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ABSTRACT

Introduction Prevention of childhood obesity is an important
public health objective. Promoting healthful energy balance
related behaviours (EBRBs) in the early years should be a
key focus. In Scotland, one in five children are overweight
or obese by age 5 years, with levels highest in deprived
areas. This study protocol outlines the stages of a feasibility
study to translate the highly promising North American
Healthy Habits, Happy Homes (4H) a home based, preschool
childhood obesity prevention intervention to Scotland (4H
Scotland). First, elements of participatory and co-production
approaches utilised to: (a) engage key stakeholders, (b)
enable inclusive recruitment of participants and (c) adapt
original study materials. Second, 4H Scotland intervention
will be tested within a community experiencing health/
social inequalities and high levels of deprivation in Dundee,
Scotland.

Methods and analysis 4H Scotland aims to recruit up

to 40 families. Anthropometry, objective and subjective
measures of EBRBs will be collected at baseline and at 6
months. The intervention consists of monthly visits to family
home, using motivational interviewing and SMS to support
healthful EBRBS: sleep duration, physical activity (active play),
screen time, family meals. The Control Group will receive
standard healthy lifestyle information. Fidelity to intervention
will be assessed using recordings of intervention visits.
Feasibility and acceptability of study design components
will be assessed through qualitative interviews and process
evaluation of recruitment, retention rates; appropriateness,
practicality of obtaining outcome measures; intervention
duration, content, mode of delivery and associated costs.
Adaptation through participatory and co-production will
support development of 4H Scotland. Process evaluation
offers two future directions; advancement towards a
definitive, larger trial or routine practice.

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 lay summaries
workshops, peer-reviewed publications and conference
presentations.

Trial registration number ISRCTN13385965; Pre-results.

Strengths and limitations of this study

» Engaging and empowering local people in the re-
search process within areas of high health and so-
cial inequality and/or deprivation.

» Feasibility testing of a low cost, culturally relevant
home-based, pre-school childhood obesity preven-
tion intervention.

» Objectively measured energy balance related be-
haviours and qualitative approach utilised.

» Generalisability of study may be limited by a short
duration and a small number of participant families.

INTRODUCTION

The global public health challenge presented
by high levels of childhood obesity has been
highlighted relentlessly for a number of
years'™ and many nations now recognise that
a whole system approach is required to tackle
this complex and multifactorial issue.*®
Improving energy balance related behaviours
(EBRBs) in young children is one important
area within a whole system approach because
it offers a preventative public health strategy
and a focus on early intervention, important
not least because of the substantial amount
of evidence highlighting that obesity and its
health related consequences endure well into
and beyond teenage years7 and into adult-
hood.® The WHO Ending Childhood Obesity
Report® and Ending Childhood Obesity
Implementation Report’ both emphasised
the major opportunities for obesity preven-
tion which exist in early life. Emerging
data from Western nations suggest that the
‘obesogenic’ environment’ in which we live
disproportionately impacts on those growing
up and living in areas where there is health
and social inequalities. Data from England,
have also shown a persistent gap between
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those living in affluent versus deprived areas in relation
to childhood obesity."’ In Scotland, this gap has widened
so that, in 2016, obesity risk for children living in the most
deprived areas was almost double that of those growing
up in the least deprived areas.'’ '* A preventative and
early intervention approach to improving EBRBs in the
preschool years which targets children growing up in
communities experiencing economic disparities is there-
fore critical to both early prevention and to the reduction
of social inequalities in obesity risk.

A recent systematic review of 85 papers found that
targeted school-delivered, environmental and empow-
erment interventions to be the three most effective
approaches in reducing socio-economic inequalities in
obesity.”® Laws et al’s systematic review on the impact of
interventions to prevent obesity in young children high-
lighted common features of successful interventions. For
the preschool age group (3 to byears) focus on obesity
prevention and household routines, weight screening
and an educational component for parents were prom-
ising, although only 7 of the 32 included studies were
based in the home and/or community (as opposed to
preschool education or care setting). Interventions that
included behaviour change techniques, skills acquisition
such as cooking skills, rewards and community based
resources were most effective. Elements deemed to be
critical were those that were culturally appropriate and
included parental engagement.'* Although these strat-
egies seem promising, this review also highlighted the
number of home based, early childhood interventions
was very limited.

The original 4H randomised trial was interested in
intervening to improve obesity related risk factors in
early childhood. The study involved 121 racial/ethnic
minority or low income families from Boston, USA,
who had a child aged 2 to 5 years. During the 6 month
intervention, families were encouraged and supported
to make changes to four EBRBs (adequate sleep, family
meals, limiting TV time and removing TV from bedroom)
through telephone calls, text messages and monthly indi-
vidualised support through motivational coaching with a
counsellor who met with them in their own home and
targeted family routines. The trial demonstrated efficacy
as children in the intervention group had decreased body
mass index (BMI)-for-age, increased sleep duration and
reduced TV viewing on weekend days compared with
controls.” '° Efficacy in childhood obesity prevention
interventions is scarce and difficult to achieve. The 4H
trial is therefore notable, possibly because it targets key
modifiable EBRBs which operate on both the energy
intake and energy expenditure side of the energy balance
equation. The 4H intervention was a relatively low cost/
low intensity intervention which might be particularly
appropriate for groups at especially high risk of obesity
and where households are busy and/orwhere parent
availability is limited by time or other factors.

The desire to implement high quality, evidence based
research findings into practice is balanced by the need for

public health interventions that are inclusive, acceptable
to the target population and are practical to deliver in a
timely manner after feasibility has been demonstrated.'?
Therefore, adaptation of the original 4H study is consid-
ered necessary to reflect differences in the context within
which it will be implemented. Indeed, recently an adapted
version of 4H has been piloted in Guelph, Ontario, with
participants in the Canadian version rating their satisfac-
tion with the adapted intervention as high or very high."”

Thus, the current research wuses participatory
approaches (ie, elements of co-production and commu-
nity based participatory research) to adapt the original
4H study in order to maximise 4H’s cultural relevance
for families with preschool children living in a Scottish
community experiencing health and social inequalities
and economic deprivation

Participatory approaches offer a means to involve poten-
tial participants in study processes and provide insight
into the context' in which the research outputs will be
applied. Co-production can be drawn on to ensure that
the most important asset; that is the people themselves,
are empowered and enabled to be involved.'’ Features of
both co-production and community based participatory
research (CBPR)* were applied to engage and involve
key stakeholders in the research process at a local level.
Alogic model (figure 1), adapted from NHS Health Scot-
land,” was developed to provide an overview of the activ-
ities at three key stages; engagement of key stakeholders,
enablement of inclusive recruitment of participants and
adapting original study materials to ensure culturally rele-
vant implementation of 4H Scotland within the North
East of Dundee, Scotland.

The present mixed methods feasibility study aims to: (1)
describe the participatory process and methods utilised
in stage 1 and 2 of the 4H logic model, (2) describe
elements of co-production and CBPR that were utilised
to enable adaptations of the original 4H study and (3)
outline how the feasibility and acceptability of 4H Scot-
land will be tested and evaluated.

METHODS AND ANALYSIS

The Standard Protocol Items: Recommendations for
Interventional Trials statement has been used in the
preparation of this protocol.

Patient and public involvement

Dundee was chosen as test site of 4H Scotland due to the
researcher’s existing links with organisations and people
and the high levels of socio-economical deprivation within
the city. Based on the Scottish index of multiple depriva-
tion (SIMD), over 35 per cent of the Dundee population
live within the most deprived areas of Scotland (SIMD
quintile 1).* In Dundee, more than one quarter of chil-
dren at primary 1 (age 4 to 5 years) were overweight or
obese (ie, had a BMI >85™ percentile (UK 1990)), higher
than the Scottish average of 22% using measurements
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Figure 1 4H Scotland logic model.
from more than 50000 children as part of the national
child health surveillance programme in 2016.%
Participatory approaches (CBPR and co-production)
were used to adapt the original 4H study as they offer a
useful approach when considering the cultural relevance
of an intervention. CBPR promotes equitable involve-
ment of members of the community, local organisations
and researchers supports improved knowledge and
understanding through nine key principles.”” Co-produc-
tion is underpinned by key values of equal and reciprocal
relationships, being assets based and ‘doing with, not
to’'? which reflects the ethos of this study from the outset.
As shown in the logic model, at stage 1, these participa-
tory approaches were utilised to support recruitment into
the study, co-production of a study website and posters
and adapting existing intervention materials to be cultur-
ally relevant. Ongoing and continued contact with a local
community action group made up of members of the
public, community-based workers and parents is antici-
pated throughout stage 2 and will allow suitable dissem-
ination of study outcomes to workers and community
groups and offer insights into the best format for results
to be shared with participants following the intervention
trial at stage 3.

Design and setting

An iterative process of dialogue, correspondence via email
and attendance at three meetings with multi-agency work-
force practitioners; gatekeepers into the local community
took place. Meetings were held in community build-
ings with representatives from health and social care,

Short-term outcomes Intermediate outcomes I Longer
N term
[ Suitable Area for study identified, I outcomes
‘Buy in” & participation co- I
production of suitable study Empowerment. I
materials. Acceptable I
- study materials I
- o to maximise I
Posmye communications and understanding, I
promotion of study through local bilit I
social marketing acceptabl .I U I
Increased motivation to take up and retention I
opportunity of intervention I
I
I
I
Increased awareness of the study I
and study aim: family meals I
together, physical activity and Recruitment I
active play, sleep routine and and I
screen time (EBRB’s) retention N
rates |
I
Researcher views and experience I \
on recruitment approach I change in
I attitudes
Acceptability Determined: J‘J"> t:::srf’ss
Hypothesis: Improved I
Increased knowledge around motivation and confidence in || —
family meals, physical activity the skills required to influence I
and active play, sleep routine behavioural changes to family I ( \
and screen time in the family mealtimes, physical activity, P
home (moving towards or scree‘n time and sleep routine I Less obeso
e Uk gutelines)] (EBRB's) that pr.omote healthy I -genic
: ), weight I growth
recommendations for EBRB's) | e o
/ [ Practicability — no of contacts and J I
visits f

education, third sector as members of an existing city
wide, early years planning group. The aim was to identify
a suitable location within Dundee for the study to take
place and allow awareness raising and recruitment in that
area.

Round table discussions at one planning group meeting
identified the North East area as best suited (made up of
five neighbourhoods) based on level of highest depriva-
tion, perceived need for such an intervention and absence
of similar focused work taking place. Data from the most
recent census demonstrates that 39% of households in
this area lived in the 15% most income deprived areas
in Scotland with figures for two of the neighbourhoods
at 65% and 96%, respectively. Profiles for the North East
demonstrate the significant health and social inequalities
experienced by the community with 58% of the popula-
tion within one of the neighbourhoods living in the 15%
most health deprived areas of Scotland, a domain that
includes mortality rates, hospital stays related to drug and
alcohol misuse, illness and prescription rates for certain
conditions.*

The researcher attended meetings with multi-agency
workforce practitioners who signposted to relevant
community workers and a community action parent
group who became integral to stage 1 and 2 of the study.
Five participatory meetings and workshops with this local
community action group (described in patient and public
involvement section) took place in a health hub situated
in the North East area. The participatory meetings facil-
itated the co-production of a suitable study name for 4H
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Scotland, acceptable recruitment strategy, development
of a study website and adaptation of existing intervention
materials for feasibility testing. Outcomes and results will
be described in a future process evaluation.

Participant characteristics

4H Scotland aims to recruit up to 40 participant families
(with children aged 2.0 to 5.5 years). The sample size will
be sufficient to measure important feasibility parameters
in a sample of families, with preschool children who live
in communities experiencing health and social inequality
(including high childhood obesity rates) and economical
deprivation. This sample size is similar to a pilot of the 4H
study which has recently taken place in the city of Guelph,
Canada, where 44 families were involved.'” Data gener-
ated in this feasibility study could contribute to sample
size and power calculations for subsequent definitive
trials or offer insight for application in routine practice.

Recruitment, consent and randomisation

Informed by engagement and insights offered by the
community group and multi-agency workforce, recruit-
ment will be inclusive; all families with a child aged 2
to 5.5 years, who live in the North East postcode area,
will be eligible to sign-up and enrol in the study. Recruit-
ment will be through promotion and marketing of study
website, social media, leaflets, fliers and word of mouth.
Interested families will make contact with the researcher
via the website or by phone call, text message or email,
with this contact initiating a home visit to obtain consent.
Families will be offered supermarket vouchers (£20) as
an incentive for enrolling in the study and families who
have provided written consent will be allocated a study
code (a number assigned in sequential order as consent is
obtained) and then have baseline measures taken. Partic-
ipant families will then be randomised to receive either
the control or intervention arm. Randomisation will
occur following completion of baseline data collection,
using a sealed envelope system undertaken by a blinded
independent researcher. The study researcher (JG) will
be blinded to group randomisation until an envelope with
the number corresponding to the study code is opened
which identifies the family to be in either the intervention
or control group.

Outcome measures and data collection

Data collection will relate to outcomes linked to the adap-
tations made to original 4H study materials, website devel-
opment and means of promoting the study that came from
the participatory and co-production approach, as shown
in stage 1 of the logic model. Stage 2 will have quantitative
measure of recruitment and retention rates and a descrip-
tion of researcher views on approach to recruitment. The
primary outcome measure related to the intervention
trial at stage 3 will be linked to acceptability and prac-
ticability of 4H Scotland. In order to understand more
about the experiences of participants and to gain insight
into the acceptability, a qualitative approach will be used

whereby a sample of participants will be interviewed post
intervention using a semi-structured interview. Interviews
will be conducted with 50% of parents from both inter-
vention and control group. Interviews will take place post
intervention and will focus on participants experience of
obtaining outcome measures, interaction with the inter-
vention and study materials; barriers and facilitators to
intervention delivery including duration, content and
mode; pro’s, con’s and areas for improvement.

Insights on intended and unintended outcomes will
also be achieved in this way by using open ended ques-
tions to understand a wide range of possible outcomes
such as changes to family routines or behaviours outwith
those linked to EBRBs. Interviews will be conducted by
an experienced interviewer, independent of the research,
either in the family home or by telephone. Each interview
will be transcribed and analysis by the researcher using
the Framework method of content matrix data analysis.**

Quantitative methods will measure the number of
contacts made with participant families, number of visits
attempted versus actual number of intervention visits
completed using researcher records and notes.

A range of secondary outcome measures related to
EBRBs and BMI z-score will also be collected:

1. Child physical activity, sedentary behaviour and sleep:
measured using the activPAL accelerometer at base-
line and 6 months.

2. Child screen time; measured at baseline and 6 months
(described below).

3. Family eating meals together: measured at baseline
and 6 months (described below).

4. Child BMI z-score: (height and weight measured at
baseline and 6 months) height (measured using rigid
rule with T piece or stadiometer, Marsden Leicester
height measure) and weight (measure using class III
electronic scales, seca 875 model).

5. Child health-related quality of life measured at base-
line and 6months (determined using PedsQL™ par-
ent proxy questionnaire) 2

6. Child body composition (bioelectrical impedance):
measured at baseline and 6 months. (body fatness and
lean body mass) estimated via supine arm-to-leg bio-
electrical-impedence analysis using Bodystat 1500.

For reasons of pragmatism and consistency, the study
researcher will carry out all outcome measures at base-
line and follow-up. The researcher is experienced in
obtaining height, weight and questionnaire data from
preschool children and their families. Training in the
use of activPAL and Bodystat 1500 will be undertaken. A
parent/carer health questionnaire, adapted and short-
ened from one validated in a preschool study across six
European countries between 2012 to 2018% *’ will offer
subjective insight into family background, frequency
of family meals eaten together, screen time, time spent
being physically active, sleep routine and duration.

Any changes in secondary outcome measures from
baseline to follow-up between the intervention and
control will be analysed using repeated measured two-way
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analysis of variances or other appropriate statistical tests
depending on the distribution of the data. An estimate
of associated costs related to the intervention could also
be calculated. Further detail on assessment of outcome
measures and cost will be described later in a process
evaluation.

Intervention

4H Scotland will balance the insights offered via partici-
patory and co-production in stage 1 and 2 with adequate
representation of the general principles and proce-
dures of the original 4H intervention.'®'” Adaptations of
intervention components will be based on pragmatism,
researcher (JG) experience and judgement in delivering
interventions with families in this context. For example
it will offer an alternative, inclusive recruitment method-
ology as compared with the original 4H which identified
eligible families only from health centres. One researcher
(JG) will deliver 4H Scotland which provides both consis-
tency and expertise in the approach, having extensive
experience of delivering obesity treatment and preven-
tion interventions with preschool children and families
using a motivational interviewing (MI) approach and
having been trained on the specific 4H intervention from
the original 4H researchers.

Families randomised to the intervention group will
receive monthly visits to the home over 6 months plus
contact every 2weeks via SMS. Families will be supported
to make positive lifestyle changes towards meeting or
exceeding UK guidelines or recommendations linked
to four EBRBs of sleep, physical activity, screen time
and family meal routine. The control group will receive
general healthy lifestyle information linked to sleep
routine, family meals, physical activity and screen time

each month mailed or emailed. This information includes
materials issued routinely by primary care early years’
health workers in Scotland.

Feasibility study process and intervention fidelity
A summary of the intervention trial process is outlined in
(figure 2).

Intervention fidelity to MI and behaviour change
approach at home visits will be assessed. Documentation
will enable the researcher to reflect on the appropriate
use of and application of behaviour change tools used. A
sample of home visits will be audio recorded and analysed
by a practitioner experienced and trained in the use of
motivational interviewing skills who is independent to the
research. A pre-defined checklist adapted from the Scot-
tish Childhood Overweight Treatment Trial® will evaluate
that the intervention was delivered within the spirit of MI.

Process evaluation

As this is a feasibility study, parameters linked to the activ-
ities described in stage 1 to 3 of the logic model shown in
figure 1 and previously described in ‘outcome measures
and data collection section’ will be assessed using process
evaluation, supported by the Medical Research Council
(MRC) guidance on process evaluation of complex
interventions.”™ Process evaluation of stage 1 to 2 will
offer detail related to the participatory, co-production
approach and adaptations that were made to the original
4H study design, procedures and methods. Stage 3 process
evaluation will examine key features of the implementa-
tion of 4H Scotland within the North East of Dundee by
considering the context, practicability and acceptability
of delivery in this setting.

’ Inclusive Recruitment ‘

v
‘ Consent ‘
v
Baseline Measures
(month 1)*
+
| Randomisation \
¥ ¥
INTERVENTION CONTROL
Month 2 Between | Month 3 Between Month 4 | Between Month 5 Month 2 Month 3 Month 4 Month 5
Month 2-3 Month 3-4 Month 4-5
m;vaﬁonal MI plus SMSor | Miplus SMSor | Miplus | SMSor | Miplus Sedentary Healthy Sleep Physical
interviewing standard email standard email standard | email standard Behaviour / | Eating Routine & Activity &
information information informati information Screen Time | standard duration Active Play
* issued at issued at on issued issued at Standard information | standard standard
- ’;C""Pa'l home visit Home visit at home home visit information information | information
- Parental P
questionnaire visit
- PedsQL
- Height, weight A range of behavioural tools used such as goal setting, self monitoring and individualised MI, | Sent or Sent or Sent or Sent or
- Bio-electrica . . . . . . B
limpedance height and weight measurements taken at each visit emailed emailed emailed emailed
analysis
‘b I
Follow —up Measure v

(month 6) *

Figure 2 Feasibility study process.
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Cost parameters could also be analysed and would be
based on those used in an randomised controlled trial
of an obesity treatment intervention carried out in Scot-
land®® and would include: researcher time in lead up,
promotion and delivery of intervention; travel; training.

DISCUSSION

This paper uses a logic model to illustrate elements of
participatory and co-production approaches (stage 1
and 2) utilised when adapting a preschool, home-based
obesity prevention intervention that originated in North
America to a Scottish setting. It also outlines the protocol
for feasibility testing of the new 4H Scotland randomised
controlled trial within Dundee City (stage 3).

Itis recognised that engaging people in delivering solu-
tions is necessary for the future of public health interven-
tions”* and the importance of empowering interventions
such as this has recently been highlighted.'? This current
study empowers through involving local people in the
research process and using a MI approach to facilitate
behaviour change. Berge et al 2016 outlined the use and
value of CBPR with ‘play it forward’ a childhood obesity
prevention intervention. The intervention was co-cre-
ated, implemented and evaluated with a community
action group over a 3year period, and offers a useful
illustration of the merits of using this type of approach
with families.”” While this demonstrates that CBPR has
been applied to childhood obesity prevention interven-
tions before, it was not carried out in the UK with fami-
lies for the preschool age group (2 to 5years), in the
home environment. Consideration must also be given to
the potential barriers in utilising this approach namely
major challenges related to extra cost and resource
(time) required, building trust with the community, equi-
table participation, differing communication style and
conflicting goals.”” *' Tt is expected that many of these
issues will be drawn out and reflected on as part of the
later process evaluation of the current study.

A systematic review recently highlighted that very few
(less than 10%) high quality studies had looked at inter-
ventions to prevent obesity or improve obesity related
behaviours in children from socioeconomically disad-
vantaged families and that, among other things, future
studies should therefore develop and evaluate interven-
tions with these groups, at particularly high risk of obesity.
The review also recommended that objective measures
should be used wherever possible and that an inclusive
recruitment method could be helpful in making results
more generalisable.”” Hence the intention to do so in
4H Scotland is a strength and has the potential to reduce
the marked socioeconomical inequalities in childhood
obesity risk in the UK.

An added strength of this study lies in the efficiency
of adapting an existing intervention which has demon-
strated efficacy in a disadvantaged community, and which
has a theoretical and empirical evidence base, rather than
developing a completely new intervention. Furthermore,

a focus on early years, communities experiencing high
levels of health and social inequality and a participatory
approach is likely to be appealing to those working in
routine practice. Therefore, the feasibility and accept-
ability of 4H Scotland design and components will be
tested and assessed through process evaluation in the
hope that it is culturally relevant and suitable to inform
either a larger scale trial in keeping with the MRC Frame-
work on developing and evaluating complex interven-
tions™*® or for direct testing in routine practice.™

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 agreement will be sought from chil-
dren prior to their enrolmentin the study. Findings of the
study will be disseminated via summary reports/presenta-
tions/workshops to participant families, local people and
workers and to public health staff and academics through
publication in peer-reviewed journals and presentation at
meetings and conferences.

Data management, monitoring and analysis

This study has a data management plan. All data collec-
tion and storage procedures will be General Data Protec-
tion Regulation (GDPR) compliant. Only the immediate
research team will have access to raw data. A unique iden-
tifier code will be assigned to each participant family and
notes will be held in locked filing cabinets and transported
in secure backpacks. Data will be stored on the University
of Strathclyde’s centralised secure data storage system
where it will be stored for a maximum of 5 years before
being securely destroyed. Data from interviews will be
deleted immediately after the transcription, with pseud-
onyms used in all reports in place of participant’s names.
Anonymised data will be available from the University of
Strathclyde institutional repository.

Trial status

Study status as of 28 October, 2018: Ethical approval has
been granted. All projectfunding is secured, engagement,
participatory and co-production approach is underway.
Recruitment of participant families and baseline data
collection to be completed by October 2018. The inter-
vention will be ongoing until March 2019. Qualitative and
follow-up data collection to be complete by April 2019.
Analysis and write up will follow this protocol paper.

Safety procedures

Departmental risk assessment and lone working plans and
procedures will be followed. No high-risk activities were
identified by risk assessment during ethics application.
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