
 

PUBLISHED VERSION  

   

 

Wake, Melissa; Lycett, Kate; Clifford, Susan A.; Sabin, Matthew A.; Gunn, Jane; Gibbons, Kay; Hutton, 
Cathy; McCallum, Z.; Arnup, Sarah J.; Wittert, Gary Allen  
Shared care obesity management in 3-10 year old children: 12 month outcomes of HopSCOTCH 
randomised trial, BMJ, 2013; 346:f3092. 

 

This is an Open Access article distributed in accordance with the Creative Commons Attribution Non 
Commercial (CC BY-NC 3.0) license, which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/3.0/. 

 

Originally published by BMJ – 
http://www.bmj.com/content/346/bmj.f3092  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://hdl.handle.net/2440/79259  

 

 

PERMISSIONS 

 

http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/copyright-open-
access-and-permission-reuse 

 

 Open access articles can be identified by the Creative Commons copyright statement that 
appears at the end of the article and takes the following form: 

 “This is an Open Access article distributed in accordance with the Creative Commons 
Attribution Non Commercial (CC BY-NC 3.0) license, which permits others to distribute, 
remix, adapt, build upon this work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and the use is non-commercial. 
See: http://creativecommons.org/licenses/by-nc/3.0.” 
or 
“This is an Open Access article distributed in accordance with the terms of the Creative 
Commons Attribution (CC BY 3.0) license, which permits others to distribute, remix, adapt 
and build upon this work, for commercial use, provided the original work is properly cited. 
See: http://creativecommons.org/licenses/by/3.0.”  

 

 

1st October 2013 

http://hdl.handle.net/2440/79259
http://hdl.handle.net/2440/79259
http://creativecommons.org/licenses/by-nc/3.0/
http://www.bmj.com/content/346/bmj.f3092
http://hdl.handle.net/2440/79259
http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/copyright-open-access-and-permission-reuse
http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists/copyright-open-access-and-permission-reuse
http://creativecommons.org/licenses/by-nc/3.0
http://creativecommons.org/licenses/by/3.0


Shared care obesity management in 3-10 year old
children: 12 month outcomes of HopSCOTCH
randomised trial

OPEN ACCESS

Melissa Wake paediatrician 1 2 3, Kate Lycett research assistant 2 3, Susan A Clifford research officer 2,
Matthew A Sabin paediatric endocrinologist 1 2 3, Jane Gunn professor 4, Kay Gibbons dietitian 1 2,
Cathy Hutton general practitioner 4, Zoë McCallum paediatrician 1 3, Sarah J Arnup biostatistician 2,
Gary Wittert professor 5

1Royal Children’s Hospital, Parkville VIC 3052, Australia; 2Murdoch Childrens Research Institute, Parkville VIC 3052, Australia; 3University of
Melbourne, Parkville VIC 3052, Australia; 4Department of General Practice, University of Melbourne, Parkville VIC 3052, Australia; 5Discipline of
Medicine, University of Adelaide, Adelaide, SA 5005, Australia

Abstract
Objective To determine whether general practice surveillance for
childhood obesity, followed by obesity management across primary and
tertiary care settings using a shared care model, improves body mass
index and related outcomes in obese children aged 3-10 years.

Design Randomised controlled trial.

Setting 22 family practices (35 participating general practitioners) and
a tertiary weight management service (three paediatricians, two dietitians)
in Melbourne, Australia.

Participants Children aged 3-10 years with body mass index above the
95th centile recruited through their general practice between July 2009
and April 2010.

Intervention Children were randomly allocated to one tertiary
appointment followed by up to 11 general practice consultations over
one year, supported by shared care, web based software (intervention)
or “usual care” (control). Researchers collecting outcomemeasurements,
but not participants, were blinded to group assignment.

Main outcomemeasures Children’s body mass index z score (primary
outcome), body fat percentage, waist circumference, physical activity,
quality of diet, health related quality of life, self esteem, and body
dissatisfaction and parents’ body mass index (all 15 months
post-enrolment).

Results 118 (60 intervention, 56 control) children were recruited and
107 (91%) were retained and analysed (56 intervention, 51 control). All
retained intervention children attended the tertiary appointment and their
general practitioner for at least one (mean 3.5 (SD 2.5, range 1-11))
weight management consultation. At outcome, children in the two trial
arms had similar body mass index (adjusted mean difference −0.1 (95%
confidence interval −0.7 to 0.5; P=0.7)) and body mass index z score

(−0.05 (−0.14 to 0.03); P=0.2). Similarly, no evidence was found of
benefit or harm on any secondary outcome. Outcomes varied widely in
the combined cohort (mean change in body mass index z score −0.20
(SD 0.25, range −0.97-0.47); 26% of children resolved from obese to
overweight and 2% to normal weight.

Conclusions Although feasible, not harmful, and highly rated by both
families and general practitioners, the shared care model of primary and
tertiary care management did not lead to better body mass index or other
outcomes for the intervention group compared with the control group.
Improvements in body mass index in both groups highlight the value of
untreated controls when determining efficacy.

Trial registration Australian New Zealand Clinical Trials Registry
ACTRN12608000055303.

Introduction
Rates of childhood obesity are at record high levels,1with around
7% of 5-12 year olds having established obesity.2 3 These
children are at heightened risk of obesity in adulthood,4 illnesses
such as heart disease and diabetes,5 and psychological
morbidity,6 all with associated excess healthcare costs.7 Long
term weight related diseases can be prevented with an
improvement in weight status8; however, despite the urgent
need,9 effective, evidence based treatments for children remain
elusive.
Although general paediatricians report competency in managing
childhood obesity,10 few feel able to bring about change. Tertiary
obesity clinics on the other hand report improvements in body
mass index z score in most children, with a third achieving
reductions associated with definite decreases in fat and risk
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factors for heart disease and diabetes.11-13 Such clinics can only
see a small minority of obese children, however, and over time
the caseload typically becomes skewed to adolescents with
psychological and social problems.13

The recent Cochrane review of treatment of childhood obesity
concluded that behavioural lifestyle interventions can produce
a meaningful reduction in weight compared with standard care
or self help.14 In many developed countries (including Australia),
general practitioners are seen as central to such efforts,15
representing the only healthcare service that is universally
accessible throughout childhood. General practitioners
themselves consider that management of childhood obesity falls
within their role.16 With training, they can report high comfort
and competence in detecting and broaching this problem, which
can in turn flow on into active management.17 18

Nevertheless, randomised trials comparing primary care weight
management interventions with usual or no care have proved
disappointing.19 For example, neither of the Live, Eat and Play
(LEAP) or the High Five for Kids trials reported lasting benefits
to body mass index from diet, physical activity, and sedentary
behaviour counselling provided in primary care settings by
general practitioners, paediatricians, or paediatric nurses.18 20 21

Furthermore, outside the research context, general practitioners
typically measure and interpret body mass index infrequently,22
often under-diagnose overweight and obesity,22 have low
confidence in managing overweight/obesity and achieving
weight change,22 23 and only rarely treat obese children actively
for their weight.24

A shared care model involving tertiary obesity specialists and
general practitioners might combine “the best of both worlds”
for greater success. Cochrane reviews of shared models of care
for chronic conditions are mixed; Smith et al found insufficient
evidence to support shared primary-specialist care,25 but Gruen
et al reported that “specialist outreach can improve access,
outcomes and service use, especially when delivered as part of
amultifaceted intervention.”26More specifically, for obese adults
attending a tertiary weight management clinic, shared care with
general practitioners outperformed the specialist arm in short
term (10 week) weight loss and dietary habits and achieved
comparable six month weight loss.27 The only childhood trial
so far published randomised obese 5-16 year olds to either
shared care (a single tertiary care visit followed by nurse led
primary care) or wholly tertiary care, achieving similar
reductions in 12 month body mass index z scores of 0.17 and
0.15.28 However, lack of a true control group was a limitation,
and the potential of shared care approaches remains to be
confirmed.
This paper reports outcomes of a randomised controlled trial
that aimed to determine whether, compared with
non-intervention control children, a 12 month shared care
obesity management intervention reduced body mass index z
score (primary outcome) and improved body fat, waist
circumference, physical activity, and quality of diet (secondary
outcomes) 15 months post-enrolment and whether intervention
children showed evidence of harm (for example, poorer health
status, body satisfaction, or global self worth).We also evaluated
the intervention’s acceptability and feasibility to parents and
general practitioners.

Methods
Study design and setting
HopSCOTCH (the Shared Care Obesity Trial in Children) was
a randomised controlled trial conducted in general practices in

metropolitan Melbourne (population 3.9 million), Australia.
Methods are detailed in the published protocol29 and described
briefly below; figure 1⇓ summarises the design.

General practitioner recruitment and
education
We recruited general practitioners through professional
networks, personal invitation, or both; nine had participated in
our previous LEAP trial. Of the 70 who expressed interest, 35
ultimately participated in 22 practices. Because HopSCOTCH
aimed to test a shared care model as it might be rolled out in
practice, we deliberately limited group training to one 2.5 hour
evening group session. This introduced brief motivational
interviewing and solution focused techniques, obesity
management, measurement and interpretation of anthropometry,
and supervised practice with the purpose designed shared care
software.
General practitioners with intervention children received an
additional 30 minute one on one software training session at
their practice, supported by a two page quick reference software
guide. Each practitioner used the software to work through a
test patient with the HopSCOTCH research assistant to simulate
a shared care appointment. Many practices subsequently
received ad hoc “troubleshooting” visits to answer software
related and other questions. Practice staff were trained in
anthropometry to do the cross sectional survey.29

Participant recruitment
Practice staff invited children aged 3-10 years (up to but not
including their 11th birthday) attending each practice to be
weighed and measured to determine eligibility. They measured
1195 children between July 2009 and April 2010 (fig 2⇓) using
calibrated scales (model TITHD646, Tanita) and stadiometers
(model IP0955, Invicta) provided for the study. With parents’
assent, they forwarded contact details and the child’s height and
weight to the study team, fromwhich the researchers calculated
bodymass index z scores and bodymass index status according
to the US Centers for Disease Control reference.30

Children were eligible if they were obese but not receiving an
ongoing weight management programme. Exclusion criteria
included a known endocrine or chromosomal cause for obesity,
major health and developmental conditions, and insufficient
English to comprehend sessions or complete questionnaires.
Researchers phoned and then mailed an informed consent form
and baseline questionnaire to parents of eligible children; on
receipt, HopSCOTCH formally enrolled each child.

Randomisation and blinding
An independent research assistant allocated enrolled children
to intervention or “usual care” (control) arms in a 1 to 1 ratio
by using a concealed computerised random number sequence,
stratified by general practitioner, pre-generated by a
biostatistician not otherwise connected with HopSCOTCH.
Research assistants blind to group allocation measured
outcomes, but, once allocated, participants could not be blinded
to groupmembership. Specialists and general practitioners were
aware only of children in the intervention group.

Intervention design and delivery
Approximately two months after enrolment, intervention
children attended a one hour appointment with a specialist
tertiary weight management service at Melbourne’s Royal
Children’s Hospital. Between November 2009 and July 2010,
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each child was seen by both a paediatrician and a dietitian
provided with summarised child/family details pre-extracted
from baseline questionnaire data. The clinicians took further
history; did an examination and investigations to identify
comorbidities of obesity; and discussed relevant dietary, physical
activity, and family/child lifestyle changes. Before leaving, the
family and clinicians agreed on an initial care plan and specific
goals. Information from all these steps was entered into the
shared care, web based software.
The research team then scheduled a “long” appointment (20-40
minutes, Medicare Australia Benefits Schedule 36) with the
child’s general practitioner, to be followed by regular four to
eight weekly “standard” consultations (6-20 minutes, Medicare
Benefits Schedule 23) to review lifestyle and body mass index
progress, identify and solve problems, and set new goals by
using brief solution focused techniques. Data from each
appointment were entered into the shared care software. Six
months after the original appointment, the specialist team
accessed the software to review each child’s progress and faxed
a summary progress report to the general practitioner. The
specialist team was available to the general practitioner on an
as-needed basis via email or phone, with escalation back to the
tertiary team available to all intervention children at any time.

Shared care software
The HopSCOTCH web based, shared care software was
developed in collaboration with Pen Computer Systems Pty Ltd.
General practitioners had access to the software through a
pop-up sidebar, which communicated to a server at the Royal
Children’s Hospital to enable data sharing and focused
communication. The HopSCOTCH software was separate from
the practitioner’s patient management system because the
benefits of data integration did not outweigh the technical risks
and financial costs. The software was designed to provide
collaboration and communication between the specialists and
general practitioners, a structured yet efficient approach to
weight management care, and a mechanism for joint recording
and tracking of progress. General practitioners with intervention
children were emailed a web link and detailed instructions to
download the software.
The software enabled a structured intervention at each
consultation for each visit, comprising five standardised
sequential steps: recording anthropometry; reviewing change
in body mass index, using an online chart to plot and track body
mass index visually over time against centile charts; assessing
and tracking progress and motivation; reviewing the care plan
(for example, identifying problems and revising goals); and
providing educational resources.

Usual care
Participants in the usual care (control) arm were free to seek
assistance from their general practitioner or from any other
service.

Measures
Table 1⇓ describes the outcome measures. Baseline data came
from body mass index ascertainment records and parents’
questionnaires. Additional baseline adiposity measures
(percentage body fat, waist circumference, and waist to height
ratio) were available for the intervention group from their initial
clinic visit. We present these to allow readers to better
understand the level of adiposity in our sample, assuming that
(owing to randomisation) the control children would have been
balanced on these variables. Outcome data were collected during

a home visit between February and July 2011, after which we
audited general practice patients’ records to determine
compliance (how often intervention children saw their
practitioner) and contamination (whether weight management
was discussed for control children).

Sample size
Allowing for 10% loss to follow-up, we aimed to recruit 172
children. This would provide 80% power to detect a mean
difference of 0.3 body mass index z score units at 15 months
(comparable to published mean changes seen from specialist
obesity clinics13) between arms at the 5% (two sided) level of
significance.

Potential confounders
Potential a priori confounders were child’s sex and age in years
at randomisation and neighbourhood socioeconomic
disadvantage score measured by the census based
Socio-Economic Indexes for Areas Disadvantage Index for the
child’s postcode of residence (national mean 1000, SD 100;
higher scores reflect greater advantage).31

Analyses
We analysed data by using the intention to treat principle with
Stata 11.2 software. Linear (quantitative outcomes) and logistic
(dichotomous outcomes) regressions were fitted for unadjusted
models and models adjusted for the potential confounders, raw
baseline body mass index (except body mass index z score
analyses, which were adjusted for baseline z score), and the
baseline value of the outcomemeasure where available. Parental
body mass index outcomes were further adjusted for parent’s
age at randomisation.
To allow for within participant correlation in the four day food
diary, the diet outcome regression analyses were fitted with
random intercept models using maximum likelihood
estimation.32 We analysed the six body and global self esteem
items as a multivariate outcome. We estimated the odds ratio
(population averaged) of a positive response by using
generalised estimating equations fit with an exchangeable
correlation structure to allow for within participant correlation.33

Finally, sensitivity analyses examined whether allowing for a
correlation between siblings or between children seen by the
same general practitioner affected the standard error of the
outcomes or whether controlling for parents’ body mass index,
time lapsed, or number of visits affected outcomes. As results
were virtually identical, we report the main analyses here.

Results
Baseline characteristics and trial flow
The final sample comprised 118 children (62 intervention, 56]
control) because, once the participating practices reached
saturation, reaching our desired sample size of 172 children was
impossible. Figure 2⇓ shows that, of the 118 eligible children
enrolled who provided baseline data, 107 (91%) contributed
outcome data. The trial arms were similar at baseline (table 2⇓),
as were those children retained and lost to follow-up. Additional
information from the specialist obesity visit (intervention group
only) included percentage body fat (mean 32.6 (SD 6.1)), waist
circumference (mean 73.9 (12.7) cm), and waist to height ratio
(mean 0.57 (0.1)).
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Outcomes
Children were assessed on average 14.8 (1.9) months
post-enrolment, 13.5 (1.5) months post-randomisation, and (for
the intervention children) 12.7 (1.5) months post-specialist visit,
to allow for the full 12 months’ follow-up in the intervention
group. The two groups were similar in age at follow-up
(intervention 8.5 (2.3), controls 8.4 (2.2) years old).
The intervention had little discernible effect on any primary or
secondary outcome (table 3⇓). As expected with age, raw body
mass index rose over the 15 month period (mean change:
intervention 0.78 (1.79), control 0.96 (1.50)), but body mass
index z score fell slightly (mean change: intervention −0.22
(0.25), control −0.18 (0.25)). Thus outcomes varied widely in
the combined cohort (mean change in body mass index z score
−0.20 (0.25), range −0.97-0.47); 28/106 (26%) of children
resolved to overweight and 2/106 (2%) to normal weight.

Harm
We found little evidence that the intervention was harmful in
terms of health related quality of life, body and global
self-esteem, and body dissatisfaction (table 3⇓). Only 6/45 (13%)
intervention and 6/43 (14%) control parents perceived that being
told their child was obese negatively affected their child’s
feelings, and fewer than 10% of intervention parents reported
negative effects from the specialist and general practitioner
visits.

Software implementation
Despite a full year of development and piloting to make the
software user friendly, only 12 of the 30 general practitioners
with intervention children attempted to install it themselves
using the emailed web link, and only four were successful. The
other 26 installations required visits from researchers; nine also
required support from an external developer. Computers with
slow processing units and poor internet connections meant that
seven general practitioners never got functional software; they
used a structured paper version that was faxed between the
research team and general practitioner after each appointment
to track progress instead. Nevertheless, 23 (77%) general
practitioners persisted with the software, and the paper version
ensured the integrity of the structured intervention for the
remaining seven. Software users saw intervention children more
often than did general practitioners using the paper version (on
average 3.5 v 2.5 times).

Acceptability/feasibility
Two intervention families withdrew on allocation; all others
attended the specialist visit and at least one general practice
appointment (mean 3.6 (SD 2.4, range 1-11) visits). During the
trial, seven children (six intervention, one control) were referred
back to the specialist team, although only four families chose
to attend. The great majority of parents thought that both the
specialist clinicians and general practitioners understood their
family’s challenges, understood how to implement the
intervention goals, and felt confident that the intervention would
make a difference to the child’s weight/lifestyle (table 4⇓).
Similarly, most general practitioners found the general shared
care approach helpful, along with shared care components such
as the specialist management plan and ongoing access to
specialists.

Discussion
This shared care model of primary and tertiary management,
although feasible, not harmful, and highly rated by both families
and general practitioners, had no beneficial effect on body mass
index outcomes in obese 3-10 year olds compared with the
control group.

Strengths and limitations of study
Strengths of the study include the randomised design, blind
outcome measurement, high uptake and retention rates,
follow-up for a full 12 months from the start of the intervention,
and the positive feedback about the shared care process. All
intervention children attended the specialist and, on at least one
occasion, the general practitioner. The practices from which
children were recruited spanned a broad socioeconomic
distribution. A further strength is the high quality
anthropometric, body fat, and physical activity measurements
and validated questionnaires; the dietary measure was more
open to desirability bias, possibly accounting for it being the
only measure to show a weak benefit.
Limitations of the study must also be considered. Although we
recruited only 118 of the desired sample size of 172 children,
the findings were robust and the 95% confidence intervals did
not suggest clinically meaningful benefits. The self selected
nature of the general practitioners and families and the
non-blinding of families seem unlikely to have affected
generalisability given the null outcomes.
More important in our view is the possibility that the
intervention may have been insufficiently intensive or skilled
to change body mass index trajectories. Firstly, we asked
families to attend the obesity specialist team only once, given
the scarcity of this resource in many jurisdictions and the
distance many families would need to travel unless outreach
was available. Secondly, families then attended their general
practitioner on average only 3.5 (range 1-11) times over the
ensuing year, rather than our recommended 5-11 visits (that is,
every 4-8 weeks). Post hoc analyses, however, showed no
relation between number of visits and bodymass index outcome.
Thirdly, although the general practitioners endorsed the
software’s high level of functionality under our optimal training
conditions, it was more challenging in the field, reflecting both
technological and end user difficulties that may have further
compromised the time available for and the quality of the
therapeutic interaction. Finally, we provided only basic training
in obesity management, opting instead for the model we thought
was most likely to operate in the “real world”—specialists
working with generalists who, although highly skilled clinicians,
are not specifically trained in childhood obesity.

Interpretation in light of other studies
Previous primary care interventions have also been ineffective
in reducing body mass index compared with true control (no
intervention or usual care) children.20 21 34 A systematic review
of general practice and uncontrolled tertiary obesity studies
suggest that more intensive programmes may be more
successful35; for instance, the top five performers of 129 German
paediatric obesity clinics provided the most intensive
intervention (on average 17 hours per child over two years).36
A more intensive shared care intervention might thus be more
successful in reducing gain in body mass index than was
HopSCOTCH, although covering all the factors mentioned
above would be resource intensive in terms of both technical
and personnel support.
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Of note, mean body mass index z score fell by around 0.2 in
both groups, with more than a quarter of children ceasing to be
obese regardless of intervention. This is consistent with
reductions in non-intervention arms of previous child obesity
trials including the LEAP1 (body mass index z score reduction
−0.04), LEAP2 (−0.14), and SCOTT (−0.19)34 trials. Our
controls received, and largely reported seeking, no additional
help, giving us confidence that inadvertent active intervention
(contamination) was not the reason for the observed changes.
This leaves open the possibilities of regression to the mean,
with a greater natural resolution of obesity than is usually
acknowledged; the recruitment process (being made aware of
the child’s obesity, entering the trial, and completing the
questionnaires) creating an intervention in itself, a notion that
has been both supported and not supported in studies in which
parents were notified of a child’s high body mass index 37 38;
and the Hawthorne effect. We have no way of knowing if any
of these operated here. Interestingly, the mean reduction in body
mass index z score in our controls exceeded those reported in
the previous trial comparing tertiary only care (−0.15) with
shared tertiary-primary care (−0.17),28 calling into question its
conclusions regarding likely efficacy.

Conclusions
Although feasible, not harmful, and highly rated, this
primary-tertiary shared care model did not benefit body mass
index outcomes in obese 3-10 year olds over the ensuing year.
Shared care approaches to managing childhood obesity might
be effective with greater training and resourcing, but, as this
would require a very substantial healthcare investment, such
approaches should be rigorously trialled before wide adoption.
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What is already known on this topic

Only a small minority of obese children can access tertiary weight management clinics
Shared tertiary-general practitioner care is feasible for a range of conditions and could enhance access to care for obese children, but
its effectiveness has not been tested

What this study adds

A 12 month, shared care obesity management programme for 3-10 year olds was feasible, not harmful, and acceptable to healthcare
providers and families but did not improve children’s body mass index relative to untreated controls
Body mass index z score in many children improved in both groups, highlighting the value of untreated controls when determining
efficacy
A more intensive shared care intervention might be more successful, but the required technical and personnel support would probably
preclude wide dissemination in general practice
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Tables

Table 1| Primary and secondary outcome measures for HopSCOTCH trial

Additional informationMeasure

Time point

OutcomeBaseline

Primary outcome

Height measured twice and average used; if values differed by >0.5 cm,
third measurement taken and average of two closest values used. Weight,
while wearing light clothing, measured once at baseline and twice at
outcome. Average weight used at outcome; if values differed by ≥0.2 kg,
third measure taken and average of two closest values used. Body mass
index calculated as weight (kg)/(height (m)2); z score calculated according

Portable rigid stadiometer (model
IP0955, Invicta, Leicester, UK);
measured. Calibrated digital scale
(model ITHD646,Tanita, Toyko,
Japan); measured

YesYesChild body mass
index z score

to US Centers for Disease Control reference values,30 using Stata “zanthro”
function

Secondary outcomes

Average of two waist measurements; if they differed by ≥1 cm, third
measurement taken and mean of two closest used. Waist to height ratio
calculated as waist circumference (cm)/height (cm)

Lufkin Executive Steel Tape
(W606PM); measured

YesYes*Waist circumference

Average of two body percentage fat measurementsTanita Digital Body Composition
Monitor (BC-351)40; measured

YesYes*Body fat (%)

Parents reported child’s consumption of each of 17 food and drink items
(0, 1, 2, >2 times) for two weekdays and two weekend days. Dichotomous
(“yes,” “no”) variables derived for five “healthy behaviours” (high fruit,
vegetables, and water; low fatty/sugary foods and non-diet sweet drinks)
for each day. Number of healthy behaviours per day summed to give score
between 0 and 5 (higher score indicates more healthy behaviour)

4 day food diary; parent reportYesNoDiet quality

Worn for 7 full days; ≥5 valid days required. Valid days had ≥10 hours of
non-missing data between 6 am and 11 pm. Missing data were segments
with ≥20 minutes of consecutive “0” counts, or counts >0 that were constant
for ≥10 minutes. Outcomes across all valid days: mean activity counts/min
and % time spent in moderate to vigorous physical activity

Actical Accelerometer (Mini Mitter);
measured

YesNoPhysical activity

Parent completed 23 item scale that yields total, physical summary, and
psychosocial summary scores, each with possible range of 0-100 (100=best
possible health); quantitative variable

Paediatric quality of life inventory
(PedsQL 4.0); self report and parent
proxy versions41

YesYesHealth related quality
of life (health status)

Child picture scale of 1-7 (1=underweight, 7=obese) from which child picks
perceived and ideal selves. “Perceived” minus “ideal” self yields discrepancy
index, with positive and negatives scores representing desires to be thinner
and fatter, respectively

Body figure perception questionnaire;
self report42

YesNoBody dissatisfaction

Six pairs of statements with binary response format; children choose
statement from each pair that is closest to their competence. Each of six
responses is then coded as being either “positive/better perception” or
“negative/worse perception”. Six responses analysed as single outcome
(% positive responses and population averaged odds ratio of positive
response)

Modified from Harter’s perceived
competence scale; self report

YesNoPhysical appearance
and self worth

Baseline parent body mass index (weight (kg)/height (m)2) calculated from
height and weight values reported by responding parent. Outcome parent
body mass index calculated from measured height and weight when
available, otherwise from values reported by responding parent

Height and weight measured (using
stadiometer and scales described
above) and self report

YesYesParent body mass
index

*Data collected only from intervention arm children at tertiary clinic appointment (“baseline”).
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Table 2| Baseline sample characteristics by trial arm and by participation status at outcome

Retention to outcomeTrial arm

Characteristic

LostRetainedControlIntervention

Value*NoValue*NoValue*NoValue*No

Child:

7.7 (2.7)117.3 (2.2)1077.4 (2.2)567.2 (2.3)62Age (years)

7 (64)1157 (53)10733 (59)5631 (50)62Male sex, No (%)

22.7 (3.1)1122.5 (3.2)10722.8 (3.6)5622.3 (2.7)62Body mass index

2.2 (0.5)112.2 (0.4)1072.1 (0.3)562.2 (0.5)62Body mass index z score

1022 (57.9)111030 (56.8)1071030 (45.3)561029 (65.7)62Family disadvantage index

Mother:

26.8 (5.4)927.4 (6.5)9028.0 (7.1)4426.9 (5.7)55Body mass index†

6 (67)948 (53)9026 (59)4428 (51)55Overweight or obese, No (%)

Father:

26.4 (2.6)730.1 (6.2)7929.8 (4.9)3727.8 (6.9)49Body mass index†

4 (57)766 (84)7931 (84)3739 (80)49Overweight or obese, No (%)

*Values are mean (SD) unless otherwise indicated.
†Parent’s body mass index calculated from height and weight values reported by responding parent.
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Table 3| Outcomes by trial arm

Difference (intervention−control)Trial arm

Outcome

Adjusted*UnadjustedControlIntervention

P valueStatistic‡P valueStatistic‡Value†NoValue†No

Child

0.7−0.1 (−0.7 to 0.5)0.6−0.4 (−2.0 to 1.2)23.6 (4.6)4923.2 (3.8)56Body mass index
(BMI)

0.2−0.05 (−0.14 to
0.03)

0.9−0.01 (−0.20 to
0.18)

2.0 (0.4)492.0 (0.5)56BMI z score

0.3−0.9 (−2.6 to 0.8)0.3−1.3 (−3.9 to 1.4)34.2 (6.2)4832.9 (7.2)56Total body fat (%)

0.1−1.7 (−4.1 to 0.6)0.4−2.3 (−7.5 to 2.8)77.9 (13.6)4975.6 (13.0)56Waist circumference
(cm)

Physical activity
(accelerometry):

0.225.1 (−17.6 to
67.8)

0.323.1 (−22.5 to
68.7)

309 (106)44332 (113)48Mean counts per
minute

% time by activity
intensity:

0.7−0.7 (−3.8 to 2.4)0.8−0.5 (−4.1 to 3.1)46.1 (8.0)4445.6 (9.2)48Sedentary

0.80.3 (−1.7 to 2.3)0.90.2 (−2.2 to 2.5)39.8 (5.4)4439.9 (5.9)48Light

0.70.4 (−1.6 to 2.4)0.80.3 (−1.8 to 2.5)14.2 (4.8)4414.5 (5.5)48Moderate/vigorous

0.050.3 (0.0 to 0.6)0.070.3 (−0.03 to 0.7)3.5 (1.2)473.8 (1.0)56Diet quality

Health related
quality of life (health
status):

0.8−0.7 (−5.0 to 3.7)0.61.7 (−3.8 to 7.2)75.8 (13.6)4977.5 (14.1)51Parent report

0.5−1.9 (−7.8 to 4.0)0.5−2.2 (−8.2 to 3.9)75.2 (14.5)4573.0 (15.0)51Child report

>0.91.0 (0.6 to 1.7)§0.81.1 (0.6 to 1.8)§57.04558.751Physical
appearance/self
worth, % positive

0.3−0.3 (−0.8 to 0.2)0.1−0.4 (−0.8 to 0.1)1.6 (1.2)451.3 (1.2)51Body dissatisfaction

Parent¶

0.80.2 (−0.8 to 1.2)0.4−1.6 (−5.0 to 1.8)30.2 (8.8)4628.6 (7.6)47Mother’s BMI

0.50.4 (−0.9 to 1.7)0.3−1.6 (−4.5 to 1.3)31.5 (6.7)3529.9 (5.2)33Father’s BMI

*Adjusted for children’s sex and age at randomisation, neighbourhood socioeconomic disadvantage score, raw baseline BMI (except BMI z score analyses, which
were adjusted for baseline BMI z score), and baseline value of outcomemeasure where available; parental BMI was also adjusted for parent’s age at randomisation.
†Mean (SD), except for physical appearance/self worth reported as percentage positive.
‡Mean differences with 95% confidence intervals, except for physical appearance/self worth reported as odds ratios (95% CI).
§Odds ratios (95% CI).
¶Parent’s BMI calculated from measured height and weight when available (n=71/93 (76%) mothers and 15/68 (22%) fathers), otherwise from values reported by
responding parent (n=22/93 (24%) mothers and 53/68 (78%) fathers).
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Table 4| Acceptability of intervention to parents and general practitioners

No (%)

No DisagreeNeutralAgree

Parent

Felt understood by:

1 (2)6 (13)39 (85)46Specialist clinicians

3 (6)2 (4)42 (89)47General practitioner

Understood how to implement goals set by:

2 (4)7 (15)39 (81)48Specialist clinicians

1 (2)9 (19)37 (79)47General practitioner

Confident of weight change after meeting:

1 2)12 (26)34 (72)47Specialist clinicians

2 (4)9 (19)36 (77)47General practitioner

General practitioners who saw intervention children*

1 (4)5 (19)20 (77)26Overall “shared care” approach to managing childhood obesity was helpful

0 (0)3 (12)23 (88)26Management plan produced by specialist team was helpful

1 (4)7 (29)16 (67)24Being able to contact specialist obesity team was helpful

13 (52)2 (8)10 (40)25Opening and login into sidebar was easy

17 (68)2 (8)6 (24)25“Speed” of sidebar was easy

12 (50)7 (29)5 (21)24General useability of sidebar was easy

*Excluding general practitioners who reported “not applicable.”
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Figures

Fig 1 Pictorial diagram39 of HopSCOTCH survey and randomised trial. GP=general practitioner
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Fig 2 Participant flow chart for HopSCOTCH survey and randomised trial
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