefore deemed
necessary to involve preschool staff in the development
and adaptation of ToyBox-Scotland, and a seventh
preschool was recruited to assist with intervention
adaptation following the principles of coproduction,”
before the cluster RCT was undertaken in the other six
preschools. An experienced early years practitioner from
this preschool assisted by reviewing all of the classroom
guides from the original ToyBox intervention, trialling
out each activity with the children, and matching the
ToyBox-Scotland programme with the Scottish preschool
education curriculum. A number of meetings were held
with the early years practitioner during this period, and
together with the research team, a number of changes to
the classroom guides and materials were agreed on. One
of the main changes was to ensure the included activities
were child led, rather than practitioner led, which is in
keeping with the curriculum of preschool education in
Scotland. Child-led learning in the context of the Scottish
curriculum ensures that children are given the freedom
to interact with learning tasks and materials with minimal

adult direction.”’ Therefore, activities which did not allow
for this were either removed or adapted. Out of 26 PA
sessions from the original ToyBox-study, 11 were selected
as they offered the most opportunities for child-led
learning while still engaging with the PA elements. These
were also the activities that the children found easiest
to engage with, reflecting the younger age of Scottish
preschool children compared with children from other
European countries.”’ The selected activities were also
included as they were the most likely to encourage MVPA
as opposed to lower intensity PA throughout the session.
The SB activities (consisting of ‘movement breaks’,
‘movement corners’ and classroom activities) were also
trialled out. A number of the more cognitively/physically
complex movement breaks and classroom activities were
removed following recommendations from early years
practitioners as the activities tended to break down or
children would lose focus during delivery. The objective
of the movement breaks is to interrupt prolonged periods
of sitting, but these are shorter than the PA sessions.
Finally, extensive revisions to the classroom guides and
materials were undertaken to ensure the language used
is relevant to the Scottish context. The structure of the
adapted ToyBox-Scotland intervention is summarised in
table 2.

Although the original ToyBox intervention included
a home component, subsequent evaluations of the
programme concluded that more active parental involve-
ment was needed.**** ToyBox-Scotland will adopt the orig-
inal home materials, but will also provide parent—child
homework tasks, designed to increase PA, reduce SB and
encourage healthy snacking and water consumption over
junk food and sugar-sweetened beverage consumption. A
Scottish-themed sticker chart was developed along with
animal stickers, which parents award to the children for
completion of the homework activities. The use of sticker
incentives is cost-effective and has been used in successful
interventions to change health behaviours with this age
group.” While the original ToyBox study used passive
parental education techniques such as tip cards and news-
letters, ToyBox-Scotland will use interactive games and
activities which require active involvement from parents
and children, a recommendation of the original study.
The ToyBox-Scotland intervention will run for a total of
18 weeks from March to June 2018. Control preschools
will continue to follow the standard curriculum during
this period. Figure 1 outlines the differences between
the original and adapted intervention and intervention
development processes.

Table 2 Adapted ToyBox-Scotland intervention structure

First focus Repetition
3weeks 3weeks 3weeks 3weeks 2weeks 2weeks 1week 1week
Preschool PA SB PA SB PA SB PA SB

Home WC PA ES SB WC PA ES

SB WC PA ES SB WC PA ES SB

ES, eatingand snacking; PA, physical activity; SB, sedentary behaviour; WC, waterconsumption.
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Original ToyBox-intervention: Duration — 1 school year (September 2012-June 2013)
Population: pre-school year children ( aged 3.5-5.5 years)

Adapted ToyBox-Scotland Intervention: Duration- 18 weeks (March —June 2018)

Population: pre-school year children ( aged 3-5 years)

1.Teachers provided with three ~2 hour training

1.Practitioners provided with one ~2 hour

sessions. Aimed to motivate and empower

| 1.Teacher training | teachers with the knowledge and skills to

I 1. Practitioner training

training session. Aimed to motivate and
| empower practitioners with the knowledge and

deliver the ToyBox programme.

2. All intervention pre-schools provided with a

skills to deliver the ToyBox programme.

3. All intervention pre-schools provided with a

2. Provision of materials
and equipment

“ToyBox” containing kangaroo hand puppets,
classroom activity guides, and parental

2. Provision of materials
and equipment

“ToyBox” containing equipment (materials
needed for games described in classroom
guides) kangaroo hand puppets, classroom

materials.

3 (i) Changes made to the classroom environment to
encourage PA, reduce SB, and increase availability of
water and healthy snacks.

activity guides.

3 (i) Changes made to the classroom environment to
encourage PA, reduce SB

(ii) Practitioner-initiated, child-led PA sessions to

(ii) Teacher-led PA sessions to increase PA; movement
breaks to reduce $B, interactive tasting and drinking
sessions to increase water consumption and healthy
snacking + daily reminders from the teachers to the

3. Classroom PA, SB
eating/snacking and
water drinking sessions

3. Classroom PA and SB
sessions

increase PA; movement breaks to reduce SB. Water
drinking and eating/snacking removed from pre-school
focus. 11 physical activity sessions.

(iii) Interactive stories with context-specific language

children to implement each behaviour. 26 physical
activity sessions.

(iii) Interactive stories to motivate children to engage in
activities, and excursion suggestions

4. Parents/caregivers passively engaged in the

adaptations to motivate children to engage in activities.

4. parents/caregivers actively engaged in the
intervention through the provision of:

(i) All original newsletters, tip cards, and posters.

4. Family involvement intervention through the provision of:

X2 newsletters for each behaviour (8 Total)

4. Family involvement

(ii) Interactive parent-child homework games
focusing on PA, SB/screen time, water drinking

X2 tip cards for each behaviour (8 Total)

X1 poster for each behaviour (4 total)

and healthy snacking.

(iii) Child incentives- 21 unique animal stickers
and corresponding wallchart to document
achievement/participation.

Intervention

gies for ToyBox-Scotland
-Review of evidence (publications, pre-school policy)
-City Council meetings

-Early years practitioner workshop

-Needs assessment study
-Pre-school visits/observation Key:

-Co-production approach to adaptation

PA= physical activity; SB= sedentary behaviour

Figure 1 The differences between the original ToyBox programme and the adapted ToyBox Scotland programme.

Practitioner training

Early years practitioners in the intervention group will
receive a 2-hour 30 min training session prior to interven-
tion commencement, delivered by the lead researcher
and the early years practitioner involved in coproducing
ToyBox-Scotland. The session will cover guidelines
for designing a movementfriendly classroom environ-
ment, delivery of the PA/SB components, use of the
practitioner logbook and a briefing on the content and
timing of the parental component of the intervention.
During the first 3weeks of intervention delivery, the lead
researcher and coproducing early years practitioner will
visit the preschools to assist with any issues, and observe
delivery of the programme to ensure it is being delivered
as intended.

Parents will be provided with an introductory pack at
the start of the intervention detailing what ToyBox-Scot-
land is and how it relates to them. They will be given
instructions on how to use the wallchart and stickers to
incentivise their child’s behaviour, and short instructions
for each homework game will be provided to parents via
the early years practitioners.

Outcomes

Data collection will take place at baseline and 14-17 weeks

later. The main outcome of the study is to determine the

feasibility and acceptability of the ToyBox-Scotland inter-
vention within Scottish preschools, which will involve the
assessment of the following:

1. Recruitment rates (preschool and individual level).

2. Intervention fidelity (measured by assessing the prac-
titioner’s logbook of the number of sessions conduct-
ed per week, and structure followed in relation to
classroom guides. Observation of delivery will also be
undertaken, as will qualitative interviews with prac-
titioners and parents on completion of the interven-
tion).

. Preschool and participant attrition rates.

4. Acceptability of the methods used for measuring the
intervention effect (assessment of whether children
wear the ActivPAL for the desired time period, and
through questionnaire response rates).

Additional variables will be measured to assess the
direction of intervention effect, and to calculate SD and
intracluster correlation coefficients to inform sample
size calculations for a full-scale cluster RCT. Other

Qo
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outcomes, measured at baseline and follow-up, are as

follows:

1. Preschool and home PA: Children will be fitted with the
ActivPAL accelerometer (PAL technologies, Glasgow
UK) for seven consecutive days, including oneweek-
end. Mean minutes spent in PA will be recorded, both
moderate-to-vigorous PA and total PA.

2. Preschool and home sedentary time: Total time spent
sitting/lying and interruption of time spent sitting/
lying will be assessed using the ActivPAL. Previous
studies have demonstrated the ActivPAL’s suitability
for measuring sedentary time and PA with this age
group” ® in addition to its high performance at mea-
suring stepping when compared with other acceler-
ometers.’

3. Total night-time sleep: ActivPALs will be used to as-
sess night-time sleep, with sleep time defined as the
time point (to the second) where no movement from
the sitting/lying axis plane of movement is detected
by the device for a minimum of 120min. The devic-
es have been successfully used to accurately estimate
total sleep time and interruption of sleep in previous
research.”

4. BMI: Children’s height and weight will be measured by
a trained researcher (SM) using a stadiometer (Mars-
den, UK) and electronic scales (Tanita, Amsterdam,
Netherlands), respectively. Measurements will be taken
to the nearest 0.1 cm for height and 0.1 kg for weight,
with shoes removed. Height and weight measures will
be taken twice and the average will be calculated. zZBMI
will be calculated from the height and weight mea-
sures, with obesity and overweight defined as 95th and
85th percentiles, respectively, in accordance with the
UK 1990 growth reference data.*

5. Body composition: Fat mass and fatfree mass will be
estimated via supine arm-to-leg bioelectrical imped-
ance analysis using the Bodystat 1500. Measures will be
taken by a trained researcher (SM) in the presence of a
practitioner. Detailed descriptions of the methodolog-
ical procedures and validation of this measure in chil-
dren are available elsewhere.” Measures will be taken
twice and averaged.

6. Home eating/snacking, water consumption and
screen time: Questionnaires will be completed by par-
ents/caregivers of participating children and will in-
clude questions relating to eating/snacking behaviour
(such as fruit/vegetable consumption, refined sugar
consumption), daily water intake, daily PA and time
spent using screen devices. During baseline data col-
lection, these questionnaires will also contain relevant
questions relating to demographics. The question-
naires were developed for use in the original ToyBox-
study and have been adapted for ToyBox-Scotland.
Specifically, both questionnaires were shortened and
the language altered following recommendations
from early years practitioners (eg, ‘kindergarten’
was changed to ‘nursery’). No previously unvalidat-
ed items were added. Details regarding the original

questionnaire development, test-retest reliability and
validity are published elsewhere.”"

Process evaluation
A process evaluation will be conducted to assess interven-
tion fidelity and acceptability as follows:

Intervention  fidelity-preschool ~ component: A
researcher will observe the delivery of two sessions of PA
and SB at each preschool. The researcher will assess if
the delivered sessions match the instructions provided in
the classroom guides. Specifically, details on the duration
of the sessions, proportion of children who participate,
intensity of PA sessions and practitioner instruction/
engagement will be recorded. Practitioners will complete
logbooks which will detail which specific sessions/activi-
ties were delivered each week and note any issues.

Intervention acceptability-preschool component: Semi-
structured interviews will be conducted at the preschools
with a sample of early years practitioners who deliver
the intervention. Interviews will primarily focus on the
barriers and facilitators to delivery and identify any areas
for improvement in the event that a full-scale trial is
implemented. Practitioners will also be asked to complete
a pre and postintervention questionnaire, which along
with interview and logbook data will be used for data
triangulation.

Intervention fidelity-home component: Practitioners
will document the proportion of eligible children who
are given home material packs and who take them home
from the preschool. End of intervention feedback ques-
tionnaires will be provided to parents in the final home-
work packs. The questionnaires will seek to determine
the level of engagement with each block of materials,
parental perceptions of the homework tasks/materials
and perceived changes to behaviour or enhanced knowl-
edge as a result of the homework tasks/intervention
materials.

Intervention acceptability-home component: In addi-
tion to the end of study questionnaire, a sample of parents
will also participate in a semi-structured interview to gain
an in-depth understanding of their views and experiences
of engaging with the intervention materials. Interview
topics will mainly focus on parent/child perceptions,
barriers/facilitators to participation and ways in which
the content or delivery of the materials can be improved
on. Interviews will be conducted either at the preschool
or by telephone. This information will be used to inform
further adaptations of the home component of the inter-
vention. A timeline of participant’s involvement in the
study is detailed in figure 2.

Ethics and dissemination

Any amendments to the study protocol will be submitted
for ethical approval prior to implementation. Informed
consent will be obtained from all participants via parental
consent forms. Verbal assent will be sought from chil-
dren prior to their enrolment in the study. Findings
of the study will be disseminated via publications in
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Request for expressions of interest sent to
112 pre-schools by council representative

y

11 pre-schools respond expressing and
interest to participate

y

Six pre-schools selected and contacted
regarding participation, head teacher visits
conducted (t=2 weeks)

¥

Distribute individual parental consent forms
to pre-schools to hand out (t=1 week)

!}

Baseline data collection (t= 1 week)

v

Randomisation (t=0 weeks)

A\ 4

Randomised to intervention. Arrange and
run practitioner training (t=2 weeks)

]

interviews and questionnaires (t=4 weeks)

A\ 4

Randomised to control. Continue usual
curriculum

Pre-school visits during intervention delivery =week 3-8

(n=1 per pre-school; t= approx. 2 hours)

Endpoint data collection (t=1 week) T=week 14-17 Endpoint data collection (t=1 week)
Process evaluation (parent and practitioner T=week 28-32

Figure 2 Participant timeline detailing timings and length of participant contact periods.

peer-reviewed journals, conference presentations and lay
summary reports/presentations which will be given to
parents/caregivers and preschool staff who participate in
the study.

Sample size

As this is a feasibility study, one of the main objectives is to
collect appropriate data to inform a power calculation for
a future full-scale cluster RCT. Therefore, no sample size
calculation was undertaken for this study, and the inclu-
sion of six preschools is unlikely to be sufficient for any
definitive conclusions to be drawn regarding the interven-
tion’s effect on health and behaviour outcomes. Rather,
the sample will be sufficient to measure important feasi-
bility parameters in a sample of preschools that are repre-
sentative of the Glasgow City preschool environment.
Furthermore, feasibility testing is recommended as one
of the key elements of the intervention development and

evaluation process outlined by the UK Medical Research
Council.®

Randomisation

Randomisation will occur following completion of base-
line data collection, and will be conducted by a blinded
independent researcher. Simple randomisation will be
undertaken at the preschool level, with three preschools
randomised to intervention (ToyBox-Scotland) arm
and three to the control (usual curriculum) arm. As
all recruited preschools are of a similar socioeconomic
status and size, no pairing will be undertaken prior to
randomisation.

Data management

Data will be stored on the University of Strathclyde’s
centralised secure data storage system. Only the imme-
diate research team will have access to raw data. Parental
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questionnaires will be kept by head teachers after comple-
tion and returned to the researcher. Consent forms will
be stored separately from participant data, and a unique
identifier code will be assigned to each participant. Data
will be stored for a maximum of 5 years before being
securely destroyed. Data from interviews will be deleted
immediately from voice recorders after the transcription,
with pseudonyms used in all reports in place of partici-
pant’s names. Data will be available in anonymised format
from the University of Strathclyde institutional repository.
All data collection and storage procedures will be general
data protection regulation compliant.

Analysis

A descriptive analysis will summarise the findings in rela-
tion to the feasibility and acceptability parameters of
interest such as the proportion of children measured at
baseline and follow-up to calculate recruitment and attri-
tion rates. Data collected will be used to calculate the SD
of the outcome measures and the sample sizes needed to
detectasignificant difference in a full-scale trial. Summary
statistics will be applied to the outcome measures, with
results presented as means (+SD), and where appro-
priate ORs (95% CI). Level of significance will be set at
0.05. Subgroup analysis will be performed to determine
differences in recruitment and retention rates by socio-
economic status and direction of intervention effects by
socioeconomic status, sex and weight status. However, due
to the small sample size anticipated, these analyses will be
exploratory in nature, and will be used to inform a future
trial rather than to draw definitive conclusions regarding
the effectiveness of the intervention. Participants who
drop out will also be compared with those who complete
the study, to determine if any significant differences exist.
Data analysis will be conducted using IBM SPSS v25 statis-
tical analysis software.

Interview data will be transcribed verbatim prior to
thematic analysis. Data will be coded by two researchers
independently, and themes will be formed from the iden-
tified codes that summarise the participant’s responses.
Data will be entered into NVivo V.10 qualitative data anal-
ysis software to assist with coding and development of
themes.

DISCUSSION

This paper provides a description of the protocol for the
ToyBox-Scotland preschool obesity prevention interven-
tion trial. The original ToyBox-study successfully improved
key energy balance-related behaviours among European
preschool children,* and has now been adapted for use
in the Scottish preschool setting. By using a coproduc-
tion approach to adapt the programme, it is hoped that
the intervention will be more culturally relevant and user-
friendly for the practitioners who will be responsible for
its delivery. Considerable adaptation has also been applied
to the home component of the intervention in an effort
to increase parental engagement. Adapting successful

interventions for use in other settings is becoming an
increasingly common practice in child health research.”
However, for success to translate from one setting to the
other, adequate contextspecific adaptations must be
made to ensure the intervention can function as intended
and still meets its desired aims.”” The study outlined in
this protocol aims to test whether the ToyBox-Scotland
obesity prevention intervention is feasible and acceptable
in the Scottish preschool and home setting, and to deter-
mine whether progression to a full-scale cluster RCT is
recommended.

Trial status

Study status as of 10/04,/2018: Ethical approval has been
granted for the study. All project funding is secured, and
all preschool staff have been recruited. Child/parent
recruitment was completed in February 2018. Baseline
data collection was completed in late February 2018.
Practitioner training took place early March 2018, and
the intervention began in early March 2018. Follow-up
data collection will take place in June 2018.

Trial governance

The principal investigators (ARH and JJR) are respon-
sible for overseeing the study. The study manager (SM)
is responsible for liaising with study participants, coor-
dinating data collection and data management/storage.
ARH, A-MG and FB will advise on specific aspects of the
study including recruitment, practitioner training, data
analysis and process evaluation procedures. Any changes
to the study protocol will be discussed before the trial
registry is updated.

Safety procedures

All preschool staffare firstaid trained, and preschools have
their own health and safety policies, which ToyBox-Scot-
land does not breach. In the event of an accident occur-
ring as a direct consequence of participation in the study,
(no high-risk activities were identified by risk assessment
during ethics application), preschool staff will report this
to the research team and appropriate measures will be
taken according to existing policies.
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