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ABSTRACT

Background: Five linked studies were undertaken to inform identified evidence gaps in the childhood
obesity pathway.

Objectives: (1) To scope the impact of the National Child Measurement Programme (NCMP) (study A).
(2) To develop a brief evidence-based electronic assessment and management tool (study B). (3) To develop
evidence-based algorithms for identifying the risk of obesity comorbidities (study B). (4) To conduct an
efficacy trial of the Healthy Eating and Lifestyle Programme (HELP) (study C). (5) To improve the prescribing
of anti-obesity drugs in UK adolescents (study D). (6) To investigate the safety, outcomes and predictors of
outcome of adolescent bariatric surgery in the UK (study E).

Methods: Five substudies — (1) a parental survey before and after feedback from the National Childhood
Measurement Programme, (2) risk algorithm development and piloting of a new primary care management
tool, (3) a randomised controlled trial of the Healthy Eating and Lifestyle Programme, (4) quantitative and
qualitative studies of anti-obesity drug treatment in adolescents and (5) a prospective clinical audit and
cost-effectiveness evaluation of adolescent bariatric surgery in one centre.

Results: Study A — before the National Childhood Measurement Programme feedback, three-quarters of
parents of overweight and obese children did not recognise their child to be overweight. Eighty-seven per cent
of parents found the National Childhood Measurement Programme feedback to be helpful. Feedback had
positive effects on parental knowledge, perceptions and intentions. Study B — risk estimation models for
cardiovascular and psychosocial comorbidities of obesity require further development. An online consultation
tool for primary care practitioners is acceptable and feasible. Study C — the Healthy Eating and Lifestyle
Programme, when delivered in the community by graduate mental health workers, showed no significant
effect on body mass index at 6 months (primary outcome) when compared with enhanced usual care.
Study D — anti-obesity drugs appear efficacious in meta-analysis, and their use has expanded rapidly in the
last decade. However, the majority of prescriptions are rapidly discontinued after 1-3 months of treatment.
Few young people described positive experiences of anti-obesity drugs. Prescribing was rarely compliant
with the National Institute for Health and Care Excellence guidance. Study E — bariatric surgery appears
safe, effective and highly cost-effective in adolescents in the NHS.

Future work and limitations: Work is needed to evaluate behaviour and body mass index change in

the National Childhood Measurement Programme more accurately and improve primary care professionals’
understanding of the National Childhood Measurement Programme feedback, update and further evaluate
the Computer-Assisted Treatment of CHildren (CATCH) tool, investigate delivery of weight management
interventions to young people from deprived backgrounds and those with significant psychological distress
and obtain longer-term data on anti-obesity drug use and bariatric surgery outcomes in adolescence.

Trial registration: Current Controlled Trials ISRCTN99840111.

Funding: This project was funded by the National Institute for Health Research (NIHR) Programme Grants
for Applied Research programme and will be published in full in Programme Grants for Applied Research;
Vol. 8, No. 3. See the NIHR Journals Library website for further project information.
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Glossary

Complier-average causal effect The average impact of an intervention on those who comply with their
treatment assignment.

EuroQol-5 Dimensions, three-level version A descriptive system of health-related quality of life states
consisting of five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/depression),
each taking one of three responses according to level of severity: (1) no problems; (2) some or moderate
problems; and (3) extreme problems within a particular EuroQol-5 Dimension.

Interpretative phenomenological analysis An approach to psychological qualitative research with an
idiographic focus, aiming to offer detail on how a given person, in a given context, makes sense of a given
phenomenon.

Medical Research Council Phase Il efficacy randomised clinical trial A randomised clinical trial
comparing a fully defined complex intervention with an appropriate alternative, using a protocol that is
theoretically defensible, reproducible and adequately controlled, with appropriate statistical power.

National Child Measurement Programme A nationally mandated public health programme in which
the weight and height of children in Reception class (aged 4-5 years) and Year 6 (aged 10-11 years) are
measured, to assess overweight and obesity levels within primary schools. The resulting data can be used
at a national level to support local public health initiatives and inform the local planning and delivery of
services for children.

National Institute for Health and Care Excellence An entity responsible for producing evidence-based
national guidance and advice to improve health and social care; developing quality standards and
performance metrics for those providing and commissioning health, public health and social care services;
and sourcing a range of information services for commissioners, practitioners and managers across the
spectrum of health and social care.

Outcome The measure used to assess change following an intervention.
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Plain English summary

he childhood obesity epidemic is one of the foremost health priorities in the UK. However, there are

several gaps in the childhood obesity pathway outlined by the National Institute for Health and Care
Excellence. The Paediatric Research in Obesity Multi-modal Intervention and Service Evaluation (PROMISE)
five-study programme was created to address these gaps.

Most parents do not recognise that their overweight/obese children are overweight, and most do not
consider being overweight to be a health risk. The National Child Measurement Programme feedback was
found to be helpful and had positive effects on parental knowledge and perceptions of being overweight,
but had little impact on behaviours.

A small sample of general practitioners reported that using the online obesity risk prediction tool in
consultations was acceptable and had potential to enhance the impact of advice. Families also found
such consultations acceptable, although both doctors and families reported a need for subsequent
practical support for weight management.

The multicomponent community lifestyle intervention was not more effective than enhanced standard care
in reducing the body mass index (or improving any of the secondary outcomes) of obese adolescents.

There was a steady increase in anti-obesity drug and metformin (Glucophage®, Merck Serono, Darmstadt,
Germany) prescribing for obese/overweight young people, but most young people rapidly stopped taking
anti-obesity drugs/metformin after prescription, and several side effects were highlighted.

Deciding about weight loss surgery (bariatric surgery) for young people is a tough challenge for health-care
professionals. Young people decide to undergo bariatric surgery because they ‘want a different future’,
but the process is full of dilemmas and surgery is often chosen as ‘the last resort’. Bariatric surgery

in adolescence appears to be highly cost-effective.
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Scientific summary

Study A: impact of the National Child Measurement Programme

Summary
After children are measured as part of the National Child Measurement Programme, parents are provided with
feedback letters about their child’s weight status (i.e. underweight, healthy weight, overweight, very overweight).

The research team worked with the National Child Measurement Programme to assess the impact of

the feedback on parental perceptions of their child's weight and health, and health-related behaviours.

A longitudinal study was conducted of 1844 parents of children in Reception (aged 4-5 years) and Year 6
(aged 10-11 years), who were measured as part of the 2010-11 National Child Measurement Programme
in five primary care trusts. Parents were surveyed before they received National Child Measurement
Programme feedback (response rate 18.9%) and 1 and 6 months after the feedback (response rate,
54.3%). Qualitative interviews were conducted with 52 parents with overweight children.

Key findings
Baseline

® Three-quarters of parents of overweight and obese children do not recognise their child to be
overweight. Before they received the National Child Measurement Programme feedback, only 14% of
parents with overweight children and 35% of parents with obese children perceived their child to be
overweight. Parents were likely to classify their children as overweight only if the child’s body mass
index was above the 99.7th centile (much higher than the standard 95th centile used by the National
Child Measurement Programme).

® Many parents do not consider their child’s overweight status to be a health risk: 41% of parents who
acknowledged their child to be overweight did not perceive this to be a health risk. Interviews with
parents suggested that parental definitions of health frequently did not include weight; some parents
did not consider the National Child Measurement Programme result to be credible because it did not
take into account their child’s background or lifestyle.

® Cultural factors as well as deprivation may explain high levels of obesity among black and South Asian
children in England. After accounting for deprivation and other sociodemographic characteristics, black
and South Asian children were three times more likely to have an obesogenic lifestyle than white children.
Qualitative work indicated that being overweight was not viewed negatively by some non-white parents.

After National Child Measurement Programme feedback

® Most parents (87 %) found National Child Measurement Programme feedback to be helpful. More than
one-fifth of parents of overweight children reported feeling upset, but only 1.8% of parents stated that
they would withdraw their child from the National Child Measurement Programme in the future.

® One-quarter of parents of overweight children and half of parents of obese children sought further
information regarding their child’s weight. The most frequently reported sources of information were
friends and family (reported by 14.4% of parents), the internet (9.9%), a general practitioner (8.9%)
and a school nurse (8.4%).

® National Child Measurement Programme feedback has positive effects on parental knowledge,
perceptions and intentions. After receiving National Child Measurement Programme feedback, parents’
general knowledge about the health risks associated with child overweight improved, particularly among
non-white parents. The proportion of parents who recognised their child to be overweight nearly doubled
after feedback, but remained low, at 38%. Nearly three-quarters of parents reported an intention to
change lifestyle behaviours following NCMP feedback.
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SCIENTIFIC SUMMARY

® National Child Measurement Programme feedback has little impact on actual lifestyle behaviours.
After feedback, there were no changes in reported dietary behaviours or screen time. There was a
slight increase in the proportion of obese children meeting recommended levels of physical activity,
but physical activity levels did not change in other BMI groups.

® ‘Proactive’ feedback may be more effective than letters alone. In areas where ‘proactive’ NCMP
feedback (telephone call or face-to-face meeting) was given to parents of obese children in addition
to the letter, there was a greater improvement in parental recognition of child overweight and health
risks. However, telephonic feedback required additional resources (£9.50 vs. £1.24 per child) and most
parents reported a preference for feedback by letter.

Implications

® National Child Measurement Programme feedback has a positive effect on parental perceptions and
intentions to make lifestyle changes, and is acceptable to most parents. However, intentions do not
necessarily translate into behaviour change. There is a need to ensure that local services and networks
are in place to support parents in making and maintaining lifestyle changes following National Child
Measurement Programme feedback.

® Parents seek advice about their child’s weight from the general practitioner and school nurse, as well as
informal sources such as friends and the internet. Parents must be directed towards accurate, reliable
information, and primary care professionals must be trained and equipped with the resources to treat
childhood overweight.

® Parental perceptions of child overweight and health risk are not aligned with those of health professionals,
even after National Child Measurement Programme feedback. There is a need to understand how these
parental perceptions are formed, and to identify more effective ways of communicating messages about
healthy weight and health risk to parents.

® The impact of the National Child Measurement Programme feedback may be greater among the parents
of non-white children than among those of white children and, therefore, may help in reducing health
inequalities. Culturally appropriate feedback could be considered to enhance this.

® Proactive forms of feedback may be more effective in changing parental perceptions than feedback
letters, but are more resource intensive and most parents report a preference for written feedback.
The cost-effectiveness and acceptability of alternative forms of feedback need to be further evaluated.

Study B: improving childhood obesity management

Part of the information in the Scientific summary has been adapted from Park MH, Skow A, Puradiredja DI,
Lucas A, Syrad H, Sovio U, et al. Development and evaluation of an online tool for management of overweight
children in primary care: a pilot study. BMJ Open 2015;5:e007326. Published by the BMJ Publishing Group
Limited. This is an Open Access article distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) 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/4.0/.

An online tool [Computer-Assisted Treatment of CHildren (CATCH)] was developed to aid primary care
practitioners in assessing and treating childhood obesity. The tool incorporates risk estimation models to
identify children at risk of obesity-related comorbidities who may need referral to secondary care, and
provides families with tailored, printable lifestyle advice.

An uncontrolled pilot study with integral process evaluation was conducted at three GP clinics in north-west
London, to evaluate the acceptability to families and practitioners of using Computer-Assisted Treatment of
CHildren in primary care. Families with concerns about excess weight in a child aged 5-18 years (n = 14
children) had a consultation with a general practitioner or practice nurse using Computer-Assisted Treatment
of CHildren. Families and practitioners completed questionnaires to assess the acceptability and usefulness of
the consultation, and participated in semistructured interviews that explored user experiences.
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Key findings

® A consultation using an online tool is acceptable to families presenting at a general practice clinic
with concerns about excess weight in a child: the majority of families (n = 12, 86%) were satisfied with
the Computer-Assisted Treatment of CHildren-assisted consultations, and all respondents found the
personalised lifestyle advice useful or somewhat useful.

¢ In interviews, parents described the consultation as informative, and several referred to the consultation
as a ‘wake-up call’ that alerted them to the severity of their child’s weight problem.

® Parents felt that the use of visual aids such as the body mass index chart to show the child’s weight
status and printed lifestyle advice reinforced the practitioner’s message. Similarly, practitioners felt that
the tool could enhance the impact of their advice. It was suggested that the tool could be used as
positive reinforcement for patients with a BMI in the healthy range and who had a healthy lifestyle.

® Practitioners (n = 4) were satisfied with the tool-assisted consultation and reported that the tool was
easy to use.

e All practitioners were in agreement that the tool (or a version of it) would be something they would
continue to use in the future and would like to see integrated into their clinical software system.
Work is needed to further develop and evaluate the tool’s impact on health.

® Families and practitioners identified a need for practical, structured support for weight management
following the consultation: several parents suggested that follow-up appointments for monitoring and
guidance on weight management would be beneficial.

Study C: Healthy Eating and Lifestyle Programme randomised
controlled trial

Summary

The Healthy Eating and Lifestyle Programme was developed as a specific adolescent-focused intervention,
designed for obese 12- to 18-year-olds seeking help to manage their weight. A randomised controlled trial
of HELP was undertaken, consistent with a Phase Il trial in the Medical Research Council guidance on
complex interventions. The primary outcome was the difference in mean body mass index (kg/m?) between
groups at the end of the intervention (week 26), adjusted for baseline body mass index, age and sex.

A total of 174 subjects were randomised (87 in each arm), of whom 145 (83%) provided primary outcome
data at week 26. At week 26, there were no significant effects of the intervention on body mass index.

At weeks 26 and 52, there were no significant differences between groups in any secondary outcomes.
The Healthy Eating and Lifestyle Programme intervention was no more effective than a single educational
session for reducing body mass index in a community sample of obese adolescents. This most probably
reflects a mismatch between the intervention, based on evidence developed largely from affluent white
populations, and the ethnically diverse and highly deprived community sample we recruited.

Key findings

® Across all young people in the study, approximately one-third reduced their body mass index, one-third
increased their body mass index and one-third had the same body mass index at 6 and 12 months after
starting the study.

® Recruitment to the trial was difficult, with a large degree of work required to recruit obese young
people into the trial.

® No difference was found in the body mass index of young people between the Healthy Eating and
Lifestyle Programme group and the control group at 6 or 12 months post randomisation. This means
that Healthy Eating and Lifestyle Programme and the single nurse-delivered session had very similar
effects on the body mass index of young people and their cardiovascular risk over the 6 and
12 months of the study.
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SCIENTIFIC SUMMARY

® Regarding secondary outcomes, there was no difference in young people’s waist circumferences, blood
pressure and other cardiovascular risk markers (e.g. cholesterol, glucose and insulin levels), measures of
quality of life, self-esteem or problem eating behaviours at 6 or 12 months between those young people
who received the Healthy Eating and Lifestyle Programme and those who received the nurse session.

® Regardless of trial group, young people and their families reported that joining the trial had helped
them make positive changes to their diet, activity levels and motivation.

® Mean intervention costs per subject were £918 for the Healthy Eating and Lifestyle Programme and £68
for enhanced standard care. Adjusted costs were significantly higher in the intervention group (mean
incremental cost for HELP vs. enhanced standard care £1003, 95% confidence interval £837 to £1168).
There were no differences in quality-adjusted life-years between the HELP and the nurse-session groups.

Study D: evaluation of anti-obesity drug use in children

Summary

Three drugs were approved for obesity treatment in the UK between 1998 and 2006: (1) orlistat (Alli®;
GlaxoSmithKline plc, Brentford, UK), (2) sibutramine (Meridia®, Abbott Laboratories, Abbott Park, IL, USA)
and (3) rimonabant (Acomplia®; Sanofi, Paris, France). However, sibutramine and rimonabant were
subsequently withdrawn from the market. In 2014, the revised National Institute for Health and Care
Excellence (NICE) guidelines (NICE. Obesity: Identification, Assessment and Management. NICE Clinical
Guideline Clinical Guideline 189. London: NICE; 2014) recommended treatment with orlistat in children
aged > 12 years only if physical comorbidities (such as orthopaedic problems or sleep apnoea) or severe
psychological comorbidities are present. Treatment should be started in a specialist paediatric setting, by
multidisciplinary teams with experience of prescribing in this age group. Metformin (Glucophage®; Merck
Serono, Darmstadt, Germany) is the most commonly used drug in paediatric obesity.

A series of studies was undertaken to improve the understanding of how anti-obesity drugs are used in
clinical practice:

® A systematic review and meta-analysis was conducted to evaluate the efficacy and safety of anti-obesity
drugs from published randomised controlled trials in children and adolescents.

® (Cohort studies were conducted to investigate prescribing patterns (orlistat, sibutramine, metformin)
to young people in primary care settings.

® A survey study was conducted to determine current practice in prescribing these drugs to young people
for obesity treatment by examining general practitioner-completed questionnaires across UK general
practices (England, Scotland, Wales and Northern Ireland).

® Semistructured interviews with young people aged 13-18 years and their parents from three specialist
obesity clinics were conducted to understand children’s and families’ perspectives of treatments.

Key findings

® Evidence from published randomised controlled trials has shown that orlistat and sibutramine
significantly reduced body mass index compared with placebo in young people: orlistat together with
behavioural therapy reduced body mass index by 0.83 kg/m?, with a high number of gastrointestinal
adverse drug reactions. Sibutramine with behavioural therapy reduced body mass index by 2.20 kg/m?.
The pooled analysis based on 12 randomised controlled trials has shown a body mass index reduction
with metformin treatment compared with placebo of 0.64 kg/m? after 6 months of treatment.

® The majority of anti-obesity drug prescriptions were rapidly discontinued before patients could see
any weight benefits: prescribing anti-obesity drugs (orlistat, sibutramine) to children and adolescents
increased dramatically (15-fold) between 1999 and 2006. However, approximately 45% of orlistat and
25% of sibutramine prescriptions were discontinued after 1 month of treatment. This indicates that
these drugs are poorly used in the general population.
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® There was a steady increase in metformin prescribing to obese and overweight young people: the use of

metformin increased fivefold between 2000 and 2010 in primary care, particularly in girls aged 16-18 years.

® Qver half of general practitioners who initiated pharmacological treatment to obese and overweight young

people did not consult a specialist for advice: 151 questionnaires were sent out to those general practitioners

who prescribed orlistat and/or metformin to their young patients for obesity treatment. A total of 121
general practitioner-completed questionnaires were returned (80% response rate). Approximately 61%
of general practitioners responded that they issued the drugs to their patients without secondary or tertiary
care team advice. Despite comprehensive guidance provided in the NICE guideline, general practitioners
expressed a need to develop a new guide for prescribing AODs to young people.

® Young people and parents described side effects as a significant experience and few adhered to
prescribed regimens, independently changing lifestyle and dosage to tolerate medications.

Implications

® Pharmacological treatment is unlikely to be effective without further assistance such as lifestyle
modification or psychological support.

® General practitioners require more support from a specialist in managing the treatment of obesity in
children in the community.

® There should be further research to develop a collaborative, prospective, obesity management
surveillance network for children and adolescents across other specialist centres in the UK. This could
examine the clinical effectiveness, safety and prescribing patterns of medications along with other
interventions (e.g. psychological intervention, bariatric surgery) for paediatric weight management in
clinical practice.

Study E: evaluation of acceptability and early outcomes of adolescent
bariatric surgery in the UK

Summary

Bariatric surgery in adults is accepted to be a clinically effective and cost-effective solution for severely
obese individuals. NICE guidelines endorse bariatric surgery as an appropriate treatment for obese
adolescents in exceptional circumstances; however, the outcomes of adolescent bariatric surgery in the
NHS have not been evaluated.

A series of linked studies was undertaken to (1) examine the outcomes of adolescent bariatric surgery
in one centre in the UK, (2) understand clinicians’ and young people’s decision-making about
bariatric surgery, (3) investigate factors influencing outcomes in bariatric surgery and (4) examine

the cost-effectiveness of bariatric surgery for adolescents.

Key findings

® Qutcomes of adolescent bariatric surgery in a NHS service compare favourably with international
outcomes, and such surgery shows promise as a safe, effective treatment for severe obesity. Further
work is needed to improve patient selection, to better match patient needs to operative type and to
reduce pre- and post-surgical attrition.

® Decisions about bariatric surgery differ between clinicians and young people. For clinicians, there is a
predominant theme of ‘uncertainty’ about whether surgery is appropriate for young people. Young
people also share this uncertainty, but use a number of strategies to ‘bracket away’ these dilemmas in
the hope of a better future. Both clinicians and young people see bariatric surgery as a ‘last resort’.

® Systematic review evidence shows that quality of life and depressive symptomatology improve after
bariatric surgery, although not in all patients. Improvement appears to peak at 6~12 months.
Improvements in psychological function appear to be associated with reduction in body mass index
rather than with baseline psychological function.
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SCIENTIFIC SUMMARY

® There is weak evidence that psychological function predicts body mass index outcomes after surgery;
those with higher baseline levels of loss of control eating and family conflict appear to have poorer
BMI outcomes.

® Bariatric surgery of severely obese adolescents is a cost-effective alternative to no surgery over a lifetime
in obese adolescents, from a NHS perspective.

® The full third National Bariatric Surgery Register report will be released in 2020. This will involve
an updated data set — adding patient identifiers (i.e. NHS numbers), glycosylated haemoglobin (HbA;.)
levels and EuroQol-5 Dimensions quality-of-life measurements — which will help with making outcomes
more patient centred (which also fits with the Healthcare Quality Improvement Partnership mandate).

Trial registration

This trial is registered as ISRCTN99840111.

Funding

This project was funded by the National Institute for Health Research (NIHR) Programme Grants for Applied
Research programme and will be published in full in Programme Grants for Applied Research; Vol. 8, No. 3.
See the NIHR Journals Library website for further project information.

XXXVi

NIHR Journals Library www. journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

Chapter 1 Introduction

his report details the methods and findings of the PROMISE programme grant, funded by the National
Institute for Health Research (NIHR) and undertaken by the investigator team between March 2010 and
September 2015.

Rationale

Obesity in children and young people (CYP) has been an enduring public health and clinical priority
throughout the early 21st century. Growing concerns about a ‘childhood obesity epidemic’ in the first
decade of this century prompted the undertaking of this research programme.’=3 It remains a high priority
in 2019/20; the Chief Medical Officer focused much of her 2012-13 annual report Our Children Deserve
Better: Prevention Pays* on prevention of childhood obesity. The UK government published Childhood
Obesity: A Plan for Action in 2016.5 Chapter 2 was published in 2018, with the aim of halving childhood
obesity by 2030.

Since the start of this programme in 2010, there has been some evidence that child and adolescent obesity
rates may be stabilising;¢ however, the proportion of obese young people in the latest Health Survey for
England’ remains worryingly high: 17% and 22% for 13- to 15-year-old boys and girls, respectively. The
National Child Measurement Programme (NCMP) shows similar obesity rates, with 21% of girls and 17%
of boys in Year 6 being classified as obese in 2013.8

The rationale for concern about childhood obesity is supported by some key publications from this programme
team. Childhood obesity is associated with increased adult morbidity and mortality.® Overweight and obesity
also track strongly into adult life: ~ 85% of females and ~ 92% of males who were overweight or obese in
childhood were also overweight or obese at two or more time points between 26 and 42 years of age.'®

It is neither appropriate nor necessary to give greater background information on the epidemiology,
complications or manifestations, or the prevention or treatment, of child and adolescent obesity here.
Further background information relevant to each substudy is given in the introduction to each chapter.
The rationale for the programme and how this report will be structured are outlined here.

Development of the PROMISE programme

The National Institute for Health and Care Excellence (NICE) published its first guidance on management of
childhood obesity in 2006, as part of wider guidance on the prevention and management of obesity issued
in December 2006."" This guidance has been updated in several ways, with new guidance on identification
and management of obesity in children and adults issued in November 2014,2 and new prevention
guidance issued in March 2015.13

The childhood obesity pathway, first outlined by NICE in 2006, has become the basis of childhood obesity
prevention and management plans in most parts of England and Wales since that time, as developed by
(initially) primary care trusts (PCTs) and their successor organisations, Clinical Commissioning Groups.

The 2006 NICE pathway'' commenced with assessment and guidance by front-line staff in primary care.
The 2009/10 NHS Operating Framework'* directed that, from summer 2009, the NCMP feedback and
parental responses to feedback (in terms of behaviour change and seeking help) would form the first step
in identification, assessment and management for many obese children. However, the impact of NCMP
feedback on parental behaviour and help-seeking, and the resultant burden on primary and secondary
care, is unknown.
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Optimal therapy was outlined by NICE as multicomponent lifestyle modification programmes, and anti-obesity
drug (AOD) therapy and bariatric surgery were identified as appropriate for older adolescents with severe
obesity and comorbidities.

Contemporary epidemiological data at the time suggested that 10-15% of children and adolescents were
obese by the definition used by NICE [body mass index (BMI) > 98th centile] and were therefore eligible
for lifestyle modification treatment. It was estimated that of these, approximately one-third (i.e. 3-5%)
would fail lifestyle modification and meet the NICE criteria for AOD therapy, with a further 0.5-1.0% of
adolescents meeting the NICE criteria for bariatric surgery. It was noted that paediatric services in the UK
were, at the time, poorly developed and unprepared to provide services to this number of children.

The development of the research questions in Paediatric Research in Obesity Multi-modal Intervention and
Service Evaluation (PROMISE) was explicitly stimulated by gaps in the evidence for the NICE childhood obesity
pathway. Areas were identified for which additional evidence was needed or for which the application of
existing knowledge could support public health or NHS staff to provide the best care to overweight children.
A programme of five linked substudies was created, which integrated public health and clinical perspectives,
focusing on apparent gaps in evidence. These were as follows:

1. Study A investigated the impact of the NCMP on families and on health service use in obese children.
The NCMP was very new at that time (the first wave of data collection occurred in 2006/7) and few
data were available on its effect on families and behavioural change.

2. Study B developed a brief evidence-based electronic tool to improve management of obesity by front-line
staff [e.g. general practitioners (GPs)]. At the time of programme development, GPs were not very involved
in childhood obesity management and there were major concerns that identification of overweight and
obese children through the new NCMP would impose a large new burden for primary care.

3. Study C tested a novel community-delivered lifestyle modification programme for obese adolescents.
At the time of programme development, there were very few weight management programmes
specifically aimed at adolescents, who have different developmental needs to children and to adults.

4. Study D investigated AOD use, safety and potential clinical effectiveness in children and adolescents in
the NHS. The 2006 NICE guidance'" endorsed the use of AODs in those aged > 12 years with significant
obesity comorbidities. Data on safety and effectiveness in adolescents are very limited. There are no
published data on acceptability and clincal effectiveness in NHS practice.

5. Study E investigated the safety and outcomes of bariatric surgery in adolescents in the NHS. The 2006
NICE guidelines' endorsed bariatric surgery in adolescents within specialist centres, yet there were no
available outcome data on adolescent bariatric surgery within the NHS.

A final implementation work package within the programme ensured the dissemination of findings to key
audiences to maximise potential patient benefit within 3-5 years of the end of the programme.

Application for funding for PROMISE was made to NIHR in late 2008, with outline agreement for funding
obtained in July 2009. The programme began in January 2010. The initial end of the programme of
30 March 2015 was extended to 15 December 2015.

This report first describes each of the five studies and substudies in detail (see Chapters 2-6), including a
brief background, methods, results and discussion section for each substudy. Chapter 7 describes the
impact and dissemination, as well as the patient and public involvement (PPI) work undertaken for the
whole programme. The implications of the programme for public health and policy, clinical practice and
research, as well as the limitations and overall conclusions, are discussed in Chapter 8. Chapter 9 outlines
future research recommendations.
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Chapter 2 Study A: scoping the impact of the
National Child Measurement Programme on the
Childhood Obesity Pathway

arts of this chapter were reproduced from (1) Falconer et al.’s © Falconer et al.; licensee BioMed Central

Ltd, 2014. This article is published under license to BioMed Central Ltd. This is an Open Access article
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly credited; and (2) Syrad et al.'® © 2014 The Authors. Journal of Human Nutrition and
Dietetics published by John Wiley & Sons Ltd on behalf of British Dietetic Association. This is an open access
article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License (https:/
creativecommons.org/licenses/by-nc-nd/3.0/), which permits use and distribution in any medium, provided
the original work is properly cited, the use is noncommercial and no modifications or adaptations are made.

Abstract

The provision of feedback letters to parents about their child’s weight status following measurement for
the NCMP has been recommended by the Department of Health and Social Care (DHSC) since 2008, with
the aim of engaging the families of overweight children and supporting them to make healthy behaviour
changes. This study aimed to assess the impact of NCMP feedback on parental recognition of childhood
overweight, perceptions of the health risks associated with their child’s overweight status, and lifestyle
behaviours and health service use. A longitudinal study was conducted of 1844 parents of children

aged 4-5 and 10-11 years who received weight feedback as part of the 2010-11 NCMP in five PCTs in
England. Self-completed questionnaires were administered before and after feedback. Positive effects of
feedback on parental recognition of childhood overweight and its associated health risks were observed,
but there were minimal effects on lifestyle behaviours (e.g. diet, physical activity, sedentary behaviour).
More than one-third of parents of overweight or obese children sought further information regarding their
child’s weight. There were no observable effects of feedback on child self-esteem or teasing. In qualitative
interviews with a subsample of parents with overweight or obese children, perceptions of child health in
terms of emotional well-being and physical health, irrespective of weight, were identified as a major barrier
to behaviour change. There was evidence to suggest that ‘proactive’ feedback in the form of telephone
calls or face-to-face meetings could have greater impact on changing parental perceptions than the letter
alone, but there was no effect on behaviours, and parents preferred written feedback.

Key findings
At baseline (i.e. before NCMP feedback):

® Three-quarters of parents of overweight and obese children do not recognise their child to be
overweight. Before they received NCMP feedback, only 14% of parents with overweight children and
35% of parents with obese children perceived their child to be overweight. Parents were likely to
classify their children as overweight only if their BMI was > 99.7th centile (much higher than the
standard 95th centile used by the NCMP).

® Many parents do not consider their child’s overweight status to be a health risk: 41% of parents who
acknowledged their child to be overweight did not perceive this to be a health risk. Interviews with
parents suggested that parental definitions of health frequently did not include weight; some parents
did not consider the NCMP result to be credible because it did not take into account their child’s
background or lifestyle.
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Cultural factors, as well as deprivation, may explain high levels of obesity among black and South Asian
children in England. After accounting for deprivation and other sociodemographic characteristics, black
and South Asian children were three times more likely to have an obesogenic lifestyle than white children.
Qualitative work indicated that being overweight was not viewed negatively by some non-white parents.

After NCMP feedback:

The majority (87 %) of parents found NCMP feedback to be helpful. More than one-fifth of parents of
overweight children reported feeling upset, but only 1.8% of parents stated that they would withdraw
their child from the NCMP in the future.

One-quarter of parents of overweight children and half of parents of obese children sought further
information regarding their child’s weight: the most frequently reported sources of information were
friends and family (reported by 14.4% of parents), the internet (9.9%), the GP (8.9%) and the school
nurse (8.4%).

NCMP feedback has positive effects on parental knowledge, perceptions and intentions. After receiving
NCMP feedback, parents’ general knowledge about the health risks associated with child overweight
improved, particularly among non-white parents. The proportion of parents who recognised their child
to be overweight nearly doubled after feedback, but remained low, at 38%. Nearly three-quarters of
parents reported an intention to change lifestyle behaviours following NCMP feedback.

However, NCMP feedback has little impact on actual lifestyle behaviours. After feedback, there were no
changes in reported dietary behaviours or screen time. There was a slight increase in the proportion of
obese children meeting recommended levels for physical activity.

‘Proactive’ feedback may be more effective than letters alone. In areas where ‘proactive’ NCMP
feedback (telephone call or face-to-face meeting) was given to parents of obese children in addition

to the letter, there was a greater improvement in parental recognition of child overweight and health
risks. However, telephonic feedback required additional resources (£9.50 vs. £1.24 per child) and most
parents reported a preference for feedback by letter.

The 'Healthy Lives, Healthy People''” cross-government strategy on obesity places strong emphasis on
reducing the prevalence of childhood overweight and obesity in the UK, and highlights the instrumental
role of primary and secondary prevention efforts in achieving this goal. In line with the strategy, the NCMP
was established in 2006 by the DHSC to measure the height and weight of children in Reception (aged

4-5 years) and Year 6 (aged 10-11 years) at state-maintained schools in England. The aims of the NCMP
are to gather data for population-level surveillance of childhood obesity levels and trends, and to inform
local planning of services for children and families. Until March 2013, responsibility for delivery of the NCMP
lay with PCTs, with guidance on implementation provided by the DHSC. From 1 April 2013, local authorities
(LAs) became responsible for the collection of NCMP data, with guidance from Public Health England (PHE).

Since 2008, the DHSC and PHE have recommended the provision of NCMP results (weight feedback) to
parents, with the aim of engaging families of overweight and obese children and supporting them to
make healthy behaviour changes. Template letters for weight feedback have been developed by the DHSC
and PHE, which contain the child’s weight, height and BMI centile category (i.e. underweight, healthy
weight, overweight, very overweight). Some LAs (and previously PCTs) produce their own letters, and
others additionally offer ‘proactive feedback’ in the form of telephone calls or face-to-face consultations
for families of children with a BMI outside the healthy weight range.

More than half of parents of overweight and obese children underestimate their child’s weight status, 819
and many parents who consider their child to be overweight are unconcerned about the health implications
of excess weight.202" Given that risk perception is associated with readiness to change health behaviours,
widespread parental underestimation of childhood weight and health risk could compromise the success of
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childhood obesity interventions.2223 The provision of accurate information to parents in the form of weight
feedback through the NCMP has been proposed as a way to increase parental recognition of childhood
overweight and obesity, and to encourage families to make positive lifestyle changes.z However, to date
there has been limited evidence that routine weight feedback of this nature leads to changes in parental
perceptions or lifestyle behaviours. An early evaluation of NCMP feedback showed that one-third of parents
planned to make lifestyle changes as a result of the written feedback,? but this cross-sectional study did not
assess effects on actual behaviour change and did not evaluate proactive forms of feedback. Small-scale
studies have indicated that written feedback can improve parental awareness of their child’s overweight
status,?¢ but benefits in terms of direct health outcomes have not been robustly demonstrated. A systematic
review?? of the evidence concluded that there was a lack of data on the effectiveness of BMI screening for
childhood overweight and obesity. In addition, the potential for harmful effects has not been fully explored,;
for example, there is a risk that weight feedback could lead to excessive weight concern or distress among
families and precipitate unhealthy behaviours such as dietary restriction. Despite the lack of longitudinal
evidence on the effects of population-based weight screening and feedback on parental perceptions and
behaviours, over 1 million children are measured as part of the NCMP each year and their parents are
provided with weight feedback. This study aimed to address this evidence gap and provide data that could
inform future development of NCMP feedback and its delivery.

Objectives
The aim of this study was to scope the impact of the NCMP on families and on health service use in
overweight and obese children, with four specific objectives:

1. to estimate the effects of NCMP feedback on parental recognition of childhood overweight, parental
perceptions of the health risks associated with their child’s weight status, and weight-related lifestyle
behaviours and health service use

2. to compare the effects of different forms of weight feedback (letter vs. proactive feedback)

3. to identify barriers to behaviour change and health service use, particularly among deprived and ethnic
minority groups

4. to produce preliminary data on NHS costs associated with NCMP feedback.

Methods

A longitudinal study was conducted of parents of children taking part in the NCMP in five PCTs in England
[Redbridge, Islington, West Essex, Bath and North East Somerset (BANES) and Sandwell], using a series of
self-administered questionnaire surveys to follow up parents over 1 year (objectives 1 and 2). Qualitative
interviews were also conducted with a subset of parents to explore barriers to health behaviour change
(objective 3). Preliminary data on the costs of different types of NCMP feedback were generated as part

of an economic evaluation (objective 4).

National Childhood Measurement Programme measurement and feedback

During the study, PCTs carried out their usual NCMP measurement and feedback procedures: PCTs sent
letters to parents outlining the aims of the NCMP and measurement process, and provided an opportunity
for parents to withdraw their child from the measurement. Eligible children had their height and weight
measured at school by trained staff. Within 6 weeks of the measurement, written feedback was mailed to
parents with information about their child’s BMI category, defined using centiles of the UK 1990 growth
curves?8 and cut-off points at the 2nd, 91st and 98th BMI centiles to define underweight, healthy weight,
overweight and obese (described to parents as ‘very overweight’), respectively. Parents of underweight,
overweight and obese children were provided with information about the health risks associated with
their child’s weight status (see Appendix 1). Feedback also included information about healthy lifestyles
from the DHSC’s Change4Life campaign,?® and information about local health and leisure services.

A telephone number for the NCMP team was provided for parents who required further information

and support. Redbridge, BANES and Sandwell PCTs supplemented the written feedback with proactive
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feedback in the form of telephone calls to parents of children identified as obese, during which parents
were informed by a member of the measurement team (usually a school nurse) about their child’s result, and
were able to get advice and support as required. Parents in Redbridge PCT were also offered a face-to-face
appointment with a school nurse in a local clinic, during which families were provided with advice to support
lifestyle change.

Parents of all children participating in the NCMP in the five selected PCTs in 2010-11 (n = 18,000) were
invited to participate in the study. Questionnaires were administered at baseline (approximately 6 weeks
before parents received weight feedback), and at 1, 6 and 12 months after weight feedback (Figure 7).
Baseline questionnaires were distributed through schools on the day of the NCMP measurements,

between February and July 2011, and responses were returned to the study team in prepaid envelopes.

The questionnaire assessed parental knowledge and perceptions of their child’s weight and health, and
lifestyle behaviours (see Report Supplementary Material 7). The questionnaire was made available online
also, and reminder postcards and e-mails were sent to parents via schools. To encourage participation,

all respondents were entered into a free prize draw to win a Nintendo Wii (Nintendo Co. Ltd, Kyoto, Japan).

Follow-up questionnaires at 1, 3 and 12 months were mailed directly to parents who had completed a
baseline questionnaire. In addition to the questions in the baseline questionnaire, follow-up questionnaires
included questions to assess parents’ feelings and behaviours in response to NCMP feedback (see Report
Supplementary Material 2). Up to two reminder contacts in the form of e-mails, text messages and
telephone calls were made to non-responders. Questionnaire responses were linked to children’s NCMP
data, including anthropometric measures, ethnicity and deprivation data [Index of Multiple Deprivation
(IMD) score, a measure of local area deprivation based on a respondent’s postcode3°] using a Microsoft
Access® (Microsoft Corporation, Redmond, WA, USA) macro to match children based on their name and
date of birth. Children who could not be matched automatically were identified using manual searches.
The matching was carried out within the PCT and an anonymised linked data set was provided to the study
team. All survey data were checked and entered electronically into a Stata®, release 12 (StataCorp LP,
College Station, TX, USA) database.

Baseline 1-month 6-month 12-month
questionnaire questionnaire questionnaire questionnaire
( , 18.9%) ( , 42.8%) ( , 38.2%) ( , 24.0%)

Qualitative
NCMP interviews
feedback ( )
dl el Ll
Ladl il Ll
6 weeks 1 month
D e >
6 months
NCMP p %
measurement 12 months

Timeline for data collection in NCMP evaluation study, showing sample sizes and response rates. Figures in
brackets show response rates as percentage of target population. Modified from Falconer et al.’> © Falconer et al.;
licensee BioMed Central Ltd, 2014. This article is published under license to BioMed Central Ltd. This is an Open
Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly credited.

NIHR Journals Library



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

Main outcome measures
The following outcomes were assessed at baseline and at 1, 6 and 12 months’ follow-up:

1. Parents’ general knowledge of childhood obesity as a health problem, assessed using the question ‘Do
you think that being overweight increases a child’s future risk of any of the following: diabetes mellitus
(DM), cancers, heart disease, high blood pressure, and arthritis?’. Parents who correctly identified four
or more conditions were considered to have good knowledge.

2. The child’s diet, based on parent-reported frequency of consumption of fruits, vegetables, sugary drinks,
sweet and savoury snacks (categories ranged from less than once a week to at least three times a day).3!
Each food category was assigned a score from 1 to 7, with a higher score indicating more frequent
consumption of fruits and vegetables, and lower consumption of sugary drinks and snacks. A healthy
eating score was derived as a mean of these subscores, with a score of > 5 indicating a healthy diet.

3. The child’s daily physical activity, assessed with the question ‘On average, how many minutes of
physical activity (described as any activity that increases heart rate and makes the child get out of
breath) does your child do?’. Children who met the national physical activity recommendation of at
least 1 hour per day were categorised as engaging in adequate physical activity.

4. The child’s daily screen time (the number of hours spent watching television or playing video games).
Responses were categorised by whether or not children met screen time recommendations of <2 hours
per day.3?

The following outcomes were assessed in the parents of overweight and obese children only:

1. Parental recognition of their child’s overweight status (child described as ‘overweight’ or ‘very
overweight’) in response to the question ‘How would you describe your child’s weight at the moment?’.

2. Parental perception of the health risks associated with their child’'s overweight status (parent answered
‘yes' to the question ‘Do you think your child’s current weight is a health risk?”).

3. Weight-related teasing, assessed using the Teasing/Marginalisation subscale from Sizing Them Up,
a validated parent-proxy measure of obesity-specific health-related quality-of-life (HRQol) scale.33
A score of > 50 represented frequent weight-related teasing.

4. The child’s self-esteem, assessed using the Emotional Functioning subscale of the Sizing Them Up scale.
A score of > 50 indicated frequent episodes of low self-esteem.

At follow-up, all parents were asked whether or not they had sought further information regarding their
child’s weight, from sources including the school nurse, GP, pharmacist, or friends and family. Parents
were also asked about the emotions that they experienced in response to the feedback (e.g. surprised,
guilty, proud, pleased, upset, angry, ashamed, judged or indifferent).

Qualitative interviews

Qualitative interviews were conducted with a subsample of parents of overweight or obese children, who
were purposively selected on the basis of their responses to the questionnaire surveys at follow-up; the
sample was selected so that equal proportions did and did not perceive their child’s weight to pose a

risk to their health. The sample was also selected to ensure that a range of socioeconomic and ethnic
backgrounds were represented (around half of the sample were from deprived and ethnic minority
households), and equal proportions of parents with children in Reception year and Year 6 were selected.
Semistructured interviews were conducted by a researcher with considerable experience in conducting
qualitative interviews with parents of school-aged children. Interviews were conducted either at the
participant’s home or by telephone, at the parent’s request. The majority (81%) of interviews took place at
the participant’s home. The interview schedule was developed to explore the barriers to behaviour change
following receipt of the NCMP feedback, and consisted of open-ended questions with prompts as required
(see Appendix 2). Each interview lasted ~ 30 minutes on average. Interviews were audio-recorded using a
digital voice-recorder and transcribed verbatim. A thematic analysis was carried out using the software
package NVivo Version 9 (QSR International, Warrington, UK) to identify emergent themes: transcripts
were read
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and reread, and initial codes were drawn from the data. With input from three experienced researchers,
these initial codes were collated into themes and a coding frame was developed for data analysis.

The costs of delivering NCMP feedback were estimated using data on staff time and resource requirements
associated with the feedback provided by PCTs. Staff costs were estimated using the NHS Agenda for
Change 2012 pay rates.?* Total costs for each PCT were divided by the number of children measured for
the NCMP in the PCT, to derive a cost per child, and costs associated with different forms of feedback
(written and proactive) were compared. The mean cost per child of providing routine written feedback
across all PCTs was calculated to provide an England-wide estimate.

The characteristics of survey respondents were described using summary statistics (means and proportions),
and compared with anonymised data on weight status, ethnicity, age and IMD score for all children
participating in the NCMP in the five PCTs.

Parental perceptions were explored in analyses comparing parent-perceived and objectively derived assessments
of child weight status in the study sample at baseline. A multinomial model of parental-perceived weight

status was used, with three categories of perceived weight status: (1) underweight, (2) healthy weight and

(3) overweight (including obese). A child’s BMI (calculated from measured weight and height), expressed as

a z-score from the UK 1990 reference population,3 was the only independent variable included in the model.
Using this model, cut-off scores were obtained that represented the points at which a child’s BMI z-score was
equally likely to be classified by parents into two adjoining weight status categories, identifying BMI z-scores
(expressed as centiles) at which parents were equally as likely to describe their child as underweight as healthy
weight, or healthy weight as overweight. Analyses stratified by school year and sex produced little variability in
the estimates across models, indicating that an unadjusted model was appropriate. To explore whether or not
ethnic group, IMD quintile, child’s sex or school year might predict parental misclassification of child weight
status (two outcomes: underestimation or overestimation), logistic regression was used. Standard population-
level weight status cut-off points (underweight < 2nd, overweight > 85th, very overweight > 95th centile),
rather than clinical cut-off points, were used for comparison with parent-reported categories, as parents are
more likely to have been exposed to these population cut-off points before receiving NCMP feedback. Standard
errors were adjusted for school-level clustering.

The main analyses (objective 1) were restricted to respondents with longitudinal data (data at baseline and
at least one follow-up at 1 or 6 months). If parents had completed a questionnaire at the 1- and 6-month
follow-ups, precedence was given to data at 1 month to reflect the immediate impact of feedback.

A sensitivity analysis to assess the effect of including responses at 6 months (n = 452; 24.5%) showed no
difference compared with restricting to responses at 1 month only; therefore, results for the combined
data are presented. The proportions of parents reporting each outcome at baseline and follow-up were
calculated. The difference between pre- and post-feedback proportions was assessed using McNemar’s
test, and results are presented as the change in proportion between baseline and follow-up (a positive
value indicates an increase from baseline to follow-up, and a negative value indicates a decrease).

Analyses of the differences were stratified by the following sociodemographic characteristics to assess
potential effect modification: PCT, child’s sex, school year, ethnicity (categorised as white or non-white
owing to small numbers from individual ethnic minority groups), deprivation (quintiles of IMD score) and
child’s weight category (three categories: healthy weight and underweight combined, overweight or obese).
Among parents of obese children, analyses were also stratified by type of feedback: letter only or letter

plus proactive feedback (objective 2). Differences in the outcomes by sociodemographic characteristics and
type of feedback were assessed using chi-squared tests. The potential effect of seasonality on outcomes,
particularly physical activity and sedentary behaviour, was also explored by stratifying and comparing
outcomes by season (March—May, June-August, September—November, December—February). To account
for potential clustering by PCT, random-effects logistic regression models were fitted for each outcome,
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including PCT as a variable in the model. Interaction terms were included to assess potential modification of
the main effect by feedback type, gender, ethnicity and deprivation. All analyses were conducted using the
statistical software Stata, version 12.

Ethics
Ethics approval was obtained from the London School of Hygiene & Tropical Medicine Ethics Committee.

Results

A total of 3397 parents responded to the baseline questionnaire (a response rate of 18.9%). Of these,
1844 parents completed at least one follow-up questionnaire at 1 month (n = 1455; a response rate of
42.8%) or 6 months (n = 1298; a response rate of 38.2%) and formed the sample for the main analyses.
At 12 months, 816 participants (24.0%) returned a questionnaire; this was considered too small a sample
for further analysis here. Among the parents of obese children (n = 105), 61.9% received proactive
feedback in addition to the letter.

Comparison with target population

Compared with the whole population of children participating in the NCMP in the five PCTs, the study
sample had lower proportions of overweight and obese children (15.4% vs. 22.1%; p-value from
chi-squared tests for difference < 0.01), Year 6 children (44.5% vs. 50.9%; p < 0.01), parents from the
most deprived areas (43.7% from the two most deprived quintiles vs. 49.1%; p <0.01) and children from
ethnic minority groups (34.0% vs. 45.5%; p < 0.01) (Table 7). Parents from these groups were also more
likely to drop out of the study, resulting in greater differences at follow-up: at 6 months, 13.4% of
children were overweight or obese, 40.2% were from the most deprived areas and 30.0% were from
ethnic minority groups.

Of the 285 parents of overweight or obese children who had responded to the questionnaire survey,
108 were invited (by letter) to participate in the qualitative interviews. Interviews were carried out with
52 parents (43%). Theoretical saturation of the data was achieved with 40 interviews, with no new
themes emerging in the final 12 interviews. The demographic characteristics of interview participants are
presented in Table 2.

Parental knowledge, perceptions and lifestyle behaviours at baseline

At baseline, 72.3% of parents were able to identify the common health conditions associated with
childhood overweight; this proportion was higher among parents with healthy weight and underweight
children [74.8%, 95% confidence interval (Cl) 72.5% to 77.1%] than among those with overweight
(61.9%, 95% CIl 54.2% to 69.7%) or obese (57.8%, 95% Cl 47.4% to 68.2%) children. Parental
knowledge also varied with ethnicity; just 59% of parents of children from non-white ethnic groups correctly
identified common childhood obesity comorbidities, compared with 79% of parents of white children.

About half of the children were reported to meet dietary (48.7 %) and screen time (53.4%) recommendations,
and about one-third (36.3%) achieved recommended levels of physical activity. Compared with their healthy
weight and underweight peers, levels of physical activity were lower and screen time was higher among
overweight and obese children; the proportion achieving a healthy diet was lower among obese (but not
overweight) children.

Among the parents of overweight and obese children (n = 285), the proportion who considered their child
to be overweight was low: 14% of parents of overweight children and 35% of parents of obese children
described their child as overweight. Similarly, 11.0% of parents of overweight children and 38.6% of
parents of obese children considered their child’s weight status to pose a health risk. A small proportion
of parents of overweight and obese children (8.9%; n = 10) reported frequent weight-related teasing,

and 1.8% (n=2) reported low self-esteem.
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TABLE 1 Baseline characteristics of the sample compared with the total NCMP population

Percentage
Characteristic Study sample (n = 1844) NCMP population (n = 18,000) p-value®
Sex
Male 49.7 48.4 0.29
Female 50.3 51.6
Ethnicity
White 66.0 54.5 <0.01
Asian 55 10.8
Black 15.7 21.2
Mixed/other 12.8 13.5
School year
Reception (4-5 years) 55.5 491 <0.01
Year 6 (10-11 years) 44.5 50.9
Weight status
Underweight 1.9 1.4 <0.01
Healthy weight 82.8 76.5
Overweight 9.7 12.5
Obese 5.7 9.6

Deprivation quintile®

1 191 20.3 <0.01
2 24.6 28.8
3 19.9 21.6
4 16.7 15.7
5 19.7 13.7

a p-value for chi-squared test for differences between groups.

b Quintiles based on IMD score, where 1 is most deprived and 5 is most affluent.

Reproduced from © Falconer et al.;'® licensee BioMed Central Ltd, 2014. This article is published under license to BioMed
Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited.

When parent-perceived weight cut-off points were estimated, the point at which a parent was equally
likely to recognise underweight as healthy weight was when their child had a BMI at the 0.8th centile
(95% Cl1 0.4 to 1.1 centile). A parent was more likely to classify their child as overweight rather than
healthy weight when their child had a BMI of > 99.7th centile (95% CI 99.3 to 99.9 centile). Based on
population-based cut-off points for weight status, 915 (31%) parents underestimated and 25 (< 1%)
overestimated their child’s weight status. Parents were more likely to underestimate their child’s weight
status if they were black [reference group: white, odds ratio (OR) 1.5, 95% CI 1.1 to 2.1], south Asian
(OR 1.6, 95% ClI 1.3 t0 2.0), male (OR 1.3, 95% ClI 1.1 to 1.6) or in the older age group (OR 1.3, 95% Cl
1.1 to 1.5). Parents from less deprived areas were less likely to underestimate their child’s weight status
(OR for each quintile less deprived, OR 0.8, 95% Cl 0.75 to 0.9). Overestimation of weight status was
more likely for Year 6 than Reception children (OR 3.1, 95% Cl 1.2 to 8.5). Ethnic group, deprivation and
a child’s sex did not predict parental overestimation of weight status.
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TABLE 2 Characteristics of 52 parents who participated in qualitative interviews

Characteristic % (n) (N =52)
Parent sex

Male 17.0 (9)

Female 83.0 (43)
Parent ethnicity

White 50.0 (26)

Non-white 50.0 (26)
Socioeconomic deprivation®

Deprived (IMD 1/2) 44.0 (23)

Not deprived (IMD 3/4/5) 56.0 (29)
PCT

Islington 15.4 (8)

Redbridge 34.6 (18)

West Essex 19.2 (10)

BANES 13.5(7)

Sandwell 17.3(9)
Child school year

Reception (4-5 years) 50.0 (26)

Year 6 (10-11 years) 50.0 (26)
Child sex

Male 56.0 (29)

Female 44.0 (23)
Child weight status

Overweight 37.0 (19)

Obese 63.0 (33)
Parent perceives their child’s overweight status to pose a health risk

Yes 43.0 (22)

No 57.0 (30)

a Based on IMD score from postcode.

Reproduced from Syrad et al.'® © 2014 The Authors. Journal of Human Nutrition and Dietetics published by John Wiley &
Sons Ltd on behalf of British Dietetic Association. This is an open access article under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivs License (https:/creativecommons.org/licenses/by-nc-nd/3.0/), which permits use and
distribution in any medium, provided the original work is properly cited, the use is noncommercial and no modifications or
adaptations are made.

Objective 1: the impact of National Child Measurement Programme feedback

Parental knowledge

The proportion of parents with good general knowledge about the health conditions associated with
childhood obesity increased following NCMP feedback (7.7%, 95% Cl 5.1% to 10.3%). Variation in
parental knowledge by child’s weight status and ethnicity remained, with parents of overweight and obese
children and those from non-white ethnic groups having lower levels of knowledge. Detailed data by
weight status can be seen in Table 3.
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TABLE 3 Parental perceptions and obesity-related child behaviours, before and after weight feedback, by child’s weight status

Weight status, % (95% Cl)

Healthy weight and underweight (n = 1574) Obese (n = 105)

Overweight (n = 180)

Difference in
proportion®

Difference in
proportion®

Difference in

Outcome Baseline Follow-up proportion® Baseline Follow-up Baseline Follow-up

Good parental knowledge of the  74.8 (72.5t0 77.1) 81.9(79.9t0 83.4) 7.1 (4.6 t0 9.6) 61.9(54.2t069.7) 70.3(63.1t077.6) 8.4(-0.4t017.2) 57.8(47.4t068.2) 65.6(55.5t075.6) 7.8(-4.51020.1)

health risks of child overweight”

Parental recognition of child NA NA NA 14.0(8.8t019.3) 25.1(1861t031.7) 11.1(4.0t0 18.3) 35.3(259t044.7) 58.8(49.11t068.5) 23.5(12.7to34.3)
overweight
Parental recognition of the NA NA NA 11.1(6.4t0159) 18.1(12.3t024.0) 7.0(1.410 12.6) 38.0(28.3t047.7) 43.0(33.1t052.9) 5.0(-6.9to 16.9)

health risks associated with
child’s overweight

Child achieves a healthy diet® 496 (47.0t052.2) 489 (46.3t051.5) -0.7(-341t02.0) 506 (42.8t0584) 463(385t054.1) -43(-12.7t04.0) 413(31.1t051.6) 41.3(31.1t051.6) 0(-10.6 to 10.6)

Fruit and vegetable 32.5(30.2t0 34.8) 33.0(30.6t0 35.3) 0.5(-2.0t02.8) 27.8(21.2t034.4) 25.0(1861t031.4) -2.8(-104t04.7) 229(1471t031.0) 28.6(19.8t037.4) 5.7 (-3.5t0 14.9)

consumption (> 5 portions/day)

Sugar-sweetened beverage 71.0 (68.7 t0 73.3) 70.0 (67.7t0 72.4) -1.0(-3.5t0 1.5) 77.3(71.0t083.5) 75.6(69.2 t0 82.0) -1.7(-9.9t0 6.5) 63.6 (54.0t073.3) 66.7(57.2t0 76.1) 3.0 (-8.6 to 14.7)

consumption (< 1/day)

Child achieves adequate physical ~ 38.1 (35.6 to 40.5) 39.1 (36.7 to 41.5) 1.0 (-1.6 t0 3.6) 27.9(21.1t034.7) 285(21.7t035.3) 0.6(-6.1t07.3) 252(16.71t033.8) 37.9(283t047.4) 12.6(2.51022.8)

activity (> 1 hour/day)

Child achieves appropriate screen  55.4 (52.9 t0 57.9) 51.5 (48.9 to 54.0) -4.0 (-6.6t0-1.4) 455(38.0t052.9) 39.2(31.9t046.5) —-63(-14.21t017.3) 41.6(31.8t051.4) 31.7(22.5t040.9) -9.9(-20.6 t0 0.8)

time behaviour (< 2 hours/day)

Weight-related teasing’

Low self-esteem*

NA

NA

NA

NA

NA

NA

4.3(-1.7t010.2)
0

10.6 (1.5t0 19.8)
0

6.4 (2.7 t0 15.5)
0

19.0 (0.7 to 37.4)

10.0 (-4.4 t0 24.4)

14.3 (-2.0 to 30.6)

5(-5.51t0 15.5)

-4.8 (-25.6 t0 16.0)

-5.0 (-26.8 t0 16.8)

NA, not applicable.

a Difference between baseline and follow-up (proportion at follow-up minus proportion at baseline) from McNemar's test for differences.

b Knowledge score of >4.

¢ Healthy eating score of > 5. Diet score generated as mean of scores for consumption of fruit and vegetables (higher consumption = higher score) and sugary drinks and sweet and savoury snacks (higher consumption = lower

score), range 1-7.

d Score of >50 on Teasing/Marginalisation subscale of the obesity-specific HRQoL scale.
e Score of >50 on Emotional Function scale of the obesity-specific HRQoL scale.

Note

Weight feedback varies by child’s weight status.
Reproduced from © Falconer et al.;"* licensee BioMed Central Ltd, 2014. This article is published under license to BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly credited.
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Parental perceptions

The proportion of parents of overweight and obese children who recognised their child’s overweight status
increased post feedback (+15.8%, 95% Cl 9.8% to 21.7%), with a greater increase among the parents of
obese children (+23.5%) than among parents of overweight children (+11.1%) (Figure 2). However, 41%
of parents of obese children and 75% of parents of overweight children continued to perceive their child
to have a healthy weight after receiving NCMP feedback.

The increase in the proportion of parents who considered their child’s overweight status to pose a health
risk was modest for both overweight (+7.0%, 95% Cl 1.4% to 12.6%) and obese children (+5.0%,
95% Cl -6.9% to 16.9%) (Figure 3).

Lifestyle behaviours

Neither consumption of fruit and vegetables nor consumption of sugar-sweetened beverages changed
following feedback. Physical activity levels increased among obese children (+12.6%, 95% Cl 2.5% to
22.8%), but not among children in other weight categories. The proportion of children engaging in
recommended levels of screen time was lower after feedback (~4.6%, 95% Cl —7.0% to —2.2%). There
was no strong evidence for an effect of season on lifestyle behaviours. Detailed data by weight status can
be seen in Table 3.

Health service use

One-quarter of parents of overweight children (26.9%) and half of parents of obese children (49.4%)
sought further information or help regarding their child’s weight following receipt of the NCMP written
feedback (compared with 12% of parents of healthy weight children). The most frequently reported
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FIGURE 2 The proportion of parents of overweight and obese (very overweight) children who considered their

child to be overweight, before and after receiving NCMP feedback.

70

b4 - -
c Time point
= 401 mBaseline
E Follow-up

Overweight Very overweight
Child's BMI category

FIGURE 3 The proportion of parents of overweight and obese (very overweight) children who considered their
child’s weight to pose a health risk, before and after receiving NCMP feedback.
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sources of information were friends and family (reported by 14.4% of parents), the internet (9.9%),
GPs (8.9%) and school nurses (8.4%). Attendance at a GP practice owing to concerns about their child’s
weight was reported by 6% of parents of overweight children and 15% of parents of obese children.

Teasing and self-esteem

Frequent weight-related teasing was reported by 10% of parents of overweight and obese children at
baseline, compared with 2% of parents of healthy weight children. Low child self-esteem was reported by
4% of parents of overweight and obese children and 1% of parents of healthy weight children. Both
weight-related teasing and low self-esteem were more prevalent among obese children than among
overweight children at both time points, but there was no apparent effect of NCMP feedback on either.
The proportion of parents reporting weight-related teasing or low self-esteem did not change substantially
after feedback.

Parents’ reactions to National Child Measurement Programme feedback

Parents reported experiencing a wide range of emotions in response to receiving NCMP feedback, which
varied considerably by the child’s weight category. The most common reaction among parents of healthy
weight children was ‘pleased’ (reported by 65.0% of parents) and 21.0% felt proud of their child’s result.
Among the parents of overweight and obese children, the most commonly reported emotions were
surprise (reported by 35.0%), upset (24.1%), guilt (15.4%) and shock or anger (14.8%).

Despite some negative emotional reactions to the feedback among the parents of overweight or obese
children, the majority of parents across all child weight categories (87.2%) reported that they found the
NCMP feedback to be either ‘somewhat helpful’ or ‘very helpful’. Parents of overweight children were
most likely to find the feedback ‘not at all helpful” (Figure 4). The majority of parents (70.0%) reported
that they would encourage future participation in the NCMP for their child or child’s siblings. Only 1.8%
said that they would withdraw their child from the programme in the future.

Talking with children about National Child Measurement Programme feedback

Half of all parents (52%) had discussed their child’s weight status with their child. Parents of obese
children were over two times more likely to have discussed the result with their child than parents of
healthy weight children (adjusted OR 2.6, 95% CI 1.5 to 4.5). In all weight categories, the parents of
children in Year 6 were more likely than parents of Reception-aged children to have discussed the result
with their child (adjusted OR 4.4, 95% Cl 3.4 t0 5.8).
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FIGURE 4 The proportions of parents who found the NCMP feedback to be helpful, by child’s weight category.
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Among those parents who did discuss the result with their child, parents of underweight and healthy weight
children mainly discussed the actual result, whereas parents of overweight and obese children mainly
discussed making lifestyle changes or seeking help. Parents of overweight and obese children often chose
not to discuss the weight result with their child, and during interviews some parents mentioned that this
was because of a fear of inducing an eating disorder or low self-esteem.

Almost all parents of healthy weight children found talking to their child about the result to be easy
(95.5%). More parents of overweight and obese children found talking to their child to be ‘a little difficult’
(30.4%) but very few reported it to be ‘difficult’ (3.2%). Among overweight and obese children, parents of
boys more commonly reported finding the conversation to be easy.

Effects of sociodemographic characteristics on the impact of National Child
Measurement Programme feedback

There was a larger increase in the proportion of parents who recognised the health risks associated with
their child’s overweight status among those with children from non-white ethnic groups than those with
white children (Table 4). In adjusted analyses, the parents of children from non-white ethnic groups were
eight times more likely to have changed their recognition of the weight-related health risks (OR 8.6, 95% ClI
1.9 to 39.8). The proportion of parents who reported an improvement in their child’s diet was larger among
those with children in Year 6 than those with children in Reception year. There were no statistically
significant effects of other sociodemographic characteristics (sex and deprivation) on any outcomes.

Objective 2: the effects of different forms of weight feedback

Proactive feedback was implemented in Redbridge, BANES and Sandwell PCTs. In Redbridge PCT,
approximately 60% of parents of obese children were successfully contacted by telephone and offered a
face-to-face appointment; 69% of these parents accepted the appointment. Corresponding numbers for
BANES and Sandwell PCTs could not be ascertained. There was some evidence to suggest that proactive
forms of feedback may be more effective than written feedback alone in changing perceptions among

the parents of obese children (Table 5). Parents who lived in PCTs offering proactive feedback demonstrated
greater improvements in parental recognition of their child’s overweight status (32% vs. 10%) and greater
recognition of the associated health risks (13% vs. —-8%) than patients in all PCTs in the study taken as a
whole. There was no effect of type of feedback on lifestyle behaviours or health service use.

Parents expressed a strong preference for written feedback over other forms of feedback, with 84.5% of
all parents preferring feedback by letter, whereas 3.0% preferred feedback by telephone. Among the
parents of obese children, the type of feedback received during the study was not associated with
preferences for future forms of weight feedback.

Objective 3: barriers to behaviour change and health service use

Qualitative interviews with parents of overweight and obese children identified several barriers to
health-related behaviour change: (1) parental perceptions of their child’s health, weight and appearance,
(2) cultural differences, (3) access to and availability of local services, (4) contradictory advice from health
professionals, (5) relevance of lifestyle advice and (6) limits to parental control.

Barrier 1: parental perceptions of their child’s health, weight and appearance

Many parents did not consider the NCMP result and its associated health concerns to reflect their child’s
situation. The predominant theme that arose during analysis was that parents had broad definitions of
health, with a variety of features other than weight being considered to determine whether or not a child
was healthy. Parents placed more importance on their child’s emotional and physical health than on
weight per se:

No he'’s a happy boy, he’s a proper happy little boy. He’s not concerned about anything . .. he doesn’t
get picked on in any way by anybody.
Parent 20024, obese 4- to 5-year-old child
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TABLE 4 Change in parental perceptions and obesity-related child behaviours before and after weight feedback, by sociodemographic characteristics

Parental recognition of overweight associated with child’s overweight Child achieves a healthy diet activity
Difference in proportion, Difference in proportion, Difference in proportion, Difference in proportion,
Characteristic % (95% CI)y® p-value® % (95% CI)* p-value® % (95% CI)? p-value® % (95% CI)? p-value®
Ethnicity
White 12.6 (5.6 to 19.6) 0.24 -3.3(-8.7t02.1) <0.01 -2.9(-10.9t0 5.1) 0.98 7.3(0.3t0 14.4) 0.37
Non-white 19.3(10.1 to 28.6) 17.9 (8.8 t0 27.1) -2.7 (-12.0 t0 6.6) 2.5(-5.7 to 10.6)
Sex
Female 14.8 (6.4 t0 23.3) 0.75 5.8(-2.3to0 14.1) 0.88 -3.9(-12.2t04.4) 0.71 2.2(-3.7t08.1) 0.27
Male 16.7 (9.2 to 24.2) 6.7 (0.4 to 13.0) -1.6 (-10.5t0 7.3) 8.1(-.07t0 16.7)
School year
Reception 16.9 (9.3 to 24.5) 0.69 8.1(1.2t015.1) 0.48 -10.5 (-18.9 to -2.1) 0.01 59 (-1.5t0 13.4) 0.76
(age 4-5 years)
Year 6 14.6 (6.3 t0 22.9) 4.4 (-33to0 12.1) 46(-4.0t0 13.2) 43(-3.2t0 11.8)
(age 10-11 years)
Deprivation quintile
1 13.3 (0.3 t0 26.3) 0.54 3.8(-5.2t012.7) 0.41 6.8 (-4.4 10 18.1) 0.82 6.3 (-3.31t0 15.8) 0.58

v A W N

14.8 (4.3 to 25.4)
26.4(13.0 to 29.8)
13.6 (0.4 to 27.7)
11.1 (5.6 t0 27.8)

Parental recognition of health risks

5.6 (-3.0to 14.1)
13.0 (-0.07 to 26.0)
11.4 (-0.4 to 23.1)
-3.9(-17.7 t0 10.1)

-5.9(-16.1t0 4.3)
-3.8(-17.3t0 9.6)
-4.8 (-22.9to 13.4)
—4.0 (-22.8 t0 14.8)

Child undertakes adequate physical

10.9 (0.03 to 21.7)
-1.8(-11.51t07.9)
6.8 (6.9 to 20.6)

11.1 (8.9 t0 31.1)

a Difference between baseline and follow-up (proportion at follow-up minus proportion at baseline).
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b p-value from chi-squared test for differences.

¢ Quintiles based on IMD, where 1 is most deprived and 5 is most affluent.

Reproduced from © Falconer et al.;'® licensee BioMed Central Ltd, 2014. This article is published under license to BioMed Central Ltd. This is an Open Access article distributed under the
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TABLE 5 Change in parental perceptions and obesity-related child behaviours among parents of obese children
(n=105), by type of feedback received

Difference in proportion, % (95% Cl)®

Outcome Written feedback only Proactive feedback p-value

b
Parental recognition of overweight 10.0 (7.4 to0 27.4) 32.3(20.2 to 44.2) 0.03
Parental recognition of health risks associated with -7.9(-27.2t0 11.4) 12.9 (0.5 to 26.3) 0.07
child’s overweight
Child achieves a healthy diet -8.8 (-24.6 t0 6.9) 52 (-7.31t017.7) 0.17
Child partakes in adequate levels of physical activity 15.0 (2.1 t0 32.1) 11.1(-0.1t0 22.2) 0.69

a Difference between baseline and follow-up (proportion at follow-up minus proportion at baseline).

b p-value for chi-squared test for differences.

Reproduced from © Falconer et al.;'® licensee BioMed Central Ltd, 2014. This article is published under license to BioMed
Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited.

| think if he is happy with the way that he looks and he’s happy with himself, | think then that's
absolutely fine.
Parent 20031, obese 10- to 11-year-old child

Many parents considered a healthy lifestyle to be more important than weight as an indicator of health
and well-being:

I never thought of the weight side particularly, | just looked at what the lifestyle was. He does exercise
and he does eat well.
Parent 20022; obese 4- to 5-year-old child

If she’s not active | would be worried but she’s active, she runs, she do all of them things so I'm not
worried about her health.
Parent 20021, obese 4- to 5-year-old child

For some parents, this discrepancy made the NCMP feedback less credible:

It only measures weight-to-height ratio and doesn’t take into account their lifestyle, their activity and
things like that.
Parent 20010, overweight 10- to 11-year-old child

Another barrier to changing perceptions was that excess weight in their child was viewed by many parents
to be puppy fat, which their child would grow out of as they got older:

I look at him and | see puppy fat, | don’t see overweight fat, | think they're two different things.
Parent 30004, overweight 10- to 11-year-old child

It's not a huge concern at the moment because | think we’ve got to get through puberty and see how
she goes and how she grows.
Parent 30001, obese 4- to 5-year-old child
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Some parents felt that their child was genetically predisposed to be heavy and, therefore, being
overweight was not entirely within their control:

Some of it is down to poor diet from us but a lot of it has got to be to do with genetics.
Parent 20035, obese 4- to 5-year-old child

Many parents viewed their child’s weight status in comparison with that of other children and extreme
examples of overweight, and, therefore, did not consider their child to look overweight:

I don’t think when you look at her you don’t look at her and think she’s overweight. She doesn‘t have
that overweight look feature-wise.
Parent 20001, obese 4- to 5-year-old child

He honestly doesn’t really look overweight to me so you see children in the street and they’re little
round puddings. He’s not one of them.
Parent 20024, obese 4- to 5-year-old child

Barrier 2: cultural differences

Although results from the analysis of interview data were generally universal across parents (regardless of
gender, age or ethnicity), there were some cultural influences that affected parents’ responses to the
NCMP feedback. Some parents of non-white ethnicity described a disparity between the predominant
‘British’ views of overweight and those of their culture, in which overweight was not viewed negatively:

Back in my country, saying a child is overweight means it is a good thing.
Parent 20017, obese 4- to 5-year-old child

Barrier 3: access to and availability of local services

Around half of parents of obese children and three-quarters of parents of overweight children did not
seek further help or information after receiving NCMP feedback. The most commonly reported barrier to
seeking help was a lack of knowledge about where to go for help:

If there was literature sent out to parents with children with weight problems and they listed the
organisations or the services as you say that are available, then that would give parents more ideas of
where to go.

Parent 20006, obese 5- to 6-year-old child

Some parents described limited availability of services when they did follow up health advice:

The health visitor gave me the number of one of the sport centres and they offer 12 weeks’ activity
but I put her name down and they haven’t . .. they said they don’t have enough people to do that
course, so they haven't let me know yet and it’s been 5-6 months now.

Parent 20008, overweight 11- to 12-year-old child

Others expressed concern about the perceived costs associated with services:
At the local sports centre, they have things going on but things are so expensive, to pay for that is a
lot ... I always keep thinking, ‘oh | want him to do another thing’, but we just don’t have the funds

to do that.
Parent 20022, obese 6- to 7-year-old child
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Barrier 4: contradictory advice from health professionals
Although not commonly reported, some parents who sought advice from a health professional were
reassured that their child was not overweight, which undermined the NCMP feedback:

| took both children to the clinic at that time and [the] doctor checked both of them and said,
‘I can’t understand why they send them in the first place because they’re not overweight’. Maybe they
sound overweight according to their age, but according to their structure, their height, they are not
overweight . . . when a specialist like a doctor or someone tells something it takes more effect and she
was a bit relieved that I'm not fat.

Parent 20007, overweight 10- to 11-year-old child

Barrier 5: relevance of lifestyle advice
Some parents dismissed the lifestyle advice provided in the NCMP feedback letter because they felt that
they were already leading healthy lifestyles:

| felt it was talking to the person who feeds their child crisps every day and has fizzy drinks, and is
going to, of course, just be feeding their child to a real budget and that’s really hard. | was thinking
from my point of view this isn‘t very helpful . .. | can’t remember what it said really ‘cause | felt it
wasn't even relevant to me.

Parent 20032, overweight 5- to 6-year-old child

Barrier 6: limits to parental control

Several parents described the difficulties of controlling all aspects of their child’s lifestyle, citing influences
such as the child’s school, other family members and the child’s own preferences as obstacles to modifying
lifestyle behaviours:

I don’t want to sound conceited, but | knew exactly how to eat healthily but we had a child who likes
her sweet stuff and her snacks and her crisps.
Parent 30001, overweight 11- to 12-year-old child

I had always struggled with my partner about feeding our daughter. | felt he made inappropriate
decisions regarding her portion sizes, and the amount of food that he allowed her to eat . . . the issue
that | felt was the real impediment so any change was my partner, and | didn’t feel that | needed any
advice as to how | could overcome . .. change his behaviour. | mean he’s going to behave the way he
behaves and sadly he doesn't really listen to me or anyone else to some extent.

Parent 20011, overweight, 6- to 7-year-old child

Objective 4: NHS costs associated with National Child Measurement

Programme feedback

The cost of providing routine written feedback letters to parents was estimated at £1.24 per child, compared
with £9.50 per child for telephone feedback and £41 per child for face-to-face appointments. The higher
costs were attributable to the additional staff time required to deliver proactive feedback (Table 6). Based on
these estimated costs and the national prevalence of obesity among children taking part in the NCMP, the
mean cost per child of providing written feedback letters to all parents and a telephone call to the parents of
all obese children was £2.03 (on average an additional £0.79 per child compared with written feedback only).

Discussion

We report findings from the first large-scale evaluation of the NCMP feedback and its impact on parental
perceptions of their child’s weight status and health, and lifestyle behaviours and health service use. This
study has shown that parents’ general knowledge about childhood obesity comorbidities increased following
NCMP feedback, as did recognition of childhood overweight among parents of overweight and obese
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TABLE 6 Estimated cost of providing different types of weight feedback to parents, based on resource
requirements and staff time

Letter e Ordering resources (e.g. envelopes,
flyers)

Generating and printing letters
Checking letters against database
Arranging letters and inserts
Stuffing envelopes and inserts
Posting letters

Dealing with queries from parents
Drafting responses to complaints
from parents

® Answering phone calls from parents

Assistant public health strategist 1.24
Public health strategist

Administrative assistant

Consultant in public health

Proactive telephone ® Generating telephone lists ® School nurses 9.50
calls® ® Making telephone calls to parents, ® Public health strategist
~ 25 minutes per call e School nurse team leader
® At least two attempts per parent
Proactive telephone ® Generating telephone lists ® Healthy weight nurse (band 3) 41.00
calls plus face-to-face ® Making telephone calls to parents, ® Healthy weight nurse (band 5)
consultation® (Redbridge ~ 25 minutes per call ® Nurse team leader
PCT) e At least two attempts per parent
® Generating and posting prompt
letters
e Liaising with local clinics to obtain
clinic space

e Liaising with local sports centres to
provide sports taster sessions

e 30-minute face-to-face consultations
with families

a The costs of providing proactive feedback are additional to providing letter feedback and are calculated based on
proactive feedback being delivered to the parents of obese children only.
Source: unpublished data from the PROMISE programme.

children. However, a sizable proportion of parents with obese children and the majority of parents of
overweight children continued to perceive their child to have a healthy weight after receiving information
to the contrary. Analysis of baseline data showed the sizeable discrepancy between parent-perceived and
objectively assessed weight status cut-off points (99.7th centile compared with 91st centile used in NCMP
feedback). The proportion of parents of overweight and obese children who perceived their child’s weight
status to be a health risk increased after feedback, but remained low at follow-up; those parents who did
change their perception of their child’s health may be more likely to engage with child weight issues and be
prompted to make positive changes.243¢ Parents of ethnic minority group children, boys and older children,
and parents from more deprived areas, were more likely to underestimate their child’s weight at baseline.
Research to understand how parental perceptions of their child’s weight status and health are formed in
different groups may identify ways to more effectively communicate information to parents.

The parents of ethnic minority children demonstrated a larger change in recognition of the health risks
than parents of white children. A similar effect has been observed in other studies, with ethnic minority
groups reporting greater changes to lifestyle and plans for help-seeking following weight feedback.3738
Although this variation by ethnic group requires further investigation, these findings are encouraging,
as many ethnic minority groups are at increased risk of obesity and its comorbidities,?® and typically
have lower rates of participation in obesity prevention initiatives than white populations.“4! Qualitative
interviews with parents also highlighted cultural influences on parental perceptions of child overweight,
suggesting that there may be value in developing culturally specific feedback.
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In this study, there was no observed effect of weight feedback on dietary behaviours, and a positive effect
on physical activity was observed only among obese children. A previous evaluation of NCMP feedback
showed that many parents plan to make changes to behaviour following feedback,? but our study indicates
that actual behaviour changes may be small and limited to certain groups. Given the low-intensity nature

of routine weight feedback as an intervention, it may be expected that changes in behaviour would not be
large.®2 In the case of screen time behaviour, fewer children met the screen time recommendations after
feedback than before. A possible explanation for this unexpected finding is that the information provided
with weight feedback does not make explicit recommendations about screen time; inclusion of screen time
recommendations could be included in weight feedback in the future.

More than one-third of parents of overweight and obese children reported seeking further information
regarding their child’s weight in response to the feedback. Informal sources of help (i.e. friends and family,
the internet) were most commonly consulted; parents may feel more comfortable approaching these
sources than more official sources of information, and interviews indicated that limited availability of
services presented a barrier to seeking help. An implication of this finding is that the quality of information
that parents receive may be difficult to monitor, and parents may be more likely to receive misinformation
or advice; further work to explore the types of health information that parents access from informal
sources may inform the development of resources for parents. Fifteen per cent of parents of obese children
reported seeking help from a GP; in interviews, some parents described receiving advice from health
professionals that contradicted the NCMP feedback. This finding highlights the importance of adequate
training for primary care professionals to deal with childhood overweight and obesity. The capacity of local
services to cope with increased help-seeking as a result of NCMP feedback also needs to be assessed,

and taken into consideration when implementing the programme.

More than half of parents reported discussing the feedback with their child; however, we found no adverse
effects on self-esteem and weight-related teasing in overweight and obese children.*3 The majority of parents
found weight feedback to be helpful and reported that they would encourage future participation in the
NCMP for their child. A small number of parents reported feeling upset or angry in response to the feedback.
Consideration of the sensitive nature of weight issues should be a priority when devising feedback.*

When written letters were supplemented by proactive weight feedback (i.e. telephone calls or face to face),
there were greater improvements in parental recognition of their child’s overweight status and recognition
of the associated health risks, but no effect on lifestyle behaviours or health service use. The success of
proactive feedback may have been limited by relatively low contact rates; for example, in Redbridge PCT,
just 60% of parents of obese children were contacted successfully by telephone, although the results
reflect the logistical difficulties associated with this type of feedback. In general, more intensive behaviour
change interventions have greater success and this may be applicable in the context of weight feedback
provision.424> However, the potential benefits of proactive feedback must be balanced against the higher
costs, parents’ preference for written feedback over proactive modes of delivery and difficulties in
contacting parents by telephone.

A major barrier to behaviour change among parents of overweight and obese children was that parents
perceived their child’s health in terms of a variety of features other than weight, particularly emotional
well-being and physical health. This was reflected in the low levels of parental recognition of overweight
and the associated health risks in their children. Other barriers that were identified included limited
availability and perceived high cost of local services, contradictory advice from health professionals and
limits to parental influence over their children’s lifestyles. These barriers should be taken into consideration
when developing weight feedback; an emphasis on healthy lifestyles and ways to encourage positive
behaviours in all children, regardless of their weight status, may be a priority for future interventions,
particularly in the context of low levels of recognition of the NCMP result among parents of overweight
and obese children.
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Strengths and limitations

This study was conducted in a large, population-based and sociodemographically diverse sample, which
enabled examination of the effects of weight feedback in different weight and sociodemographic groups.
To account for the lack of a comparison group, a short time interval was selected between baseline and
follow-up questionnaires (~ 3 months) to minimise potential changes in outcomes that may have occurred
independently of the intervention.

The main limitation of this study was the low response rate and high attrition, which raise the possibility
of a biased sample. It is plausible that parents who are more engaged with issues relating to their child’s
health would be more likely to participate in the study and respond to feedback than parents who are not
engaged with these issues, which would lead to an overestimation of the effect of weight feedback.
Comparison of the study sample with all children taking part in the NCMP in the five PCTs revealed a slight
under-representation of children from ethnic minorities, children from Year 6, children from deprived areas
and overweight/obese children in our sample, which may limit the generalisability of the study findings to
the UK NCMP population. However, the lifestyle behaviours of the study sample were similar to those
previously observed in national surveys of primary school-aged children.4¢-48 To keep the questionnaires
concise, brief measures of behaviour and potential harms were used, not all of which are validated. Lifestyle
behaviours are difficult to measure accurately,*® and self-reported measures of behaviours may be subject
to misreporting. The reported lack of a change in lifestyle behaviours in this study argues against this being
an issue;>° however, this does not discount the possibility of systematic social desirability bias, for example
parents over-reporting fruit and vegetable consumption at both time points. The dietary measures used
have been previously assessed using test—retest methods and found to be reasonably reliable.3! In addition,
parental perceptions of overweight and health risk were evaluated using questions that have been used

in previous evaluations of weight feedback.43 Questionnaires were not translated into other languages,

as it was not standard practice to translate the feedback letters in any of the PCTs involved in the study.
Consequently, the study does not reflect the impact of NCMP feedback on non-English-speaking households.

We did not collect data on parental weight as this would have only been by self-report, which is highly
prone to bias. We did not collect data on disordered eating among children because of contraints of
guestionnaire length; however, this would have added to our understanding of the impact of NCMP
feedback.

Conclusions

The NCMP feedback had a positive impact on parents’ general knowledge about childhood obesity, and
parental recognition of overweight and the associated health risks in their own children. However, there were
no improvements in children’s lifestyle behaviours following provision of feedback, suggesting that the impact
on prevalence of childhood overweight and obesity is likely to be minimal. A number of barriers to behaviour
change were identified in interviews with parents. A notable barrier was parents’ perceptions of health,
which often did not take account of weight. However, the majority of parents found the feedback to be
helpful and were happy to take part in the NCMP in the future. Proactive feedback appeared to offer some
additional benefit in terms of changing parental perceptions, but was logistically complex to implement, and
written feedback was preferred by parents. The mixed results of this study suggest that the NCMP may have
a role in changing parental perceptions and health knowledge in the general population, but other initiatives
may be required to precipitate lifestyle behaviour changes that will reduce childhood obesity prevalence.

This includes provision and evaluation of online resources to support weight change for children and families.
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Chapter 3 Study B: developing a new electronic
tool to improve childhood obesity management in
primary care

his chapter has been reproduced from Park et al.5" Published by the BMJ Publishing Group Limited. This is
an Open Access article distributed in accordance with the terms of the Creative Commons Attribution
(CC BY 4.0) 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/4.0/.

Abstract

Effective screening and management of childhood obesity in primary care is limited by time constraints

and a lack of specialist training. The use of appropriate evidence-based technologies could improve treatment
of overweight children in this setting. We developed a simple online tool, Computer-Assisted Treatment

of CHildren (CATCH), to aid primary care practitioners in assessing and treating childhood obesity, and
evaluated the feasibility and acceptability of implementing this tool in general practice. The tool incorporates
risk estimation models, developed from analysis of large population-based data sets to identify children at risk
of obesity-related comorbidities who may need referral to secondary care, and provides families with tailored,
evidence-based lifestyle advice. An uncontrolled pilot study with integral process evaluation was conducted at
three general practices in north-west London to evaluate the feasibility of using CATCH in primary care, and
to assess the acceptability of tool-assisted consultations to families and practitioners. Families with concerns
about excess weight in a child aged 5-18 years (n = 14 children) had a consultation with a GP or practice
nurse using CATCH. Families and practitioners completed questionnaires to assess the acceptability and
usefulness of the consultation, and participated in semistructured interviews that explored user experiences.
Most families and practitioners were satisfied with the tool-assisted consultations, and reported that the tool
was easy to use, the personalised lifestyle advice was useful and the use of visual aids was beneficial. Families
and practitioners identified a need for practical, structured support for weight management following the
consultation. However, CATCH was trialled in only three practices in one city and warrants investigation in
different settings.

Key findings

® Risk estimation models for cardiovascular and emotional/behavioural obesity-related comorbidities
perform moderately well to stratify risk in overweight and obese CYP in primary care, although further
work is needed to improve models.

® A consultation using an online tool is acceptable to families presenting at a GP clinic with concerns
about excess weight in a child: the majority of families (n = 12; 86%) were satisfied with the
CATCH-assisted consultations, and all respondents found the personalised lifestyle advice useful or
somewhat useful.

® Ininterviews, parents described the consultation as informative, and several referred to the consultation
as a ‘'wake-up call’ that alerted them to the severity of their child’s weight problem.

® Parents felt that the use of visual aids, such as the BMI chart, to show the child’s weight status and
printed lifestyle advice reinforced the practitioner’s message. Similarly, practitioners felt that the tool
could enhance the impact of their advice. It was suggested that the tool could be used as positive
reinforcement for patients with BMIs in the healthy range and who had a healthy lifestyle.
Practitioners were satisfied with the tool-assisted consultation and reported that the tool was easy to use.
All practitioners were in agreement that the tool (or a version of it) would be something that they
would continue to use in the future and would like to see integrated into their clinical software system.
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® Families and practitioners identified a need for practical, structured support for weight management
following the consultation: several parents suggested that follow-up appointments for monitoring and
guidance on weight management would be beneficial.

Background

Children who are overweight or obese are at an increased risk of developing cardiovascular abnormalities
and other comorbidities.>? For most children with such weight-related conditions, initial assessment of their
health and access to treatment will be through primary care. However, primary care practitioners in the

UK report that effective screening and management of overweight children is limited by time constraints,
insufficient training and their concerns about raising weight-related issues with patients.53-5 Assessing
weight status in children is more complex than in adults, but formal training in child anthropometry is
uncommon in general practice,5657 and practitioners report a lack of expertise to treat childhood obesity
and its comorbidities.>> Primary care professionals are also concerned that the lack of medical treatment
options for obesity could contradict patient expectations and, ultimately, be detrimental to the
doctor—patient relationship.>*

Recent years have seen an increase in the development of electronic tools and other forms of information
technology for health care.5® Several studies indicate that the appropriate use of technology could assist
practitioners in the identification and treatment of childhood obesity,5*-63 but only a handful of electronic
tools for use in primary care have been identified; in the USA, an electronic medical record upgrade was
implemented in two Family Medicine Centers to allow the calculation of age- and-gender-specific BMI centiles
for children,® but the upgrade did not offer clinicians a way to assess individual health risk or to tailor advice
to patients. The Bristol Online Obesity Screening Tool (BOOST) was developed in the UK to assess obese
children and flag those with secondary causes of obesity or serious comorbidities based on blood pressure
measurements, a urine sample and screening questions;s' BOOST was designed for obese (not overweight)
children and did not provide lifestyle advice for patients. Another online tool, HeartSmartKids™ (Boulder, CO,
USA), provided computerised decision support to improve the implementation of clinical guidelines in the
USA;82 it provided BMI centiles and charts, and semipersonalised lifestyle advice, but it did not enable
assessment of individual health risk.

We developed an evidence-based online tool, CATCH, for the assessment and management of childhood
obesity. CATCH incorporates national clinical guidelines for the assessment and management of childhood
obesity (NICE guidance)' and utilises risk stratification to identify overweight children who may require
referral to secondary care.5* The tool also enables practitioners to provide personalised, evidence-based
lifestyle advice to children and their families. Following its development, we piloted the tool to evaluate
the feasibility of implementing CATCH in primary care, and assessed families’ and health professionals’
satisfaction with consultations using the tool.

Objectives
The objectives of this study were to:

® improve primary care management of childhood obesity through the development and pilot study of a
brief evidence-based assessment and management tool

® improve primary care decision-making about onwards referral through the development of evidence-
based algorithms for identifying the risk of obesity comorbidities.

Methods

The study consisted of two main phases. The first phase involved the development of the CATCH tool and
the second phase was a pilot study to evaluate the feasibility and acceptability of the tool.
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Phase 1: development of the Computer-Assisted Treatment of CHildren tool

Overview

The CATCH tool was developed by a team of academic clinicians, in consultation with GPs and practice
nurses unaffiliated with the research team. Throughout the development process, feedback from individual
meetings and focus groups with practising clinicians informed the content and design of the tool. The tool
was designed to guide a primary care practitioner through a consultation via three main steps:

1. calculation of a child’s BMI centile and weight status (overweight was defined as a BMI > 91st centile of
the UK 1990 reference;® obese was defined as a BMI > 98th centile)!

2. risk stratification and referral — estimation of a child’s risk of common obesity comorbidities and
recommendation for referral when appropriate

3. lifestyle assessment — personalised lifestyle advice based on patient-reported information about diet,
physical activity and sleep patterns.

Risk stratification and referral

The CATCH tool uses risk stratification to identify children who are at an increased risk of obesity
comorbidities and may need referral to secondary care. Children needing referral were defined as (1) those
children who probably had medical causes of obesity (for instance endocrine dysfunction) and (2) those children
who were at risk of having other obesity comorbidities (most commonly cardiovascular abnormalities or
mental health problems).

Children who may have medical causes of obesity are identified based on their height-for-age centile;

low height for age is a characteristic associated with several endocrine and other medical causes of obesity
in children.s¢ A child whose height centile falls below their target centile range is identified as having a
potential medical cause of obesity and flagged for referral.¢?

Children at risk of obesity comorbidities are identified in a two-step risk stratification process. First, risk
scores are calculated using risk estimation models. Second, the risk scores are classified into one of three
risk groups: high, medium or low. We performed a systematic search that identified 26 comorbidities that
have been shown to be independently associated with childhood obesity. Based on the prevalence and
clinical value of referral for each condition, two broad categories of comorbidities warranting inclusion in
the tool were identified: cardiovascular risk factors and mental health conditions (defined as emotional
and behavioural difficulties). We developed two risk estimation models: one to estimate a child’s current
risk of having one or more cardiovascular abnormalities, and one to estimate a child’s current risk of
emotional and behavioural difficulties. The risk estimation models were derived from analysis of data from
overweight and obese children in two large UK cohorts: Avon Longitudinal Study of Parents and Children
(ALSPAC)®® and Research with East London Adolescents: Community Health Survey (RELACHS).% ALSPAC
is a population-based cohort of the children of > 14,000 pregnant women who were enrolled in the study
in Bristol in 1990-92.58 The children in this cohort had nine clinical assessment visits between the ages of
4 weeks and 18 years.® The prevalence of overweight in ALSPAC was 15.9% and the prevalence of obesity
was 5.2%.79 The RELACHS data set contains information from an ethnically diverse (73% non-white)
school-based cohort composed of nearly 2800 children aged 11-14 years from three deprived regional
authorities in East London (Newham, Hackney and Tower Hamlets) collected in 2001-4.%° The prevalence
of overweight was 23% in boys and 21% in girls, and 14% of boys and 15% of girls were obese.”"

The cardiovascular risk model was developed in the ALSPAC data set owing to data availability. Because
cardiovascular risk factors tend to cluster in children,’2 the cardiovascular risk model estimated the risk of
having one or more of the following abnormalities: elevated glucose levels (fasting glucose of > 5.6 mmol/I73),
elevated levels of low-density lipoprotein (low-density lipoprotein of > 2.85 mmol/I74) or high blood pressure
(systolic or diastolic blood pressure > 95th centile for age, sex and height’®). The emotional and behavioural
difficulties model was developed in the RELACHS data set because of its rich data on mental health and
well-being. Cases were assigned using responses to the Strengths and Difficulties Questionnaire (SDQ),
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a validated 25-item screening questionnaire widely used in the UK for assessing psychological distress in
children and adolescents.’677 Children with emotional and behavioural difficulties were defined as those
whose children’s SDQ score exceeded 17.5 points, a commonly used threshold indicating a raised
probability of psychiatric disorder.76.77

Stepwise logistic regression methods were used to identify risk factors to include in each risk prediction
model, assessing the cross-sectional associations between predictors and outcomes in overweight and
obese children. Basic characteristics (age, gender and BMI z-scores; BMIs of South Asian and black
African-Caribbean children were adjusted to account for ethnic differences in adiposity at a given BMI78)
were included in the models first, and additional variables that could be assessed in the primary care
setting (including waist circumference, birth weight and family history of hypertension) were added or
removed in a stepwise manner. The fit of the model was assessed after the inclusion of each variable using
area under the curve (AUC) estimated from the receiver operating characteristic curve. Predictors that
showed a statistically significant association (p < 0.05) with the outcome and an improvement in AUC
were retained in the model. The only variable retained in the final cardiovascular risk estimation model
was an age-, sex- and ethnicity-adjusted measure of BMI (ethnicity-adjusted BMI z-score) (p < 0.001); the
risk of having cardiovascular abnormalities increased with increasing BMI z-score. For the emotional and
behavioural difficulties model, the variables included in the final model were bullying status (o = 0.001),
victimisation status (p = 0.003) and hours of sedentary behaviour (p = 0.002). The risk of emotional and
behavioural difficulties rose with increasing hours of sedentary behaviour and if a child was bullied or
victimised. Each risk estimation model estimated a risk score between 0 and 100:

{odds = el risk score = [odds/(1 + odds)] x 100}. (1)

The CATCH tool classifies a child’s risk score as low, medium or high by comparing the score to
prespecified cut-off points. The range of risk scores that would classify a child as high risk for each
comorbidity was chosen based on the prevalence of that outcome among overweight and obese children
in the relevant data set. For example, if the prevalence of the outcome among overweight children was
10%, then the high-risk cut-off point was set so that the proportion of overweight children with scores
that exceeded the cut-off point was 10%. The cut-off for low risk was chosen to maximise the negative
predictive value of the model. Risk scores that fell between the low- and high-risk cut-off points were
categorised as medium risk.

The prevalence of emotional and behavioural difficulties among overweight and obese children in the
RELACHS cohort was 11.0%, and 47.0% of overweight and obese children in the ALSPAC cohort had at
least one cardiovascular abnormality. We used these prevalences to choose the high-risk cut-off points for
the risk estimation models. The low-risk cut-off points identified 18.0% of children as being at low risk for
cardiovascular risk factors, and 26.1% as being at low risk for emotional and behavioural difficulties. Using
these cut-off point criteria, children with cardiovascular risk scores of >45.8 were classified as being at
high risk of having one or more cardiovascular risk factors, whereas children with scores of < 39.5 were
classified as being at low risk of the same. Children with emotional risk scores of > 20 were categorised

as being at high risk of emotional and behavioural difficulties, whereas children with scores of < 7 were
classified as being at low risk. The performance of each risk estimation model (sensitivity, specificity,
positive predictive value, negative predictive value and AUC) was assessed in the data set from which it
was derived.

Providing personalised lifestyle advice

An algorithm to provide tailored healthy lifestyle advice for children and their families was developed for
the CATCH tool. To develop the algorithm, a literature review was conducted to identify modifiable
lifestyle behaviours associated with childhood overweight. We then assessed the generalisability of the
findings from the literature review to UK children through analyses of population-based data.
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In the early stages of the literature review we identified an existing high-quality review on the topic,
published in late 2007 by Davis et al.” We updated this review by performing a review of abstracts using
the same search criteria: we searched the MEDLINE electronic database for all articles investigating lifestyle
predictors of childhood obesity published between September 2007 and October 2011, using the search
terms presented in Table 7.

A total of 7711 abstracts were screened and, of these, 225 were selected for review and data extraction.
The following six lifestyle behaviours were consistently associated with childhood overweight and/or
obesity: (1) skipping breakfast, (2) eating meals away from home (e.g. fast food and takeaways),

(3) consuming sugar-sweetened drinks, (4) limited physical activity, (5) short sleep duration and

(6) sedentary behaviour (most often assessed as daily hours of television or computer screen time).

To assess the generalisability of the literature review findings, lifestyle behaviours in the ALSPAC data set
were analysed. The ALSPAC data set contained information on 17 lifestyle variables related to physical
activity and diet in children aged 11 years, which was used to develop a multivariable linear regression
model for BMI. All six of the lifestyle behaviours identified by the literature review were represented
among the 17 variables used in modelling. Analyses were restricted to overweight and obese children.
Regression models with 5-10 lifestyle variables were developed using stepwise methods to maximise R2
improvement and include variables with p < 0.05. The R? values for models with 5-10 explanatory variables
were compared with the R? value of a model that included all 17 lifestyle variables. The final model was
chosen to minimise the number of variables included, to maintain a R? value close to the model including
all lifestyle variables, and to include variables that could be measured in a primary care setting and are
conducive to behaviour modification. Results from linear regression analyses were consistent with the
findings of the abstract review; therefore, the six behaviours identified above (i.e. skipping breakfast,
eating meals away from home, consuming sugar-sweetened drinks, limited physical activity, short sleep
duration and sedentary behaviour) were included in the lifestyle advice generated by the tool.

For each lifestyle behaviour, an algorithm was generated to compare patient-reported information with
recommended levels (recommendations from national guidelines or expert consensus?). If a child meets
the target level, encouraging feedback is provided; if the recommended level is not met, the behaviour is
identified as an area for improvement and lifestyle modification suggestions are provided. Information on
local weight management services is also provided. The advice can be printed directly from the CATCH
tool and given to the child and his or her family.

Search terms used in MEDLINE to identify articles investigating lifestyle predictors of childhood obesity,
published September 2007-October 2011

Obesity/overweight exp obesity/or exp body mass index/or overweight.mp. or obes*.mp. or body mass index.mp. or
BMI.mp. or adipos*.mp. or fat mass.mp. or ponderal index.mp. or weight for height.mp. or
skinfold thickness.mp. or weight gain.mp. or weight loss.mp.

Children exp child/or exp adolescent/or juvenile/or exp pediatrics/or child*.mp. or adolescent.mp. or
pre-adolescent.mp. or teen*.mp. or youth.mp. or juvenile.mp. or paediatric.mp. or pediatric.mp.

Physical activity Exp physical exertion/or exp television/or exp computers/or exp sleep/or physical activity.ti,ab. or
sedentary lifestyle. ti,ab. or television. ti,ab. or computer. ti,ab. or video games. ti,ab. or sleep. ti,ab.

Diet exp caloric intake/or exp calorie/or exp fruit/or exp vegetable/or exp fast food/or exp meal/or energy
intake.mp. or energy dense.mp. or calorie.mp. or fruit.mp. or vegetables.mp. or healthy eating.mp.
or healthy diet.mp. or fast food.mp. or junk food.mp. or take away.mp. or vending machine.mp.
or breakfast.mp. or portion size.mp. or serving size.mp. or snack*.mp.

Beverages (exp beverage/or exp carbonated beverage/or exp water/or exp milk/or exp soy milk/or exp tea/or
(drink or drinks).af. or juice$.af. or soda$.af. or lemonade$.af. or milk.af. or water.af.)
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Online application development

The web-based CATCH tool was written using Ruby on Rails, an open-source web application framework
for the Ruby programming language. It was designed to be accessed through standard internet browsers
and incorporates secure tunnel technologies to allow secure data transfer and storage. The CATCH tool
was designed to follow the standard flow of a clinical consultation and guide a health-care professional
to record the child’s demographic information (e.g. age, sex, ethnicity) and take height and weight
measurements. The tool computes the child’s BMI and age- and sex-specific BMI centile, displays a
sex-specific BMI chart and the child’s weight status, identifies children for referral and provides lifestyle
advice. Figures 5-7 show screenshots from a consultation using the CATCH tool to illustrate the main
stages and user interface. The functionality and usability of the CATCH tool were pretested with
anticipated end-users (primary care clinicians) during the web development stage using a paper-based
version of the application.

Phase 2: evaluation of the Computer-Assisted Treatment of CHildren tool

Study design and recruitment

To evaluate the acceptability and feasibility of implementing the CATCH tool in primary care, we conducted
an uncontrolled pilot intervention study with an integral process evaluation at three GP practices in north-
west London. Practices mailed letters to the parents of all children aged 5-18 years on their registration lists
(~ 2600 children) inviting them to participate in the study. The study was approved by the National Research
Ethics Service Committee of West London (reference number 11/L0/2049), the West London Primary Care
Consortium and the London School of Hygiene & Tropical Medicine Research Ethics Committee (reference
number 6220).

Participants

Families were eligible to participate if they presented at one of the three practices during the study period
(November 2012-April 2013) with concerns about excess weight in a child aged 5-18 years. The child did
not have to be clinically overweight or obese to take part. Families in which either the parents or child could
not read English and families of children already receiving care for weight management were excluded.

Of the 15 young people who attended the practices, only one did not meet the inclusion criteria (aged

> 18 years) and did not participate in the study.

Intervention

The intervention was a single consultation with a general practice doctor (n = 2) or nurse (n = 2) using the
CATCH tool. As described above, the main steps in the consultation were assessment of the child’s BMI
centile and weight status, estimation of cardiovascular risk and emotional and behavioural difficulties,
and lifestyle assessment and personalised advice.

Outcomes

The main outcomes of interest were family satisfaction with the CATCH-assisted consultation, practitioners’
satisfaction with the consultation and acceptability and usefulness of the intervention to families and
practitioners.

Data collection

Practitioners were interviewed before the trial period to collect information on existing childhood obesity
care, before implementation of the tool. Topics covered in the interviews included the number of families
attending with weight concerns, normal practice in a consultation with an overweight child, treatment
options and barriers to management. After the consultation, parents completed a self-administered 13-item
guestionnaire (see Report Supplementary Material 3). The questionnaire asked about the respondents’
satisfaction with the consultation and acceptability of the tool. Parents were also asked about the usefulness
of the risk assessment and personalised lifestyle advice, and the quality of the care that they received.
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BMI Results
Weight Very overweight

UK Boys BMI Centile chart: 5-18 years
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Age (years)
Current Recommended (Age Specific)
BMI 249 156 - 21.3
BMI Centile 988 9th - 91st
Weight 56.0 kg 350kg - 48.0Kkg
Height Results
Height-for-age does not indicate a medical cause for overweight.
Current Recommended (Age Specific)

Height Centile 53.8 75 - 921

FIGURE 5 Screenshot of the BMI and height-for-age features of the CATCH tool, for a 12-year-old boy with a BMI
of 24.9 kg/m?. Reproduced from Park et al.>' Published by the BMJ Publishing Group Limited. This is an Open Access
article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 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/4.0/.
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Risk Assessment Results

Cardiovascular Risk Factors High Risk

Recommendations This child is currently at high risk of having
adverse cholesterol, blood pressure and/or
glucose levels. This could increase future
risk of cardiovascular disease. We advise
assessment of cardiovascular risk factors
(blood pressure, lipids, glucose/HbA1C

I

(=)

L4+]
(1+]

vels).

If you find evidence of a cardiovascular
co-morbidity, manage as appropriate or
refer to a paediatrician.

Emotional & Behavioral Difficulties

Recommendations This child is currently at medium risk of
having emotional & behavioural difficulties.
Use clinical judgment to determine the
need for further assessment of emotional &
behavioural difficulties using a tool like the
Strengths & Difficulties Questionnaire
(SDQ).

Read More about Emotional Difficulties »

FIGURE 6 Screenshot of the risk assessment results for a 12-year-old boy with a BMI of 24.9 kg/m?, who is at

high risk of cardiovascular comorbidity and medium risk of emotional and behavioural difficulties. Sources:
unpublished data from the PROMISE programme; Dr Min Hae Park from the Department of Non-Communicable
Disease Epidemiology, London School of Hygiene & Tropical Medicine, London, UK, personal communication;

and reproduced from Park et al.>' Park et al.>' is an Open Access article distributed in accordance with the terms of
the Creative Commons Attribution (CC BY 4.0) 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/4.0/. The figure includes minor additions and formatting changes to the original figure.

Practitioners completed an online questionnaire after each consultation. They rated the usefulness and ease
of using the tool, and were asked whether or not the tool saved time and improved their ability to provide
care, and whether or not they would recommend it to other health-care professionals. All questionnaire
items were scored using four- or five-point Likert scales.

All participating families and practitioners were invited to take part in semistructured, face-to-face interviews
that explored user experiences with the tool. Interviews with practitioners lasted, on average, 12 minutes
(range 7-36 minutes), and were conducted at the general practice surgeries. Interviews with families lasted,
on average, 12.5 minutes (range 9-17 minutes) and took place in participants’ homes. Interviewers used
open questions and probes to explore the main themes in the questionnaires (i.e. acceptability, satisfaction,
usefulness) and to capture emergent themes. Interview topic guides are provided in Appendix 3. All interviews
were audio-recorded and transcribed verbatim.
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Lifestyle Assessment Results

Breakfast Well done!

Your Child Eats breakfast 7 days a week.

Recommended Children should eat breakfast 7 days a week.
Healthy ideas + Children who eat a good breakfast tend to perform

better in school

» Try porridge, fresh fruit, or whole grain cereal with
low-fat milk.

More breakfast information »

Eating away from home Needs imp
Your Child Eats meals away from home 4 times per week.
Recommended Limit eating meals away from home to once or twice
a week.
Healthy ideas » Schedule regular meal times; children like routine
and it's a good way to get the whole family
together.

« |f you have to eat out, avoid fast food and make
the same healthy choices you would make at
home.

More healthy eating information »

Sugar-sweetened beverages Problem area

Your Child Drinks 22 sugar-sweetened beverages each week.

Recommended Try to eliminate consumption of sugar-sweetened
beverages.

Healthy ideas + Keep hydrated with water! Replacing caloric

beverages with water saves money and is an
easy way to eliminate calories from your child’s
diet!

+ Skip the sports drinks — they are full of sugar and
should only be used to replenish nutrients lost
after intense activities that last longer than 1 hour.

More sugar-sweetened beverage information

»

FIGURE 7 Screenshot of an excerpt of the lifestyle assessment results for a 12-year-old boy who reports that he eats
breakfast every day, eats meals away from home four times per week and drinks 22 sugary drinks each week. Sources:
unpublished data from the PROMISE programme; Dr Min Hae Park from the Department of Non-Communicable
Disease Epidemiology, London School of Hygiene & Tropical Medicine, London, UK, personal communication; and
reproduced from Park et al.>' Park et al.>' is an Open Access article distributed in accordance with the terms of the
Creative Commons Attribution (CC BY 4.0) 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/4.0/.
The figure includes minor additions and formatting changes to the original figure.
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Analysis

Questionnaire data were summarised using frequency counts and proportions. Family satisfaction was
defined as the proportion of parents who were ‘very satisfied’ or ‘extremely satisfied’, and acceptability was
defined as the proportion of parents who were ‘comfortable’ or ‘very comfortable’ with the consultation.
Practitioners’ responses from their first completed questionnaire were analysed. We report the proportions
that found the tool useful, were satisfied with the consultation and found the tool easy to use.

Qualitative data were analysed using NVivo software, version 10.0. The framework analysis approach was
adopted,®' using both deductive and inductive methods. Transcripts were read and reread to identify a
priori and emerging themes to be used as coding categories. Matrix-based thematic frameworks were
developed (one for practitioners and one for families), into which the textual data were indexed and
summarised by frequency for the purpose of interpretation.

Results

Performance of risk estimation models
Table 8 provides the risk scores (between 0 and 100) that correspond to each risk category and the
performance measures for each risk estimation model, by risk category.

When tested in the databases from which they were derived, both risk prediction models had high
sensitivity for identifying children (see Table 8) who are at risk of cardiovascular disease and are emotional
and having behavioural difficulties. When used to identify high-risk children, the sensitivity of the models
was lower: 23.3% of children who had emotional and behavioural difficulties were detected by the model
and classed as being at high risk, and the cardiovascular risk factor model classified 52.7% of children with
at least one cardiovascular risk factor as being at high risk. The positive predictive value of the cardiovascular
risk factor model was moderate: just over half of children whom the model identified as being at high risk
actually had one or more cardiovascular risk factors. The emotional and behavioural difficulties model

had high negative predictive values for both risk categories, meaning that the vast majority (95.3%) of
children whom the model identified as being at medium or high risk did have emotional and behavioural
difficulties, and > 90% of children who were classified as not being at high risk did not have emotional
and behavioural difficulties.

TABLE 8 Sensitivity, specificity, positive predictive value, negative predictive value and AUC for risk estimation
models used in the CATCH tool

One or more cardiovascular 45.8° High 52.7 58.9 53.2 58.4 0.585
risk factors .

39.5 Low 85.5 21.9 49.3 63.1
Emotional and behavioural 20° High 23.3 94.9 36.2 90.8 0.712
difficulties b

7 Low 89.0 28.0 13.4 95.3

AUC, area under a receiver operating characteristic curve; NPV, negative predictive value; PPV, positive predictive value.

a A child with a score higher than this would be classified as being at 'high risk’ of having the outcome.

b A child with a score lower than this would be classified as being at ‘low risk” of having the outcome.

Reproduced from Park et al.>' Published by the BMJ Publishing Group Limited. This is an Open Access article distributed in
accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 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/4.0/.
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Pilot study

In total, 14 children from 12 families (including two sibling pairs) received the intervention. A family
guestionnaire was completed after each consultation (n = 14), and nine families (n = 11 children) were
interviewed. One family did not consent to be interviewed, another could not be contacted and another
missed two scheduled interviews and was assumed to no longer wish to participate. With the exception
of one interview in which both parents participated, interviews were conducted in the presence of the
mother and child; in both families with sibling pair participants, only one child was present during the
interview. The characteristics of participating children are shown in Table 9.

Baseline interviews with practitioners

Five practitioners were interviewed before the trial period (three doctors and two nurses; one doctor who was
interviewed at baseline did not take part in intervention delivery). Respondents reported that they saw very
few children presenting with overweight or obesity as a primary health concern; numbers ranged from one or
two children a month to 25 children each year. All practitioners reported that they did not normally measure
BMI or conduct other tests, and they would give general advice about diet and physical activity rather than any
specific treatment. However, uptake of lifestyle advice among patients was seen to be poor, and none of the
practitioners routinely engaged in proactive follow-up because of the lack of response from patients.

Family questionnaire

Satisfaction and acceptability

Among respondents to the family questionnaire, 86% (n = 12 out of 14) were satisfied with the tool-aided
consultation. The remaining respondents were ‘somewhat satisfied’. All parents reported that they and their
child felt comfortable with the consultation. All parents were comfortable being asked about their child’s
lifestyle and medical history, but one parent was ‘slightly uncomfortable’ during assessment of emotional
and behavioural difficulties when asked about whether or not their child had been teased or bullied.

TABLE 9 Characteristics of children who received a CATCH consultation for concerns about excess weight at one
of three general practices in north-west London during the pilot study period (n = 14)

Age (years), mean (SD) 10.7 (2.6)
Sex: female, % (n) 50 (7)
Ethnicity, % (n)

White 7.1(1)

Asian 64.3 (9)

Black 28.6 (4)
Height (cm), mean (SD) 148.6 (14.3)
Weight (kg), mean (SD) 54.0 (12.5)
BMI (kg/m?), mean (SD) 24.1(2.3)
BMI z-score, mean (SD) 2.25(0.6)
Weight status,® % (n)

Healthy weight 7.1 (1)

Overweight 25.7 (5)

Obese 57.1 (8)

SD, standard deviation.

a Cut-off points at 91st and 98th centiles of the UK 1990 reference population to define overweight and obesity.
Reproduced from Park et al.°! Published by the BMJ Publishing Group Limited. This is an Open Access article distributed in
accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 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/4.0/.
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Usefulness and quality of care

The majority of respondents (79%, n=11) found it useful to receive personalised feedback on weight
management; 21% (n = 3) found it ‘'somewhat useful’. All parents reported that their child was (1) asked
guestions about his/her health habits, (2) helped to set goals to improve lifestyle and (3) given a copy of
their treatment plan. All parents agreed that they were treated with care and concern, their child’s care
was well organised and they had confidence and trust in their practitioner.

Family interviews
Table 10 shows the frequency of the main themes in the analytical framework. In line with the questionnaire
responses, family interviews revealed that experiences with the CATCH tool were generally positive.

Parents described the consultation as informative, non-judgemental and non-intrusive:

| think the questions were very good because there are a lot of things that we were doing and we
didn’t know that it was good or bad. It was good. The whole consultation was very beneficial.
Mother of boys aged 10 (obese) and 12 (overweight) years

All interviewees found the tool’s outputs useful. Even though most parents had been concerned about
their child’s weight previously, several referred to the consultation as a ‘wake-up call’ that alerted them to
the severity of the problem:

... I would know that [my daughter was] putting on weight but | would not say, | didn’t expect that it
was as bad as it was and especially when they weighed her and they found she was 61 [kg] when
she’s 9. It was a wake-up call. It was good.

Mother of girl aged 9 years, obese

However, two mothers described that the results of the consultation had generated some anxiety in their child:

... When she saw what was on the computer, that she was on the red line, and they explained to her
what it means for her health . . . she really [got] scared.
Mother of girl aged 9 years, obese

[My son] was a little bit worried [when hearing the results of the consultation] like, ‘Oh what’s going
to happen next?’. [But in the end] everything was fine.
Mother of boy aged 9 years, obese

All of the respondents found the lifestyle advice informative and instructive. In particular, specific advice on
diet was highlighted as being useful:

[l found the lifestyle advice] very, very helpful because | was buying some stuff, like, | wanted them to
eat breakfast, they eat breakfast every morning, but | was buying them wrong breakfast, the cereals
... You know the sugary stuff so now . .. I've cut down on those things and the drinks that | was
buying, | thought they are orange juice and stuff but [it’s] not 100% juice . . .

Mother of boys aged 10 (obese) and 12 (overweight) years

The use of visual aids, such as the BMI chart and the printed lifestyle advice, was described as reinforcing
the advice given:

It just confirmed everything that we already knew, but you know, when it’s on paper, it's sort of a bit

more . .. | wouldn't say serious, but it’s a bit more in your face.
Mother of boy aged 7 years, overweight
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TABLE 10 Themes in the analytical framework for qualitative interviews with families (n =9 families, 11 children)

and the number of participants discussing them

Themes

Reasons for consultation
Parents’ concern about child’s weight
Child’s concern about her/his weight
GP/nurse advised them to
Expectation of free practical support (with weight issues)
Acceptability
Parents responded positively to tool-based consultation (e.g. with interest)
Children responded with apprehension to tool’s outputs
Problems with the risk assessment feature
Reasons for perceived usefulness
Generally useful
Informative
Advice is instructive
Impact of lifestyle advice
Dietary changes
More physical activity
Weight loss
Go to sleep earlier
Lifestyle changes for whole family
Satisfaction
Overall satisfied
Would recommend it to others
Reasons for (dis)satisfaction
Generally satisfied
Revelatory: ‘wake-up call’
Questions’ format is sermonic in places
Delivery of advice could have been more assertive
Recommendations
Have follow-up consultations/practical support (including monthly weight targets)
Address psychological issues

More tailored question format

Number of participants

10

12

12

12

5

1
1

Reproduced from Park et al.>' Published by the BMJ Publishing Group Limited. This is an Open Access article distributed in
accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 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.
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Five interviewees said that they had made lifestyle changes following the tool-based consultation. In at
least two cases, changes had been introduced for the whole family. A theme that emerged was the need
for practical support following the consultation. Five parents suggested that follow-up appointments for
monitoring and guidance would be beneficial:

I would probably say that now, as a stepping-forward thing, although the study thing may be over,
maybe to follow up and do like a plan on how to maintain or reduce the weight or some kind of
thing like that . .. To be honest, | don’t mind doing it for myself but then there’s no monitoring or
anything like that through the GP, which might be beneficial for them as well so they can keep an eye
on whether we're doing it correctly and there’s no other side effects or anything like that.

Mother of boy aged 7 years, overweight

Practitioner questionnaire

Satisfaction

All practitioners (n = 4) were satisfied with the consultation. Three practitioners indicated that they
would recommend the tool to other health professionals; one was not sure whether or not they would
recommend it.

Usefulness and ease of using the tool

Two respondents reported that the tool was useful during the consultation; two found it ‘somewhat
useful’. All practitioners reported that the tool was easy to use. Three respondents agreed that using the
tool saved them time; one respondent ‘slightly agreed’. The same three respondents also agreed that using
the tool improved their ability to care for the child.

Quality of care

All respondents reported that they felt confident of their skills and knowledge during the consultation.

All practitioners felt that they provided the patient with appropriate treatment, had contributed to patient
well-being and had provided well-organised care.

Practitioner interviews
The analytical framework used for practitioner interviews is shown in Table 17.

Overall, practitioners described satisfaction with the tool. A theme that emerged was that the tool could
enhance the impact of practitioners’ advice by adding authority to the message:

... I thought that was really good. We talked about it all the time. And because patients can take it
away with them, it is quite good for them. | literally go over what the [lifestyle advice] told them: what
you should eat [etc.]. And they got something in writing from the computer. They see ‘I’'m not just
saying that’ ... that [there is truth] to it.

Nurse, practice 3

All practitioners found the tool straightforward to use, and none reported having problems interpreting
the tool’s outputs. One respondent (doctor, practice 1) felt that children reacted to the consultation with
indifference, but others felt that patients reacted positively. The BMI chart and lifestyle advice were
highlighted as generating the strongest responses from children and parents:

I think for some people they probably underestimated the time that their kids were spending watching
TV or playing games, or computer games or whatever. So that was good. The thing about sleep was
good. How much sleep that they need on average, was good . .. The other thing was about fruit
juices. Sugar. | think that was a revelation to a lot of people. I think, you know, there was nothing
negative about it [the tool].

Doctor, practice 2
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TABLE 11 Follow-up themes in the analytical framework for qualitative interviews with primary care practitioners
(n =4) and the number of participants discussing them

Feasibility
Overall electronic consultation delivery: unproblematic 4
Output interpretation: unproblematic 4

Acceptability

Patients’ overall response to tool

Patients responded positively to tool-based consultation (e.g. with interest) 3
Children responded with indifference to tool’s outputs 1
Left wanting for more detailed advice or tangible/practical support 2
Parents showed more concern than children 1

Patients’ responses to individual features

Found BMI chart revelatory 2
Found lifestyle advice helpful/informative 3
Found lifestyle advice sermonic 1
Parents seemed uncomfortable with emotional risk assessment questions 2

Reasons for (dis)satisfaction

Generally satisfied 4
Provides BMI chart tailored to children 2
Provides printouts with lifestyle advice 3
Gives opportunity to discuss weight issues and lifestyle choices 3
Provides enquiries not normally covered in routine consultations 2
Provides ‘authoritative’ information (empowering to staff and parents) 1
Question format can be perceived as overly sermonic 1
Recommendations
Integrate tool into clinical software system 4
Have follow-up consultations/practical support (including monthly weight targets) 3
Redesign lifestyle advice to speak to youth 1
More concise question format 1

Reproduced from Park et al.>' Published by the BMJ Publishing Group Limited. This is an Open Access article distributed in
accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 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/4.0/.

Although none of the practitioners described serious problems with the tool, two respondents described
that it can be uncomfortable to broach the subject of a child’s weight-related health risk with parents:

[The risk assessment component] was tricky as far as the parent’s concerned . . . The parents found
it uncomfortable. Maybe it opened something up for them to say, you know, . .. ‘Is this going on
[with my child]? Am | not being told?’

Nurse, practice 2
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All four respondents were in agreement that the tool (or a version of it) would be something that they
would continue to use in the future and would like to see integrated into their clinical software system.
In particular, the child-specific BMI chart was seen to be desirable, as current tools on the system allow
calculation of only adult weight status. Three of the four respondents suggested that the tool-based
consultations would benefit from the addition of more tangible support, such as a structured programme
of activities and follow-up consultations to monitor weight management.

Discussion

The CATCH tool is an online tool that was developed to facilitate the treatment of overweight and obese
children in primary care. Using risk estimation and stratification methods to identify children likely to need
referral to secondary care and algorithms that enable clinicians to provide families with tailored lifestyle
advice, the CATCH tool can support clinicians in making evidence-based referral decisions and managing
overweight children in primary care. Compared with other electronic tools for treating overweight children
in primary care, the CATCH tool has the additional features of predicting individual risk of common
comorbidities and providing personalised lifestyle advice (Table 12).

The findings from our evaluation study indicate that CATCH can feasibly be implemented in primary care.
Overall, family and practitioner experiences with the tool-assisted consultations were positive. The majority
of families were satisfied with their consultation and found the personalised weight management advice
useful, particularly in relation to diet. Practitioners reported that they did not routinely assess or treat
childhood obesity pre intervention; they all found the tool easy to use and time-saving, and most reported
that they would recommend it to other health professionals. Further development to integrate the tool
into current clinical software systems may be desirable.

A common theme that was identified by families and practitioners was the increased impact of practitioners’
advice due to the use of visual aids and the perceived authority of the tool. This is consistent with previous
studies that have indicated that appropriate visuals can help individuals to understand health risks.82 In
addition, personalised estimates of risk have been shown to be effective tools for increasing knowledge and
improving risk perception among patients.8 Most parents made lifestyle changes for their child following
the tool-based consultation, and in some cases extended these changes to the whole family, pointing to
potential health benefits of the tool beyond those for the overweight child.

TABLE 12 Comparison of features of electronic tools for treating overweight children in primary care

Electronic medical record with BMI percentile calculator (40) N N N
Bristol Online Obesity Screening Tool (41) N Y N
HeartSmartKids™ (42) N N Y
CATCH tool Y Y Y

N, no, the electronic tool does not have this feature; Y, yes, the electronic tool has this feature.

Sources

Unpublished data from the PROMISE programme.

Dr Min Hae Park from the Department of Non-Communicable Disease Epidemiology, London School of Hygiene & Tropical
Medicine, London, UK, personal communication.

Reproduced from Park et al.>' This is an Open Access article distributed in accordance with the terms of the Creative
Commons Attribution (CC BY 4.0) 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/4.0/. The table
includes minor additions and formatting changes to the original text.
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Parents and practitioners highlighted the need for follow-up and structured support for children identified as
overweight or obese. Follow-up care is likely to be an important factor in successful weight management;
therefore, adequate care pathways need to be in place before assessment tools are implemented on a

large scale, and further work is needed to establish the impact on health outcomes.s3 Concerns about the
tool were related to anxiety in children, and practitioners feeling uncomfortable discussing weight-related
health problems with parents, which point to the importance of training for practitioners to deliver sensitive
information in a supportive and non-judgemental manner. Despite these concerns, all parents reported that
their child felt comfortable with the consultation and most practitioners felt that the tool improved their
ability to care for the child.

Strengths and limitations

The development of the CATCH tool was informed by the evidence base: risk prediction models were based
on analyses of large, well-established, population-based cohorts, whereas the lifestyle behaviours for which
healthy recommendations were provided were identified through comprehensive literature reviews, and

the generalisability of findings was confirmed in analyses of a UK data set. The tool was also extensively
piloted among future user groups in order to obtain feedback relevant to analysis, design and development.
Limitations of the CATCH tool include features of the data sets in which the risk estimation models were
created: the cardiovascular risk factor model was developed within the ALSPAC data set, which comprises
data from a relatively healthy population with a low prevalence of overweight and ethnic minority groups.
Similarly, the emotional and behavioural difficulties model was developed in the RELACHS data set, which
comprised mainly deprived children of ethnic minorities. For both data sets, data were available for adolescents
only; therefore, the validity of the prediction models in younger children is unknown. AUC values indicated
that the cardiovascular risk factor model was not good at correctly classifying those with and without elevated
risk. However, when compared with similar measures for algorithms designed to detect children at risk of
glucose intolerance® or having atherosclerotic lesions,® specificity was comparable and positive predictive
values were higher, although sensitivity was lower. Further validation of the models in larger, more diverse
data sets is required. Statistical analyses of lifestyle behaviours in the ALSPAC data set showed that, even
though the six chosen behaviours explained a similar amount of variation as a model with all 17 lifestyle
behaviours, lifestyle behaviours in general explained very little (7—10%) of the observed variations in BMI
among overweight and obese children. This could indicate that most of the variation in the degree of
overweight is actually due to unknown or unmeasured factors.

The generalisability of findings from the pilot study is limited by its small sample, which is not representative of
the wider target population. In particular, owing to the ethnically diverse population in north-west London, the
majority of participants in our study were from Asian or black ethnic groups (in the boroughs of Harrow and
Brent, around two-thirds of the population are from black and minority ethnic communities, predominantly
South Asian groupsé). However, children from these ethnic groups are at increased risk of obesity?” and
associated health problems3® and may therefore be priority groups for obesity interventions. Parents and
practitioners who participated in the study are likely to be those who are engaged with weight-related health
issues; experience of the tool-based consultation may be different if delivered by practitioners, or administered
to families, with less interest in these issues. We did not collect data on parental weight and, thus, could not
comment on implications of parental weight for management of child obesity. We did not collect data on
disordered eating behaviour in this small pilot; this would be useful in a future larger evaluation.

Despite these limitations, the evaluation has identified key themes relating to the feasibility, acceptability
and usefulness of an online tool for the assessment and management of overweight children in primary
care. The responses from families and practitioners are promising and provide a basis for further
intervention development and evaluation in a larger study.
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Conclusions

The CATCH tool is a simple online tool that provides primary care providers with evidence-based guidance
on how to treat and appropriately refer children who are overweight. A pilot evaluation has indicated that
the tool can feasibly be implemented in primary care and that tool-assisted consultations are acceptable to
the families of overweight children and practitioners. Further work is required to evaluate the utility of the
tool for practitioners and its effectiveness in prompting behaviour change. It will be important to examine
whether or not the tool has utility in wider community primary care beyond general practice, including
with school nurses. Further evaluation should take the form of a randomised pilot trial to understand
potential effect sizes and inform any future full trial.
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Chapter 4 Study C: the Healthy Eating and
Lifestyle Programme randomised clinical trial

ome parts of this chapter have been reproduced from Christie et al.88 © Christie et al.; licensee BioMed

Central Ltd, 2011. This article is published under license to BioMed Central Ltd. This is an Open Access
article distributed under the terms of the Creative Commons Attribution License (http:/creativecommons.
org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Healthy Eating and Lifestyle Programme trial outcomes summary

A community-based motivational personalised lifestyle intervention to reduce body
mass index in obese adolescents: results from the Healthy Eating and Lifestyle
Programme randomised controlled trial

The trial was conceptualised by Deborah Christie and Russell M Viner. The intervention was developed by
Deborah Christie with input from Russell M Viner. Russell M Viner and Deborah Christie developed the
trial design, with input from Sanjay Kinra, lan C Wong, Irwin Nazareth and Tim J Cole. Tim J Cole and
Ulla Sovio developed the statistical plan, with input from Russell M Viner and JG. Anthony S Kessel,

Anne Mathiot and Lee Hudson contributed to the trial design and writing of the protocol. Steve Morris
and MP contributed to the trial design and undertook the economic analysis. RH supervised the providers
and analysed the fidelity data and process evaluation. All authors read and approved the final manuscript.

Abstract

Background

Approximately 7% of CYP aged 5-15 years in the UK have obesity at a level likely to be associated

with comorbidities. The majority of multicomponent lifestyle modification programmes, as recommended
by NICE for childhood obesity, have limited applicability and generalisability for British adolescents.

The Healthy Eating and Lifestyle Programme (HELP) was developed as a specific adolescent-focused
intervention, designed for obese 12- to 18-year-olds seeking help to manage their weight. Rather than
focusing only on weight, HELP uses motivation to change techniques, developing self-efficacy and
self-esteem.

Methods

A randomised controlled trial (RCT) of HELP was undertaken, consistent with a Phase Ill trial in the Medical
Research Council (MRC)'s guidance on complex interventions.® Participants were individually randomised
to receive either the 12-session HELP intervention or defined standard care for 6 months. The primary
outcome was the difference in mean BMI (kg/m2) between groups at the end of the intervention

(week 26), adjusted for baseline BMI, age and sex.

Results

A total of 174 subjects were randomised (87 in each arm), of whom 145 (83%) provided primary outcome
data at week 26. The median number of HELP sessions attended was 10 out of 12. Sixty-nine young people
(79%) in the intervention arm met the criteria for compliance. Fidelity of delivery across all sessions was 2.7
out of 3.0, with 76% of sessions rated as good, 22% as adequate and 2% as poor. At week 26, there were
no significant effects of the intervention on BMI (mean change in BMI was 0.18 kg/m? for the intervention
arm and 0.25 kg/m2 for the control arm; the adjusted difference between groups was —0.11 kg/m?, 95% Cl
-0.62 to 0.40 kg/m%, p=0.7). At weeks 26 and 52, there were no significant differences between groups in
any secondary outcomes, nor at 52 weeks when adjusted for baseline characteristics.
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Conclusion

The HELP intervention was no more effective than a single educational session for reducing BMl in a
community sample of obese adolescents. This may reflect a mismatch between the intervention, based on
evidence developed largely from affluent white populations, and the ethnically diverse and highly deprived
community sample recruited, in terms of both content and intensity. The study has significant implications
in terms of informing public health interventions to tackle childhood obesity. The trial registration number
is ISRCTN99840111.

Approximately 7% of CYP aged 5-15 years in the UK have obesity at a level likely to be associated

with comorbidities.” Over 1% of adolescents have extreme obesity, with a BMI of > 3 standard deviations
(SDs) above the mean, equivalent to a BMI of approximately 35 kg/m? in adults.® The treatments for
childhood obesity recommended by NICE are multicomponent lifestyle modification programmes.'" The
majority of published programmes are, however, aimed at primary school children, with existing adolescent
studies largely carried out in non-UK academic tertiary care centres with highly specialised staff involving
white, middle-class, motivated families.429" The applicability and generalisability of these studies for British
adolescents, therefore, is limited, and reviews*29' conclude that there is a need to conduct adequately
powered high-quality trials in representative populations with integral process evaluation and appropriate
lifestyle tools.

Major cognitive and psychosocial changes during adolescence mean that children’s family-centred weight
management programmes are inappropriate for adolescents. During adolescence, young people spend
more time outside the home, start making their own choices about food and exercise, and develop diet
and activity patterns that will stay with them into adult life. Issues related to body image and self-esteem
become important, and behaviour change depends as much on individual motivation as parental authority.
Yet few weight management programmes recognise these issues, as programmes are generally designed
for younger children or older adults.

The Healthy Eating and Lifestyle Programme was developed as a specific adolescent-focused intervention,
designed for obese 12- to 18-year-olds seeking help to manage their weight. HELP was developed from
best practice, and is a multicomponent intervention focused on enhancing motivation to change and
developing self-efficacy and self-esteem (rather than focusing on weight only). Unpublished pilot data from
application of HELP by psychologists in a clinical setting for 20 subjects aged 13-17 years showed a mean
BMI reduction of 1.7 kg/m?2 over 6 months, equivalent to a 0.4 SD effect size. We report a RCT of HELP in
a community sample of obese adolescents. The primary aim was to assess whether or not HELP delivered
by graduate mental health workers in the community was more effective in reducing BMI in obese
adolescents than enhanced standard care. Secondary aims were to assess the cost-effectiveness of HELP
and its impact on cardiometabolic risk and psychological function.

Design

A randomised efficacy trial of HELP was undertaken, consistent with a Phase Il trial in the MRC guidance
on complex interventions.?2 Subjects were individually randomised to receive either the HELP intervention
or enhanced standard care for 6 months. Details of the HELP trial methodology are available in the
published protocol.88

Intervention

The Healthy Eating and Lifestyle Programme is a family-based weight management programme for
adolescents. Young people and at least one parent were invited to attend 12 fortnightly sessions, each
lasting approximately 60 minutes, delivered over 6 months. A key aspect of the programme was the use of

NIHR Journals Library



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

motivational interviewing?®? and solution-focused approaches® to increase engagement and concordance.
The programme consists of an introductory session plus four modules of 2—-4 sessions each:

® ‘where and how we eat’ (two sessions) — modifying eating behaviours and encouraging regular
eating patterns

® ‘what we do’ (two sessions) — decreasing sedentary behaviour and increasing lifestyle and
programme activity

e ‘what we eat’ (four sessions) — reducing intake of energy-dense foods, and increasing healthy
nutritional choices

® ‘why we eat’ (three sessions) — addressing emotional eating triggers.

Young people were invited to choose the order in which the modules were delivered. The intervention was
delivered by psychology graduates (i.e. those graduates who had completed an undergraduate degree

in psychology) who had completed a 5-day training programme that included information on obesity,
good clinical practice, motivational interviewing techniques and solution-focused questioning used in the
programme. A manual written by Deborah Christie was used to enable delivery in a standardised manner
by all the providers. The intervention was delivered in community settings local to the young people.

Standard care

Control arm participants were offered enhanced standard care, defined here as one standardised
educational session on obesity self-management delivered to young people by a primary care nurse within
3 months of recruitment. The session was designed to last for 40-60 minutes and incorporated standard
DHSC guidance and published information on obesity. The session provided information that addressed
eating behaviours, healthy activity levels and healthy eating patterns. No training in delivery style was
offered. The session was delivered in the participant’s general practice or an alternative community setting.
Where a practice nurse was not available, a trained nurse practitioner was provided by the study team to
deliver the session. Each nurse was required to return a brief questionnaire to ensure fidelity of information-
giving and to monitor whether or not practitioners used motivational or other techniques that were not part
of the control session.

Sample and recruitment

Recruitment began in January 2011 and finished in July 2013. The eligibility criteria were initially defined
as obese young people (i.e. aged 13-17 years) with a BMI > 98th centile for age and sex in accordance
with the UK 1990 growth reference,?® recruited from primary care and community settings within the
Greater London area. Exclusion criteria were as follows:

patients with diagnosed significant mental health problems or undergoing mental health treatment
patients with chronic iliness (apart from asthma, unless it was severe and required excessive doses of
regular steroids), known secondary obesity or monogenic obesity syndrome or using medications known
to promote obesity, and those with a BMI of > 40 kg/m?, who were considered likely to need a more
clinical intervention

® patients with a significant learning disability or those with lack of command of English sufficient to
render them unable to participate effectively in the planned intervention

® patients who had participated in formal behavioural weight management programmes in the previous
12 months.

Owing to slow recruitment, the criteria were widened in March 2012 to a revised definition of obesity,
that is a BMI > 95th BMI centile for age and sex based on the UK 1990 growth reference, and to accept
those with a BMI <45 kg/m2. The age range was also widened to 12-19 years to facilitate recontacting
young people who were previously declined participation. These protocol changes were agreed by the
ethics committee and registered with the International Standard Randomised Controlled Trial Number
(ISRCTN) registry.
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Recruitment was conducted through a range of mechanisms:

® General practices, contacted through the local Primary Care Research Network (PCRN), particularly in
areas with a known high prevalence of obesity. We asked GPs to identify and refer eligible subjects
from existing databases; GPs sent study information packs asking potential participants to contact the
research team if they were interested in participating.

® Other professionals, including paediatricians, school nurses, pharmacists and dietitians, were asked to
refer any eligible subjects presenting to them during the study period.

® Advertising through community media, newsletters, community youth groups, secondary schools
and colleges.

® Advertising through social media and the study website.

Interested young people and families contacted via these routes were provided with age-appropriate
information sheets, approved by the ethics committee, and the same information was used in advertising.

Those interested in entering the study and judged potentially eligible were sent an information pack and invited
to attend with a parent for a baseline assessment when written consent was obtained. Baseline assessments
were undertaken before randomisation at NIHR Great Ormond Street Hospital Clinical Research Facility (CRF)
using a standardised protocol by a paediatrician (LH) and CRF nurses. Eligibility status was also checked.

Participants who enrolled were given a £20 iTunes (Apple Inc., Cupertino, CA, USA) or high-street store
voucher at entry and again at completion, and were reimbursed for travel costs.

Randomisation

Participants were randomised after baseline assessment into the intervention or control arms independently
of the investigators by the Health Services Research Unit at the University of Aberdeen. Allocation was 1: 1
to the two arms and balanced for sex.

Outcomes

Outcomes were measured for all participants at baseline (week 0), mid-treatment (week 13), end of the
intervention (week 26) and 6 months post intervention (week 52) (Table 13 presents details on data collected at
each time point). Outcomes were assessed by clinical assessment, venepuncture and completion of psychological
guestionnaires by young people and parents. The primary outcome (i.e. BMI, calculated from measured height
and weight) was assessed by trained CRF nurses who were blinded to the treatment status of the participant.

TABLE 13 Data collection schedule

Anthopometry v v 4 v
Motivation v v v
QoL measure v 4 v
Blood pressure v v v v
Venepuncture v v

Psychological function v v v
Accelerometry v v

Qol, quality of life.

Reproduced from Christie et al.?8 © Christie et al.; licensee BioMed Central Ltd, 2011. This article is published under license
to BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.
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Primary outcome
The primary outcome was the difference in mean BMI (kg/m?) between groups at the end of the
intervention (week 26), adjusted for baseline BMI, age and sex.

Secondary outcomes
® Anthropometric measures:

BMI at week 52.

BMI SD score (zBMI) at weeks 0, 26 and 52.

Waist circumference at weeks 0, 26 and 52.

Non-invasive measurement of fat mass and fat mass percentage using Tanita 418 bioimpedance
scales (Tanita Europe B.V., Amsterdam, the Netherlands). Fat mass (kg) was calculated from the
impedance value using the formula validated in obese adolescents,?s and fat mass percentage was
calculated by dividing fat mass by body mass.

O 00O

® Health-related quality of life was assessed using the Impact of Weight on Quality of Life (IWQoL)-Kids,
a 27-item instrument consisting of four scales: (1) physical comfort (six items), (2) body esteem
(nine items), (3) social life (six items) and (4) family relations (six items).% Young people and parents
completed separate IWQoL questionnaires referring to the young person. Initially, it was also planned
to use the Pediatric Quality of Life Inventory™ (PedsQL), as outlined in the protocol, but this was
removed after early piloting to reduce the number of questionnaires and decrease client and
researcher burden.

® Psychological factors were measured using:

O Eating Attitudes Test, a validated self-report 26-item checklist of issues relating to eating disorder
and body image.?’ It provides a total score over three subscales: (1) dieting, (2) bulimia and food
preoccupation and (3) oral control.

O Rosenberg Self-Esteem Scale — the most widely used measure of global self-esteem in
adolescents.?

O Psychological health was measured using the online version of the Development and Well-being
Assessment (DAWBA) interview, which generates likely psychiatric diagnosis at the > 50% likely
level.® It was intended to be completed online confidentially before or during the assessment.
Although it was collected reasonably well at baseline, data were missing at follow-up in > 50%
of cases. For this reason, the effect of the intervention on DAWBA outcomes could not be assessed.

® Physical activity: physical activity was assessed using an ActiGraph (ActiGraph, LCC, Pensacola, FL, USA)
accelerometer 7-day measurement.

® (Cardiometabolic risk factors. Young people underwent a clinical examination and venepuncture after an
8-hour fast, which measured:

O fasting insulin (mU/l) and glucose (mmol/l)

O fasting lipids (mmol/l) — high-density lipoprotein cholesterol, low-density lipoprotein cholesterol
and triglycerides

O peripheral, seated blood pressure measured using an electronic DINAMAP (GE Healthcare, Chicago,
IL, USA) after 20 minutes’ rest.

® Health economic outcomes. Data were obtained on preference-based HRQoL, resource utilisation and
costs to inform a cost-effectiveness analysis, which will be reported elsewhere.
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Demographic and clinical data were collected:

Deprivation — socioeconomic status was assessed using the 2010 IMD for the participant’s postcode.'®
This is a standard small-area measure of deprivation. Scores were ranked into IMD quintiles allowing
comparison with the whole of England.3°

Data were also collected on ethnicity, medical history, pubertal status (self-report) and weight
management history.

Data collection

Outcome data were collected during attendance at the CRF. When subjects were unable or unwilling to
attend, a standardised protocol was followed to offer home or telephone assessments. The aim of the home
visit was to prioritise the collection of primary outcome data (i.e. BMI). The visits were completed by researchers
trained to assess height and weight using portable instruments [Seca 875 Flat Scales for Mobile Use (Seca
GmbH & Co. KG, Hamburg, Germany) and Seca Leicester Height Measure (Seca GmbH & Co. KG)]. Sagittal
abdominal diameter was measured using a Holtain Kahn Abdominal Calliper (Seritex Sprl, Wavre, Belgium).
Blood pressure was measured, and young people were invited to provide morning and evening salivary cortisol
samples, a urine sample and self-report pubertal staging. They were also asked to complete the psychological
guestionnaires, the health-care usage questionnaire and a brief smoking questionnaire. Serious adverse events
were monitored by the research team and reported to the steering committee.

Power and sample size

Our pilot data identified a likely effect size of a 1.7 kg/m? reduction in BMI. Lifestyle modification
programmes in obese children result in improvements in HRQoL of 0.3-0.5 SDs."0%.102 |t was calculated that
a sample size of 126 subjects would be required to detect a reduction in BMI of = 1 kg/m? (equivalent to
CD 0.5) with 80% power at 5% significance. Initally, the sample size was inflated to account for clustering
as a result of persistent therapist effects,'® assuming a therapist cluster size of 10.0 in both arms and an
interclass correlation coefficient of 0.025, inflating the size to 126 x {1 +[(10- 1) x 0.025]} = 155. To allow
for 20% dropout, the initial aim was to recruit 200 subjects.

In June 2012, the required sample size was recalculated using within-study data on therapist cluster size and
dropout rates. The mean therapist cluster size was < 4.0 in the intervention arm and all participants bar one
had a different nurse provider in the control arm. The dropout rate had been 14%. Using conservative cluster
sizes of 4.5 for the intervention arm and 2.0 for the control arm and a dropout rate of 14%, it was planned
to recruit at least 155 subjects in order to retain 80% power at a 5% significance threshold. These changes
were agreed with our Data Monitoring and Ethics Committee, Trial Steering Committee and funder.

Fidelity and compliance

Programme compliance was predefined as attendance at the first session, ‘setting the focus’, plus five or
more of the 12 HELP sessions. Adherence to the programme by intervention providers was measured by
self-assessment checklists, live observations and audio-recordings of a quasi-random subsample of sessions.
As part of the training and supervision process, a qualified clinical psychologist observed each provider
when delivering session 1 of the intervention with their first client. The remaining 11 sessions for each
provider’s first client were then rated from an audio-recording. For providers still delivering the intervention
after completion of their first client (at 6 months), a second set of ratings for a further participant was
completed. A Fidelity Adherence Scale based on the Motivational Interviewing Supervision and Training
Scale (MISTS)'4 was used to assess fidelity to delivery of session components and adherence to the
psychological model. Each session was rated by the observer on competence and frequency of delivery

of desired motivational language and methods from 1 (poor) to 3 (high).

Participant experience

Twenty-three young people agreed to take part in a semistructured interview after they had completed their
26-week medical assessment. These participants were sampled to include a range of participants (male and
female across three different age categories: 12—14 years, 15—16 years and > 17 years). Participants were
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selected to reflect the number of young people in each of these age categories across the sample as a
whole. Interviews took place at the young person’s home, at Great Ormond Street Hospital or at their local
community health clinic. If a parent was available at the interview, they were also invited to take part.
Fifteen parents/carers took part in the interviews.

Semistructured interview guides with open-ended questions were constructed in order to understand and
explore the young person’s and the parent/carer’s experience of HELP. Questions were guided by an
evaluation framework in order to elicit information about the structure, process and outcome issues.

The interviews were conducted by independent trained researchers. Informed consent was sought from
both the young people and their parents. Each interview lasted =~ 20 minutes. The interviews were
audio-recorded and transcribed verbatim.

Analysis

Analyses were by intention to treat (ITT). For the primary outcome, BMI at 26 weeks was compared
between treatment groups using a linear regression model adjusted for age, sex and baseline BMI.

A random intercept was fitted at the therapist level to allow for persistent therapist effects. In order to
adjust for biases caused by missing data, the primary analysis used multiple imputation with chained
equations to impute missing BMI measurements at 6 or 12 months, under the assumption that data were
missing at random. An imputation model with 20 imputations containing age, sex, baseline BMI, treatment
group and the number of attempts to contact the participant was used. Secondary analyses included only
participants with available outcome data at baseline and 6 or 12 months (see Table 14).

To estimate the difference in mean outcomes among compliers, a complier-average causal effect model
was used.’® This inflates estimates from ITT analyses to adjust for non-compliance, thereby avoiding
problems caused by patient selection in per-protocol or on-treatment analyses. Compliance was defined as
above. Secondary outcomes were analysed using similar methodology. When outcomes were binary or
ordinal, logistic or ordinal logistic regression models were used. For highly skewed continuous variables,
robust standard errors were used. All analyses were performed using Stata, version 13.0.

Process evaluation

A thematic framework method was conducted on all transcripts. Data were entered into the NVivo
gualitative software package. The thematic analysis followed three phases. Phase 1 involved combing
through each interview for key words and concepts by the primary coder. Phase 2 involved collating

the separate interviews and joining all the highlighted quotes and phrases together into categories, key
words and concepts. These key words and concepts were further developed in discussions between two
researchers who independently conducted their own reading of the data and discussed the analysis with
the intention of creating a solid inter-rater reliability. Phase 3 involved choosing key quotations that were
considered to be the best examples of each subtheme. These data were then used to develop a number
of subthemes and a number of key overarching subthemes. The analysis aimed to identify aspects of
structure process and outcome across all participants.

Ethics
The study was approved by National Research Ethics Service, West London Research Ethics Committee 3,
on 27 August 2010 (reference number 10/H0706/54).

Results

There were 519 contacts from young people or their families interested in participating in the trial, of
whom 352 completed a telephone screening interview and the remainder were unwilling to participate
further, were not eligible or could not be contacted futher after the first contact (Figure 8). Of those young
people who completed the telephone screen, 210 were considered potentially eligible and invited to attend
a baseline assessment. A total of 174 young people (88%) were randomised into the trial, with 87 in each arm.
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The CONSORT recruitment flow diagram.

Primary outcome data on BMI at 26 weeks were collected on 145 (83%) participants (Figure 9): 119 at the
hospital and 26 at home. At study entry, mean age was 15 years and mean BMI was 32.0 kg/m?; 63% of the
participants were female, and participants were from a range of ethnic groups (Table 14). The two arms were
well balanced with respect to baseline BMI and other baseline characteristics.

On average, participants in the intervention arm attended 10 of the 12 HELP sessions; 27 young people
(31%) attended all 12 sessions and 69 (79%) met the criteria for compliance. Of observed sessions,
76% were rated as good, 22% as adequate and only 2% as poor.

Body mass index at 26 weeks was available for 74 (85%) participants in the intervention arm and

71 (82%) participants in the control arm (Table 15). The mean BMI at 26 weeks was 32.9 kg/m? in the
intervention arm and 32.4 kg/m? in the control arm, representing an increase in BMI of 0.18 kg/m? and
0.25 kg/m?, respectively, compared with baseline (Table 76). The effect of the intervention on BMI at

26 weeks adjusted for baseline age, sex and BMI was —0.11 kg/m? (95% Cl —0.62 to 0.40 kg/m?; p=0.7),
indicating that the effect of the intervention was non-significant (Table 77). The effect among compliers
was —0.14 kg/m? (95% Cl -0.78 to 0.51 kg/m?;, p =0.7) and the distributions of BMI change at 26 weeks

in the intervention and control arms were very similar (Figure 10).
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The CONSORT flow chart of follow-up of the 174 participants randomised in the HELP study.

Secondary outcome analyses
There were also no significant differences between arms for a range of other measures of adiposity,
including BMI, at 52 weeks (effect —=0.22 kg/m?, 95% CIl —1.05 to 0.61 kg/m2), weight (-0.72 kg, 95% ClI
—-3.28 to 1.84 kg), waist circumference (0.07 cm, 95% Cl -1.51 to 1.65 cm) and fat percentage (-0.21%,
95% Cl-1.57% to 1.14%) (see Table 74). In addition, there were no significant differences for blood
pressure, psychological function or measures of lipid and glucose metabolism.

Safety

There were no serious adverse events reported that could have been related to participation in the study.
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TABLE 14 Baseline characteristics of participants, by treatment group

Treatment group (N = 87)

Characteristic Control Intervention
Age (years), mean (SD) 15.3 (2.0) 15.0 (2.3)
Female, n (%) 55 (63) 54 (62)

Ethnicity, n (%)

Black 34 (41) 18 (22)
Asian 13 (16) 21(25)
White or mixed 36 (43) 44 (53)
Unknown 4 (5) 4 (5)

Anthropometry, mean (SD)

BMI (kg/m?) 32.0 (4.1) 32.0(4.6)
Weight (kg) 88.9 (14.6) 84.4 (14.9)
Waist circumference (cm) 99 (11) 98 (12)
Estimated fat percentage 44 (8) 43 (8)

Psychological scales, n (%)

EAT-26
Eating attitude score (0-39) (n=173) 11 (8) 10 (8)
Dieting scale score (0-39) (n=173) 7 (5) 7 (6)
IWQoL-Kids
Participant-reported global score (0-100) (n=171) 74 (15) 77 (17)
Parent-reported global score (0-100) (n = 156) 74 (16) 70 (17)
Rosenberg global score (0-30) (n = 165) 18 (5) 18 (6)

Cardiometabolic risk factors, mean (SD)

Blood glucose (mmol/l) (n=173) 4.4 (0.5) 4.5(0.4)
Insulin (1U/1) 11.7 (8.0) 14.2 (13.0)
LDL cholesterol (mmol/l) (n=171) 2.5(0.8) 2.7 (0.8)
HDL cholesterol (mmol/l) (n=171) 1.1(0.3) 1.1(0.3)
Triglycerides (mmol/l) (n=173) 1.0 (0.4) 1.0 (0.7)

EAT-26, Eating Attitudes Test 26-item version; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Notes

All N are 174 except when stated.

Rosenberg scale: higher score means higher self-esteem; EAT-26: higher score means higher worries with diet and/or more
diet behaviours; IWQoL-Kids: higher score means higher weight-related quality of life.

Reproduced from Christie et al.®® © Christie et al.; licensee BioMed Central Ltd, 2011. This article is published under license
to BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly credited.
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TABLE 15 Estimated effect of intervention on primary and secondary outcomes

Number with Mean Mean Adjusted difference
both baseline and change change in between intervention

outcome data, in control intervention  and control groups
Variable control/intervention group group (95% dqi)?

Primary outcome

BMI at 26 weeks 71/74 0.25 0.18 -0.11 (-0.62 to 0.40) 0.7
(kg/m2)

Secondary outcomes (at 26 weeks unless specified)

BMI at 52 weeks 55/60 0.80 0.50 -0.22 (-1.05t0 0.61) 0.6
(kg/m?)

Waist circumference 61/64 0.16 -0.11 -0.72 (-3.28 t0 1.84) 0.6
(cm)

Weight (kg) 71774 1.77 2.00 0.07 (-1.51 to 1.65) 0.9
Fat percentage 55/60 1.25 0.71 -0.21 (-1.57 to 1.14) 0.8
Supine systolic blood 68/73 2.19 3.04 0.01 (-3.24 to 3.26) >0.9

pressure (mmHg)

Supine diastolic blood 68/73 3.41 2.08 -1.21 (-4.63 t0 2.20) 0.5
pressure (mmHg)

EAT-26 score (0-39)
Eating attitude score 65/69 -0.72 -0.84 0.15 (-1.24 to 1.54) 0.8
Dieting scale score 65/69 -1.03 -1.26 -0.09 (-2.32 t0 2.14) 0.9

IWQol global score (0-100)

Participant reported 63/69 6.22 5.94 0.14 (-3.53 t0 3.81) 0.9

Parent reported 52/50 4.37 7.46 0.51 (-3.91 t0 4.93) 0.8
Rosenberg global score 61/64 1.77 1.45 -0.25 (-1.70 to 1.20) 0.7
Insulin (1U/) 56/61 4.31 3.90 1.51 (-1.46 to 4.48) 0.3
LDL cholesterol (mmol/l) 53/61 -0.20 -0.13 0.09 (-0.07 to 0.26) 0.3
HDL cholesterol (mmol/l) 53/61 -0.08 -0.04 0.02 (-0.06 to 0.09) 0.7
Triglycerides (mmol/l) 55/61 -0.01 -0.07 0.08 (-0.08 to 0.24) 0.3

EAT-26, Eating Attitudes Test 26-item version; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

a Adjusted for age, sex and baseline BMI and corrected for missing data by multiple imputation.

Reproduced from Christie et al.®® licensee BioMed Central Ltd, 201 1. This article is published under license to BioMed
Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited.
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TABLE 16 Secondary outcomes at 26 and 52 weeks showing number with available data and mean values, by time
of measurement

n (mean)
Characteristic Week 26 Week 52
BMI (kg/m?) Control 71 (32.4) 55 (32.5)
Intervention 74 (32.9) 60 (33.2)
Weight (kg) Control 71(91.2) 55 (91.6)
Intervention 74 (90.0) 60 (91.1)
Waist circumference (cm) Control 61(99.1) 55 (97.4)
Intervention 64 (100.2) 60 (99.4)
Estimated fat percentage Control 55 (43.3) 52 (43.6)
Intervention 62 (44.2) 50 (43.9)

EAT-26 score (0-39)

Dieting scale Control 65 (6.8) 54 (6.1)
Intervention 70 (7.0) 59 (6.6)

Eating attitude Control 65 (11.1) 54 (9.8)
Intervention 70(10.7) 59 (10.3)

IWQol global score (0-100)

Participant reported Control 65 (80.9) 53 (78.5)
Intervention 70 (79.8) 59 (82.5)
Parent reported Control 54 (77.6) 34 (76.4)
Intervention 53 (73.6) 41 (75.9)
Rosenberg global score (0-30) Control 64 (19.9) 53 (20.4)
Intervention 66 (20.0) 56 (20.4)
LDL cholesterol (mmol/l) Control 55 (2.5)
Intervention 61(2.6)
HDL cholesterol (mmol/l) Control 55 (1.1)
Intervention 61 (1.1)
Glucose (mmol/l) Control 55 (4.5)
Intervention 61 (4.6)
Insulin (IU/1) Control 56 (17.3)
Intervention 61 (20.7)
Triglycerides (mmol/l) Control 56 (1.0)
Treatment 61(1.2)

EAT-26, Eating Attitudes Test 26-item version; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Reproduced from Christie et al.® licensee BioMed Central Ltd, 2011. This article is published under license to BioMed
Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited.
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TABLE 17 Secondary analysis of estimated effect of intervention on primary and secondary outcomes, not
corrected for missing data

Number with Mean Mean Adjusted difference
both baseline and change change in between intervention

outcome data, in control intervention  and control groups
VELEL][S control/intervention group group (95% CI)?

Primary outcome

BMI at 26 weeks 71/74 0.25 0.18 —0.08 (-0.56 to 0.40) 0.7
(kg/m?)

Secondary outcomes (at 26 weeks unless specified)

BMI at 52 weeks 55/60 0.80 0.50 -0.45 (-1.31 t0 0.41) 0.3
(kg/m?)

Waist circumference 61/64 0.16 -0.11 -0.35(-2.92 t0 2.22) 0.8
(cm)

Weight (kg) 71/74 1.77 2.00 0.18 (-1.32 to 1.68) 0.8
Fat percentage 55/60 1.25 0.71 -0.22 (-1.50 to 1.07) 0.7
Supine systolic blood 68/73 2.19 3.04 0.03 (-3.14 to 3.20) >0.9

pressure (mmHg)

Supine diastolic blood 68/73 3.41 2.08 -1.17 (-4.54 to0 2.21) 0.5
pressure (mmHg)

EAT-26 score (0-39)
Dieting scale 65/69 -0.72 -0.84 -0.05 (-1.25to 1.15) 0.9
Eating attitude 65/69 -1.03 -1.26 -0.36 (-2.45t0 1.72) 0.7

IWQol global score (0-100)

Participant reported 63/69 6.22 5.94 —-0.45 (-3.97 to 3.07) 0.8

Parent reported 52/50 4.37 7.46 1.52 (-2.75t0 5.78) 0.5
Rosenberg global score 61/64 1.77 1.45 -0.31 (-1.70 to 1.07) 0.7
Insulin (1U/) 56/61 4.31 3.90 0.76 (-1.99 to 3.52) 0.6
LDL cholesterol (mmol/l) 53/61 -0.20 -0.13 0.08 (-0.09 to 0.24) 0.4
HDL cholesterol (mmol/l) 53/61 -0.08 -0.04 0.00 (-0.07 to 0.08) 0.9
Triglycerides (mmol/l) 55/61 -0.01 -0.07 0.06 (-0.08 to 0.20) 0.4

EAT-26, Eating Attitudes Test 26-item version; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

a Adjusted for age, sex and baseline BMI and corrected for missing data by multiple imputation.

Reproduced from Christie et al.®¢ licensee BioMed Central Ltd, 2011. This article is published under license to BioMed
Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited.
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FIGURE 10 Distribution of changes in BMI from baseline to 26 weeks in control and treatment groups among 145
participants with measurements at both time points. Reproduced from Christie et al.,® licensee BioMed Central Ltd,
2011. This article is published under license to BioMed Central Ltd. This is an Open Access article distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly credited.

Process evaluation results
The themes and subthemes generated are illustrated in Table 18.

Reasons for joining the study
Two themes were connected to a choice to participate in the study, namely a desire to lose weight and
the desire for more knowledge:

Mainly | wanted to lose weight . .. | wanted to see what it was about and get more information and
knowledge on how to lose weight.
Male, 16 years

Practicalities

Participants were asked about their experience of the practical aspects of the programme, for example the
venue, location and timing of the sessions. Factors that both prevented and promoted attendance were
identified as themes.

Factors promoting attendance The timing of the sessions, usually after school, was well accepted by
the young people. Participants spoke positively about the flexibility of the timings. For example, the
following participant explained that session times were adjusted to fit with school holidays:

It varied because we went during the summertime so it used to be quite, it used to be Mondays after
school, but then | went to summer holidays and then that time was when we’d done, so my HELP
provider said that if it was easier for me, she could go earlier, so she changed it. It varied on what
would be easier for me.

Female, 14 years

Factors preventing attendance Young people described how competing demands of school and other
commitments made it difficult to attend.

NIHR Journals Library www. journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

TABLE 18 Themes and subthemes from qualitative interviews (intervention group)

Reasons for joining the study Desire for weight loss
To gain knowledge
Practicalities Factors that promoted attendance Suitable/flexible timings
Close proximity of the venue
Factors that prevented attendance School work
Other commitments
Ideas for improvement Desire for physical activity component

Desire for meal plan

Experience of HELP overall Comfortable to talk
Individualised
Style of delivery Easy to understand
Collaborative vs. instruction
Behavioural outcomes Increased activity levels Changes in lifestyle activity
Engagement in programme activities
Changes in eating behaviours Choosing healthier options
Introduction of regular eating
Changing eating habits outside the home
Psychological outcomes Increased confidence Talking with others

Confidence related to behaviour change
Increased motivation
Cognitive outcomes Increased awareness
Increased knowledge Knowledge related to regular eating

Knowledge related to portion size

Source: unpublished data from the PROMISE programme. Deborah Christie and Russell M Viner from the General and
Adolescent Paediatrics Unit, University College London Institute of Child Health, London, UK; personal communication.

One young person described how other commitments ultimately led to her withdrawing from the
intervention sessions:

Yeah, | mentioned when | stopped it, it was mainly literally because of time, because | used to
commute to unilversity] and | had work as well and then | worked on Saturdays as well; so my week
was sort of just fully loaded and I didn’t want to keep postponing the sessions.

Female, 17 years

Ideas for improvements
Participants were asked about their ideas for any changes or improvements. The two main themes to
emerge were desire for physical activity and desire for a meal plan.

Desire for physical activity component Several young people explained that they would have liked the
session to include a physical component:

What would have improved it if, there’s more exercise, but there was hardly any exercise, it's more of
a communication . . . . Yeah, activities and stuff.
Male, 16 years
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Request for a meal plan A further suggestion offered by a number of young people was the request for
a meal plan:

I think | would have like, like you know some kind um, you know, what we eat module something
what you could everyday as like an example, kind of like a diet plan . .. Like, maybe you could try and
follow for a week, ‘cause I found it a bit difficult.

Female, 18 years

Experience of the Healthy Eating and Lifestyle Programme overall
Participants were asked general open-ended questions about their experience of the HELP intervention
sessions.

Comfortable to talk Young people spoke about how comfortable they felt talking during the HELP
sessions. Participants varied in their ideas of which factors influenced their ability to talk in the sessions.
For one person, it was related to feeling that she could be herself:

Just that it's made me feel comfortable, welcome and | felt | could be myself here and | don’t need to
be anyone that someone wants me to be, | can just be me and it just helped.
Female, 13 years

... and she always seemed to be interested in what | had to say, if you know what | mean. And yeah,
I was glad | got her, she was really nice . .. | was really comfortable with talking to her.
Female, 15 years

One parent explained how having someone outside the family was an important factor in making her
daughter feel comfortable about talking about overweight:

It enabled her to talk about overweight in a way she hadn’t been able to previously.
Parent

The following young person spoke about how, despite having worries, she felt that the session provided a
safe place for her to talk:

Because obviously at my age weight isn't something you would want to talk about, but she made me
open to it and she didn’t make me feel scared because obviously, like, if | was to have questions or
| felt scared, or | was worried about it, | wouldn’t really want to ask, because | would feel insecure,
but she made me know it was a safe place to talk and | think what she done was actually really cool
because not many people do that.

Female, 14 years

Individualised Young people described how they had experienced the programme as individualised
for them:

So the thing I really liked about it was the fact that it was, the setting could be changed to pinpoint
what | need and although it was there, it was kind of customised just for me and | thought that was
really helpful.

Female, 14 years

Yeah and they break down our weeks and come up with things we can do, so it’s more personal

about me, it's not kind of, they’re not telling me to do stuff. It’s all about me and how | can do it.
Female, 15 years
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Style of delivery Young people reported that the information was easy to understand. They valued the
collaborative style of the providers, preferring this style to one of didactic teaching:

| liked the fact that the way she displayed things to me was slightly different from actually teaching
me about why we gained weight, what can we do to lose it.
Male, 16 years

Easy to understand Young people spoke about how the information was clearly explained:

If I didn’t understand something, yeah she would explain it to me properly, so | could understand.
Female, 12 years

Collaboration versus instruction Participants valued the collaborative approach, preferring this style to
one of didactic teaching:

And it was good to be, to kind of just talk about it, instead of being instructed to do this, or to
do that.

Female, 16 years

One young person explained how the collaborative, supportive style of HELP was very different from her
experience of Weight Watchers® (New York City, NY, USA) previously:

It's better because it was more, a lot more, | wasn't told exactly what to do. | didn’t feel like ‘oh gosh
I’'m disobeying this, I'm disobeying that’. | was just allowed to kind of accept the terms and use what
I wanted to. Like, learn everything, but use what | wanted to use in the sessions.

Female, 16 years

Cognitive outcomes
Participants were asked about any perceived changes in the way that they thought about overweight.

Increased awareness Increased awareness emerged as a main theme. A subtheme was an awareness of
the factors that influenced eating:

Well, to be honest | just thought because I, the reason | thought | was overweight is because | eat too
much and | don't exercise but then | realised it's because the reason why | eat so much — to be honest
I am losing weight. The reason why | eat too much is linked to how the days has been, or, what’s it
called, my mood on the day.

Female, 14 years

It did help, talking about why we eat, ‘cause then she realised sometimes that she was eating out
of boredom.
Parent

| know she’s become a bit more, kind of like, | remember one time, she was going to eat cheese or
something and we said no ‘cause it’s got a lot of fat in it, so she’s become kind of aware.
Parent

One participant described a self-awareness that had developed through the programme:

But | came here and it's something totally different and something that | did not expect but I've
benefited from it because | know who | am now and that’s something | didn’t know before.
Female, 16 years
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Increased knowledge Young people reported that participation led to increased knowledge. Within this
theme, two subthemes were identified: (1) knowledge in relation to portion size and (2) knowledge about
regular eating.

Knowledge of portion sizes

Like, made me understand what kind of portions | have and should | have a smaller or bigger, or um
should | have one scoop, two scoops, it just helped me to understand . .. | don’t need to have lot to
feel hungry; I just need to have a little bit to feel good like, it helps.

Female, 13 years

Knowledge about regular eating Others spoke about gaining knowledge about how to structure
meal times:

| think it was interesting to find out, like, that you can eat what you like, but obviously in moderate
sizes and portions yeah ... Um, the 3 + 2 thing was really helpful . . . the balanced diet, so three main
meals and then you have two snacks in between . .. That was quite good . .. you don’t have to feel
hungry, like, all day.

Female, 18 years

Some participants spoke about the way this increased knowledge was gained across the whole programme:

Yeah, | learnt just like overall, | don’t know specifically, but overall | just learnt how it can affect me,
why | eat and what | should do like, how to space everything out and how to, it’s not about cutting
stuff out; it's more about portion sizes, stuff like that ... And I just learnt that, it's the way | think
about food, not just ‘cause I'm greedy, but because it's the way, like how things change and how |
am that affects the way | eat.

Female, 14 years

One young person explained that with this knowledge came an increase in self-efficacy:
It just generally expanded my knowledge of how overweight, you can conquer it and | can do things
that I didn’t know | used [to be able] to do.

Female, 13 years

Although many participants reported increased knowledge, two participants alluded to how an increase in
knowledge had not translated into behaviour change:

| know what to do and not do, but | don’t do it.
Female, 15 years

No, I'm still the same old me, with more knowledge.
Male, 12 years

Behavioural outcomes

Changes in lifestyle activity Young people spoke about how they had incorporated changes into their
daily activities:

Oh yeah, like | said, | try and take public transport as much as | can rather than the car.
Female, 18 years
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He’s not just staying and don’t do nothing, now he’s started going to school walking and not use bus.
His brother is a bit better and now they walking together with his brother and coming back, walking
and he’s going basketball.

Parent

Engagement in programme activities Other young people mentioned that they had joined activities
including sports such as swimming, basketball and football. Several young people also spoke about how
they had been inspired to join the gym:

| started going to the gym in, yeah ... running, that’s it, more running and swimming.
Male, 13 years

I've been doing a lot more exercise, like been going to the gym and been going jogging.
Female, 17 years

Changes in eating behaviours Participants reported changes in their eating behaviours. Several young
people explained how they were actively choosing ‘healthier options’. This was often linked with an
increase in the consumption of fruit and vegetables:

And she doesn’t have to clear her plate. If she’s full, she’s full. She doesn’t make herself eat it and
that kind of thing, isn’t it. | mean she still goes through bad days where YP [young person] can’t resist,
but, generally speaking, most of the time she’ll go for the healthy more often than not.

Parent

The choices she makes, like instead of going for chocolate, she’ll go for an apple, or she’ll say ‘oh no,
I'll watit till dinner’, which is a big change.
Parent

After that session, she [mother] tries to like, when we have dinner, she’s tried to keep it to a lower
portion size, or less than we, less than we used to have before.
Male, 13 years

Introduction of regular eating Several young people described how they were eating more regularly.
In particular, they spoke about introducing breakfast and the positive impact that this had generated:

Better, oh | started having breakfast as well ‘cause | don’t normally have breakfast and it like, it made
me feel really, like, energetic.
Female, 17 years

Changes in eating habits outside the home Changes were also reported in eating habits outside the
home. Several young people spoke about how they are now taking food from home to school, rather than
buying food, for example at the shop or in the school canteen. There was a belief that this had a positive
impact as it increased both the sense of control and the likelihood of eating a "healthier option’:

... ‘cause | bring pack lunch into school now instead of, like, eating what's there so | can control,
like, the sort of food that it is.
Female, 17 years

Psychological outcomes
Participants were also asked about whether or not there had been any changes in the way that they feel
about themselves. The two main themes were increased confidence and changes in motivation.
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Confidence linked to behaviour change Participants described increased confidence and the positive
impact that this had on their behaviour:

She used to not come to the shopping centres or some other crowded places with us, she’d rather
stay indoors, but now, she can go with her sister look, shopping city and all this go and walk around.
Parent

Made me more confident, | don’t need to be someone they want me to be, | can, like at school
I would usually hide myself ... | don’t hide away and go ‘OK, I'm this, I'm that’. | say to them
‘no, this is not me, why are you talking to me” and | would feel much better about myself.
Female, 13 years

One young person explained how his increased confidence had changed his experience of physical
education in school:

... like in PE [physical education] last year, | would, | don’t know, | would hide behind the door until it
was over. So wouldn't do it and with badminton | would do it, but | wouldn’t put that much effort
into it and now it’s, | don’t know, like something must of snapped or something, but I've started
doing it now.

Male, 12 years

Talking with others Participants spoke about how their ability to talk with others about overweight had
changed in a positive way. The following participant described how her response to advice from others
had changed:

| find them more easy to talk about, so like if someone was to tell me you know, ‘you're eating too
much’, | wouldn’t be offended by it, I'd be like ‘oh yeah that’s true, | might as well cut down because
what I’'m doing is obviously not going to help me’. That'’s ... I'm not as, um, | can take like, | can take
opinions more now. Yeah, family, like before if | was eating too much they would tell me and I'd be
offended, but now, I'll understand and, yeah.

Female, 14 years

One participant spoke about how her feelings of shame had reduced and the effect this had on her social
interactions with others:

... like, before | was really ashamed to talk, | was ashamed to like talk about myself, so | wouldn't
participate; | would just kind of ignore it and walk off or something and feel quite awkward, but now
| think, | can handle that a bit better, you know like, | can like joke around about it . .. And people
can joke around me.

Female, 18 years

Increased motivation
Um, it's like before | didn’t used to be bothered at all so now, sometimes, most of the time, | am
bothered and, like, | do try hard and think and | don’t think it's useless.
Female, 13 years
The following participant explained that realising the skills she has helped with this motivation:
... like HELP, it made me realise the different skills | have and, like, it taught me that | can be

motivated, that if | wanted to do something, | would do it.
Female, 16 years
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It was found that HELP, a multicomponent adolescent-specific weight management intervention based on
published best practice and designed to enhance motivation to change and develop self-efficacy and
self-esteem, did not reduce BMI or improve psychological or cardiometabolic function when compared
with a single educational session in a community sample of obese adolescents. There was no evidence of
harm from the intervention.

A high-quality randomised trial of a complex intervention, previously shown to be promising in clinical
practice, was conducted. The HELP intervention was based on published best practice and was designed
specifically for adolescents struggling to manage their weight; it included parents as well as young people
and included an element of personalisation. The primary outcome was a reproducible quantitative measure
recorded by blinded observers. ‘Raw’ BMI was used rather than BMI SD score (zBMI), as the skewness in the
BMI distribution means that the same change in kg/m? will produce a smaller change in zZBMI the more
obese the subject is.’® A community sample of obese young people was recruited and the intervention was
tested against a standardised educational session. Randomisation was conducted independently of the
research team. Attrition was low compared with other paediatric obesity studies,'®” and the recruited sample
was sufficient to identify the desired effect size with high power. Fidelity of delivery of the intervention was
good and =~ 80% of participants received at least the intended ‘dose’ of the intervention, which is good for
complex interventions.

The study was subject to a number of limitations. Recruitment was difficult and the eligibility criteria were
widened to include adolescents with morbid obesity. However, it is unlikely that this influenced the results,
as only nine participants (4.6%) had a baseline BMI of between 40 and 45 kg/m?2. Attrition was significant
by 52 weeks; although the smaller sample size reduced the power to identify an effect of the intervention,
it is likely that the direction of bias from attrition would have been to preferentially retain those in whom
the intervention had been effective and inflate any identified effect. Although full data on the primary
outcome were available in all who attended for follow-up, it was not possible to collect sufficient planned
follow-up data on physical activity and psychological morbidity. However, given the absence of any
significant effects on other secondary outcomes, it is unlikely that the intervention would have had an
effect on physical activity and psychological morbidity.

Comparison with the literature

Systematic reviews show that the outcomes of programmes that include adolescents are more variable
than those limited to earlier childhood.#221.198 Many published trials are of low quality, with a 2015
systematic review!'% reporting that 28 out of 31 included studies had an unclear or high risk of bias due
to the lack of information about or lack of procedures to ensure adequate randomisation and blinding of
outcome assessments. The findings of this study of no effect for HELP are similar to a number of other
weight management trials in the literature. Recent meta-analyses®'-1%8 suggest that lifestyle modification
programmes in children are associated with a reduction in BMI of 1.15 kg/m? (see Peirson et al.'%) to 1.3 kg/m?
(see Ho et al.9"). Systematic reviews?'1%8 suggest that lifestyle modification interventions improve quality of life
(Qol)'8 and may have small but discernible effects on lipids and insulin.?' In contrast, this study found no
effect of HELP on BMI, lipids or QoL.

Qualitative findings

These accounts offer an important insight into the experiences of the young people attending the HELP
intervention sessions. Young people were attracted to the study by the desire to lose weight and gain
more knowledge of how to do this. Access to the programme was widely accepted in terms of the
practical aspects, such as the location, flexibility and timing of the sessions. However, competing demands
on the young person’s schedules, such as school work and other activities, had an impact on attendance.
Young people felt that the programme was individualised for their specific needs. The sessions were
experienced as collaborative and the participants felt comfortable talking with the HELP provider. In relation
to outcome, young people reported a general increase in knowledge and awareness of healthy eating.
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This knowledge was translated into behaviour change, with young people reporting improved choices,
regular eating, reduced portion sizes and changes in eating habits outside the home. Increased activity
levels, improved self confidence and changes to motivation were also reported.

There are a number of possible explanations for the null findings, relating to the methods, the population
or the intervention. First, it is possible that the trial did not provide an adequate test of the intervention;
however, it was adequately powered and methodologically robust, as described earlier.

We found that the control arm achieved similar levels of BMI change to the intervention group, raising the
possibility that the comparator intervention had some effect. This is supported by the observation that a
large proportion of those in the control arm achieved a small BMI reduction.

Second, it is possible that the population was different from those paediatric obesity interventions that
have identified an effect. A community sample of young people was recruited from London and the
surrounding counties. The sample was highly deprived, with ~ 40% of participants in the most deprived
IMD quintile (20% was expected) and around half were from black or minority ethnic groups. Related to
this, mental health problems were identified in 34% of the sample at baseline, despite excluding young
people with previously known mental health conditions. This is considerably higher than in the general
population,® although the prevalence of mental health problems in obese groups is not well established.
In contrast, most published paediatric obesity studies have been undertaken in hospital settings,®'
particularly academic centres in the USA, where study populations are dominated by more affluent white
families.%2 There is evidence that childhood obesity interventions based on education and personal
behavioural change are less likely to be effective in more deprived populations,' as poorer families may
face structural and cultural barriers to lifestyle change. These may include financial barriers and fewer
family and community resources for young people wishing to change.

Third, the results may be explained by intervention issues, including delivery, content and intensity
factors. The pilot data were obtained from a small clinical programme delivered by highly trained clinical
psychologists. However, given that use of clinical psychologists is not generalisable to larger community
settings owing to issues of cost and lack of available workforce, provision in this trial was modified to
delivery by less well-qualified graduate psychologists. Providers were given 5 days of intensive training in
intervention delivery, together with regular supervision; fidelity, as judged by a clinical psychologist, was
good. However, the reduction in the therapist skill level may have contributed to the null results.

The HELP intervention was based on best practice as defined by NICE,'? but sessions focused on addressing
key adolescent issues in weight self-management, including self-esteem, emotional eating and self-regulation
relating to food, rather than focusing on calorie restriction or provision of exercise sessions. Systematic reviews
suggest that programme features associated with efficacy of lifestyle interventions include involvement of
parents, weekly or more frequent contact with participants, inclusion of a structured exercise component and
intervention duration of > 6 months.?'19%8 HELP included involvement of parents but did not include the last
three elements.

The HELP intervention was no more efficacious than standard care of a single educational session for
reducing BMI in a community sample of obese adolescents. This adds to the existing evidence base of lack
of effectiveness of weight management trials for children and adolescents, despite HELP being based on
best practice and designed for adolescent development needs. Further work is needed to understand how
weight management programmes can be delivered effectively to young people from diverse and often
deprived backgrounds in which childhood obesity is common. At minimum, this study reinforces the need
for higher-level, structured interventions to tackle the growing public health burden of obesity in the UK
and internationally.
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Healthy Eating and Lifestyle Programme trial cost-effectiveness:
cost-utility analysis alongside a randomised controlled trial

Abstract

Background

The HELP trial was a RCT in which 174 obese adolescents were randomly allocated to receive a
motivational multicomponent lifestyle modification intervention in a community setting or enhanced
standard care, and followed up for 12 months.

Aims
The costs and cost-effectiveness of HELP versus enhanced standard care from the perspective of the UK
NHS were compared.

Methods
A cost-utility analysis was carried out to estimate the mean costs and quality-adjusted life-years (QALYs)
per subject over a 1-year period, using resource use data and utility values collected during the trial.

Results

Mean intervention costs per subject were £918 for HELP and £68 for enhanced standard care. There
were no significant differences between the two groups in mean resource use per subject for any type of
health-care contact. Adjusted costs were significantly higher in the intervention group (mean incremental
costs for HELP vs. enhanced standard care £1003, 95% Cl £837 to £1168). There were no differences in
adjusted QALYs between groups (mean QALYs gained 0.008, 95% CI —0.031 to 0.046 QALYs).

Conclusions

No evidence was found that a motivational multicomponent lifestyle modification intervention delivered
in the community was more effective than a single educational session in improving QoL in a sample of
obese adolescents. HELP was associated with higher costs, mainly due to the extra costs of delivering
the intervention.

Introduction
Childhood obesity has increasingly become one of the most serious global public health challenges.
Globally, an estimated 42 million children aged < 5 years were overweight or obese in 2010."

The prevalence of obesity in England remains high. The NCMP found in 2014 that 9.5% of children in
the Reception year at school were obese and a further 13% were overweight; 19% of children aged
10-11 years were obese and 14% were overweight.'2 Figures from the Health Survey for England (HSE)
for 2012 show that ~ 28% of children aged 2 to 15 years were overweight or obese.'3.114

Childhood obesity has both immediate and long-term effects on health and well-being. Obese children
are more likely to have risk factors for cardiovascular disease, such as high cholesterol or high blood
pressure,’'> pre-DM, ¢ bone and joint problems,!'” sleep apnoea''® and social and psychological problems
(such as stigmatisation and poor self-esteem).119.120

More than half of children who are obese will grow up to be obese as adults'2! and are therefore more at
risk of adult health problems such as heart disease, type 2 DM (T2DM), stroke, some cancers and
musculoskeletal and psychosocial problems.122-125

As well as having a substantial impact on health, obesity is also associated with significant health
expenditures. In England, the costs of overweight and obesity to the health system have been calculated to
be £4.2B per annum.'26 Obese individuals have been found to have medical costs ~ 30% greater than
their peers of normal weight.'2” In terms of non-health-care costs, productivity losses due to obesity have
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been estimated to be £15.8B.12¢ Childhood obesity in particular imposes a substantial cost to the health
system, with estimated costs of ~ US$14B per annum in the USA.128

There are few economic evaluations of childhood lifestyle obesity interventions and, among those that
have been conducted, differences in the type of lifestyle intervention, age of participants, cost components
included, country of setting, outcomes of interest and methodologies mean that it is difficult to draw
conclusions about whether or not such interventions are cost-effective. Table 79 shows findings from a
literature review of economic evaluations of studies in childhood obesity.

In an accompanying paper,'38 the efficacy of a community-delivered motivational multicomponent
intervention compared with enhanced standard care for obese adolescents was evaluated. The aim of this
paper was to assess the costs and cost-effectiveness of the intervention from the perspective of the UK NHS.

Overview of economic evaluation

A cost-utility analysis was undertaken to compare the costs and outcomes associated with HELP versus
those associated with enhanced standard care. The outcome measure was QALYs, which combine length
of life and quality of life, and are consistent with NICE recommendations.'3 The analysis took a UK NHS
perspective; costs from a Personal Social Services perspective were likely to be negligible and so were
excluded. Costs were calculated in 2013/14 Great British pounds. The time horizon was 1 year, reflecting
follow-up in the trial. Extrapolation beyond the end of the trial using decision-analytical modelling was

not undertaken because the within-trial analysis found no evidence of significant differences in benefits
between the intervention and control groups, and costs were significantly higher in the intervention group;
the 1-year time horizon was long enough to reflect all important differences in costs or outcomes between
the two treatments. As the time horizon was 1 year, discounting was unnecessary. Given the findings,
incremental costs and QALYs were presented separately.

Resource use and costs

For every subject, the cost of the lifestyle intervention and the cost of follow-up, using resource use data
collected retrospectively in the trial, were calculated via questionnaires sent to subjects at baseline and
at 6 and 12 months post randomisation.

The cost of HELP included providers' training, learning materials for providers and subjects and time spent
by providers/an experienced psychologist in each follow-up session with subjects.

There were 21 providers who received training to deliver HELP (each trained for 5 days for 7 hours per day)
from psychologists experienced in specific motivational interviewing techniques and in the use of solution-
focused questioning in the intervention group. In the enhanced standard-care group, the nurses did not
receive any training in delivery style.

In the HELP group, the 1.5 hours spent by the provider to deliver the intervention and room rental for each
session were accounted for, as well as the 1.5 hours spent by the experienced psychologist to supervise
the delivery of session 1 of the intervention with the provider’s first subject. In the enhanced standard-care
group, the 1 hour spent by the nurse to deliver the single educational session and room rental were
accounted for.

Providers’ travel time (1.5 hours) to and from session venues and travel costs were accounted for in

the HELP group. Travel time (2 hours) to and from session venues was accounted for in the enhanced
standard-care group only if the intervention was delivered by a nurse provided by the study team (n = 36),
as other standard-care sessions were provided by local practice nurses in their own practices.
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TABLE 19 Literature review of economic evaluations of studies of childhood obesity

Hayes et al.’?®

Moodie et al.'*°

McAuley et al.™

Kalavainen et al.'??

Australia

Australia

New Zealand

Finland

The intervention consisted of eight home visits by specially trained
community nurses, including one visit at 30-36 weeks’ gestational age,
and seven visits at 1, 3, 5, 9, 12, 15 and 24 months after birth. These
visits included one-on-one consultations of 1 hour duration at which
age-appropriate education and advice on feeding, nutrition and physical
activity were provided. Both control and intervention participants
received the usual childhood nursing service from their local area health
service, consisting of one home visit by a community nurse within

1 month of birth plus visits to the local clinic

The control group also received home safety information sent by mail at
1, 3,5, 9 and 18 months

The interventions targeted evidence-based behaviour change: reduction
in television viewing, reduced consumption of sugar-sweetened drinks
and increased water consumption, reduced consumption of energy-
dense snacks and increased consumption of fruit and vegetables,
increased active play after school and at weekends and increased active
transport to school

Current practice covered any initiatives to address concerns about
healthy eating, physical activity or childhood obesity

The main intervention was the provision of community activity
co-ordinators to encourage all children to be a little more physically
active every day by increasing the variety of and opportunities for
physical activity at interval, lunchtime and after school beyond what was
currently provided. Nutrition-based interventions included supplying
intervention schools with a cooled water filter and the provision of free
fruit for a 6-month period. Several nutrition resources were developed,
targeting reductions in sugary drinks and increased fruit and vegetable
intakes, including ‘APPLE Bites’ (a community-based resource
highlighting ideas, recipes, hints and tips for being more active and
eating well at home), science lessons at school and an innovative card
game simulating completing a triathlon

The routine programme consisted of two individual appointments for the
children by school nurses; it was modified from the current counselling
practice for obese children in school health care in the region. The group
programme consisted of 14 evening sessions held separately for parents
and children, and of one joint session of making healthy snacks

1 month; followed up
until 2 years of age

4-12 years

5-12 years

7-9 years

'Healthy Beginnings’ is a moderately priced
intervention with demonstrated effectiveness that
offers similar or better value for money than
existing obesity prevention or treatment
interventions targeted at older children

Be Active Eat Well Program (BAEW) was
affordable and cost-effective, and generated
substantial spin-offs in terms of activity beyond
funding levels. Elements fundamental to its
success and any potential cost efficiencies
associated with scaling up now require
identification

The relatively simple intervention approach
employed by the APPLE project was successful in
significantly reducing the rate of excessive weight
gain in children, with implementation costs of
NZ$664-1708 per kg of weight gain prevented
over 4 years

Family-based group treatment is more costly than
individual routine counselling
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TABLE 19 Literature review of economic evaluations of studies of childhood obesity (continued)

Wake et al."33

Goldfield et al.'3*

Hollinghurst
et al.'®

Janicke et al.'3®

Australia

USA

UK

USA

The intervention consisted of primary care screening, followed by a 5-10 years
brief, structured secondary prevention programme, which consisted of

four standard consultations over 12 weeks with the aim of changing

nutrition, physical activity and sedentary behaviour. The comparator was

usual care

Families were randomised to one of two groups: mixed treatment 8-12 years
whereby subjects received a mixture of individualised plus group
treatment (mixed), and group treatment that did not involve individual

therapy (group)

The treatments were (1) a hospital clinic (control in both trials),
comprising a MDT of consultant, dietitian and exercise specialist,

(2) a nurse-led primary care clinic replicating the service provided by
the hospital and (3) an intensive intervention using Mandometer®

(AB Mando, Huddinge, Sweden), a behaviour modification tool aimed
at encouraging slower eating and better recognition of satiety

5-16 years

For both the family-based and parent-only interventions, 90-minute
group sessions were held weekly for the first 8 weeks, then biweekly
for the next 8 weeks. Child and parent participants in both treatments
monitored dietary intake and physical activity. Families were taught to
categorise foods as red, yellow and green based on a modified version
of the Stoplight programme. Increased physical activity was promoted
through a pedometer-based step programme. Families and group
leaders worked together to set daily dietary and physical activity goals
at the end of each group session

8-14 years

Primary care screening followed by brief
counselling did not improve BMI, physical activity,
or nutrition in overweight or mildly obese 5- to
10-year-olds, and it would be very costly if
universally implemented

A family-based, behavioural intervention
employing group treatment alone is a more
cost-effective approach to treating paediatric
obesity than a mixed group plus individual format

Intensive management using the Mandometer
was effective but costly (£432 per 0.1 reduction
in BMI SDS) compared with conventional care
(range £153-173). A total of 26% of children
receiving conventional care achieved a clinically
meaningful reduction in BMI SDS; however, use
of Mandometer training may be justified in
children not responding to conventional lifestyle
interventions

Parent-only interventions may be a cost-effective
alternative treatment for paediatric obesity,
especially for families in medically underserved
settings

MDT, multidisciplinary team; SDS, standard deviation score.
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Educational materials (manuals/leaflets) were supplied to both providers and subjects in the HELP group.
Leaflets were supplied to subjects in the enhanced standard-care group.

Follow-up resource use included GP surgery consultations, GP telephone consultations, GP home consultations,
contacts with the practice nurse, referrals to secondary care services (e.g. dietitian, physiotherapist, osteopath,
chiropractor, psychologist, counsellor, dentist, radiologist, community pharmacist), hospital inpatient admissions,
hospital day-cases and hospital outpatient visits.

Unit costs were obtained from published sources'#.'4" and local costs, and were inflated when appropriate.

Utilities and quality-adjusted life-years

Subjects’ generic health state was assessed using the EuroQol-5 Dimensions, three-level version (EQ-5D-3L),
descriptive system'42.143 at baseline and at 6 and 12 months post randomisation. The EQ-5D-3L is a
validated, generic health-related, preference-based measure comprising five dimensions (mobility, self-care,
usual activities, pain, anxiety/depression) with three levels in each item. Every EQ-5D-3L health state was
converted into a single summary index (utility value) using a formula that attaches weights to each of the
levels in each dimension based on valuations by general population samples. Given the perspective of

this analysis, a value set for the UK population was used to calculate utility values at each time point for
every subject.’* Utility values at each point in time were calculated. The values lie on a scale between

0 (equivalent to death) and 1 (equivalent to full health); negative values are possible, representing states
worse than death. A utility profile was created for each subject assuming a straight-line relation between
their utility values at each measurement point in time. QALYs for each subject from baseline to 12 months
were calculated as the area under the utility profile.

Dealing with missing data

Multiple imputation was used to impute missing data for the costs of primary and secondary care contacts,
total cost, utility values at every time point and total QALYs. The cost variables were unit costs multiplied
by resource use. Age, gender and treatment allocation were included in the imputation models as
additional explanatory variables.

The imputation was based on a multivariate normal regression, and generated 20 imputed data sets.

Statistical methods
Mean resource use, costs, utility values and QALYs were compared between all subjects on an ITT basis.

Differences in mean costs and QALYs between groups were calculated using regression analysis, regressing
individual QALYs and costs against treatment allocation in the trial controlling for other factors. QALYs
gained were adjusted for age, gender and baseline utility values. Incremental costs were adjusted for age,
gender and costs in the 6-month period prior to baseline. To analyse QALYs gained, a linear regression
model was used. To account for skewness of the cost data, a generalised linear model with gamma

family and log-link was used;'#* using log-normal, Gaussian, inverse Gaussian and negative binomial
distributions was also considered, but the gamma model gave the best fit in terms of residual plots and
the Akaike Information Criterion. Standard errors were corrected to account for uncertainty in the imputed
values. Analyses were carried out using Stata, version 13.1.

Subject characteristics

Subjects in the clinical trial were well balanced in terms of age, gender and baseline BMI and EQ-5D
values, although there were slightly fewer black subjects and slightly larger numbers of white and Asian
subjects in the HELP arm. 38
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Resource use and costs

During the 12-month follow-up, there were no significant differences in any component of health-care
resource use between the HELP and enhanced standard-care arms (Table 20). The most common types of
contact were GP surgery visits for both groups, with a mean of 1.57 (SD 2.31) visits in the HELP group
(n=58) and 1.46 (SD 1.80) visits in the enhanced standard-care group (n = 50), followed by outpatient
visits in the HELP group [mean 0.64 (SD 1.22), n=58] and counsellor visits in the enhanced standard-care
group [mean 0.30 (SD 1.48), n=53]. Any other health-care visits comprised visits with a dentist, an
orthodontist or an optician.

TABLE 20 Mean (SD) health-care resource use and unit costs (2013/14 values) (complete data)

Trial arm

Enhanced standard

HELP care

Type of resource use (unit) Unit costs () n Mean (SD) n Mean (SD) Difference
Hospital

Inpatient (admission) 1758.36 [23] 59 0.05(0.29) 53 0.06 (0.41) -0.01 0.93

Day case (attendance) 693.00 [23] 59 0.15(0.81) 52 0.04 (0.19) 0.1 0.32

Outpatient (visit) 108.22 [23] 58 0.64(1.22) 52 0.29 (0.70) 0.35 0.07

A&E (visits) 115.00 [23] 58 0.29(0.56) 53 0.23 (0.54) 0.07 0.53
GP

Surgery (consultation) 45.00 [24] 58 1.57(2.31) 50 1.46 (1.80) 0.11 0.79

Home (visit) 114.00 [24] 59 0.00(0.00) 53 0.00 (0.00) 0.00 0.00

Telephone (consultation) 27.00 [24] 59 0.27(0.69) 53 0.32 (0.94) -0.05 0.75
Nurse

Home (visit) 70.00 [24] 59 0.02(0.13) 52 0.00 (0.00) 0.02 0.35

Surgery (visit) 13.43 [24] 58 0.26(0.78) 53 0.25(0.78) 0.01 0.93

Telephone (consultation) 13.43 [24] 58 0.02(0.13) 52 0.00 (0.00) 0.02 0.35
NHS dietitian (visit) 35.00 [24] 58 0.09(0.34) 52 0.04 (0.19) 0.05 0.37
Community pharmacist (contact)  56.00 [24] 58 0.31(0.78) 52 0.15 (0.54) 0.16 0.23
NHS physiotherapist (visit) 34.00 [24] 58 0.14(0.71) 53 0.19 (1.00) -0.05 0.76
Private physiotherapist (visit) 77.00 [24] 58 0.03(0.26) 53 0.06 (0.41) -0.02 0.73
Osteopath (visit) 34.00 [24] 58 0.03(0.26) 53 0.00 (0.00) 0.03 0.34
Chiropractor (visit) 34.00 [24] 58 0.00(0.00) 53 0.00 (0.00) 0.00 0.00
Psychologist (visit) 59.00 [24] 58 0.31(1.88) 53 0.06 (0.41) 0.25 0.34
Counsellor (visit) 58.00 [24] 58 0.09(0.66) 53 0.30 (1.48) -0.22 0.31
Any other health care (contact) 81.00([23,24] 57 0.46(1.31) 53 0.45 (1.25) 0.01 0.99

A&E, accident and emergency.
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In the complete-case analysis, the mean total cost of health-care resource use per subject was £363 (95% Cl
£221 to £505) in the HELP group (n =55) and £357 (95% Cl £114 to £600) in the enhanced standard-care
group (n = 48) (Table 21). Accounting for missing data using multiple imputation, the values were £320
(95% Cl £212 to £428) for the HELP group and £462 (95% Cl £268 to £657) for the enhanced standard-
care group.

A total of 758 sessions were delivered in the intervention group and 71 sessions were delivered in the
control group. The total intervention cost per subject was £918 (95% Cl £875 to £960) for the delivery of
the HELP intervention and £68 (95% Cl £63 to £73) (see Table 27) for enhanced standard care.

TABLE 21 Mean cost of HELP, enhanced standard care and resource use, per subject

Trial arm (£)
HELP vs. enhanced

Type of cost HELP Enhanced standard care standard care (£)

Training, mean (SD)
Provider/nurse 130 (0) 0 (0) 130
Psychologist 46 (0) 0 (0) 46

Intervention, mean (SD)

Provider/nurse 201 (90) 33(17) 168
Psychologist 134 (60) 0 (0) 134
Room rental 114 (51) 13 (6) 101

Travel, mean (SD)
Provider/nurse 279 (124) 22 (26) 257

Materials, mean (SD)

Manual for provider 3(0) 0 (0) 3

Manual/leaflets for subjects 5(0) 1(0) 4

Other materials for subjects 5(0) 0(0) 5
Intervention costs per subject, 918 (201) 68 (22) 850
mean (SD)

Mean costs (95% Cl) of health-care resource use during follow-up

Complete cases 363 (221 to 505) 357 (114 to 600) 6 (-264 to 275)
(n=55) (n=48) (n=103)
With imputation 320 (212 to 428) 462 (268 to 657) -142 (-363 to 79)

Total costs (95% Cl) per subject (intervention cost plus health-care resource use during follow-up)

Complete cases 1281 (1246 to 1527) 425 (188 to 675) 855 (685 to 1224)
(n=55) (n=48) (n=103)
With imputation 1238 (1237 to 1452) 530 (343 to 732) 708 (587 to 1028)
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Accounting for missing data using multiple imputation, the mean total cost per subject was £1238
(95% Cl £1237 to £1452) in the intervention group (n =87) and £530 (95% Cl £343 to £732) in the
control group (n = 87) (see Table 20). Values for complete-case analysis followed the same trend

(see Table 20). The difference in intervention costs between the intervention and control groups was
driven by the costs of the delivery of the HELP intervention and providers’ travel.

Utilities and quality-adjusted life-years
Mean utility values per subject at each follow-up point were similar for both groups and did not vary
significantly over time in either group (Table 22).

Accounting for missing data, mean utility values per subject increased from 0.792 (95% CI 0.736 to 0.849)
at baseline to 0.848 (95% Cl 0.806 to 0.890) at 6 months and then remained unchanged at 0.849

(95% Cl1 0.807 to 0.891) at 12 months in the intervention group. In the control group, the mean utility
values per subject increased from 0.829 (95% CI 0.788 to 0.870) at baseline to 0.891 (95% Cl 0.858 to
0.924) at 6 months and declined to 0.847 (95% CI 0.805 to 0.889) at 12 months. The mean total QALYs
per subject were 0.855 (95% Cl 0.816 to 0.895) in the intervention group and 0.881 (95% Cl 0.851 to
0.912) in control group. Utility values and QALYs were similar for complete cases.

Cost-utility analysis

In the base-case analysis, accounting for missing data using multiple imputation and baseline characteristics,
there were no significant differences in costs or QALYs between the two groups: the mean incremental cost
of HELP versus enhanced standard care was £1003 (95% Cl £837 to £1168) and the mean QALYs gained
were 0.008 (95% CI-0.031 to 0.046) (Table 23). The incremental costs and QALYs gained for HELP versus
enhanced standard care remained not significantly different from zero when rerunning the base-case analysis
without adjustment, and using complete cases.

TABLE 22 Mean utility values and QALYs per subject

Complete cases

Baseline 0.793 (0.735 to 0.850) (n=83) 0.833 (0.792 to 0.875) (n=85)
6 months 0.852 (0.803 to 0.902) (n=68) 0.881(0.844 t0 0.918) (n=63)
12 months 0.851 (0.799 to 0.902) (n=59) 0.871(0.812 to 0.930) (n=52)
QALYs 0.837 (0.787 t0 0.887) (n=54) 0.867 (0.828 to 0.907) (n=50)

With imputation

Baseline 0.792 (0.736 to 0.849) 0.829 (0.788 t0 0.870)
6 months 0.848 (0.806 to 0.890) 0.891 (0.858 to 0.924)
12 months 0.849 (0.807 to 0.891) 0.847 (0.805 to 0.889)
QALYs 0.855 (0.816 to 0.895) 0.881 (0.851 to 0.921)

Data include values imputed using multiple imputation (see text).
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TABLE 23 Cost-effectiveness of the HELP intervention vs. enhanced standard care: complete-case and imputed data
analyses (baseline to 12 months)

Base case® 1003 (837 to 1168) 0.008 (-0.031 to 0.046)
No adjustment” 861 (713 to 1010) —-0.037 (-0.100 to 0.027)
Complete-case analysis® 1022 (673 to 1372) 0.018 (-0.021 to 0.058)
Complete-case analysis with no adjustment® 955 (432 to 1477) —0.030 (-0.093 to 0.033)

a Data include values imputed using multiple imputation with standard errors corrected to account for uncertainty in the
imputed values. The QALYs gained are adjusted for age, gender and baseline utility values. The incremental costs are
adjusted for age and gender in the 6-month period prior to baseline.

b As for the base-case analysis except that the QALYs gained and the incremental costs are unadjusted.

c As for the base-case analysis except that there is no multiple imputation of missing values.

d As for the base-case analysis except that the QALYs gained and the incremental costs are unadjusted and there is no
multiple imputation of missing values.
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Discussion

The economic analysis of the HELP trial showed that the intervention had similar outcomes but higher
costs when compared with enhanced standard care. Resource use during follow-up was similar between
the trial arms; therefore, the cost of the HELP intervention was the major driver of the cost difference.

Given that there were no differences in outcomes or resource use during follow-up between groups, and
given the higher intervention costs, these findings indicate that the HELP intervention is not cost-effective.

As noted, there are few evaluations of childhood obesity interventions that include an economic evaluation with
which to compare these results; however, differences between studies in terms of age of participants, country,
components of the interventions and outcome measures make comparisons with other studies difficult.

Implications for policy

The health risks and health-care costs associated with overweight and obesity are considerable. A public
health approach to develop lifestyle interventions in adolescents should target factors contributing to
obesity and barriers to lifestyle change at personal, environmental and socioeconomic levels.4¢

The HELP intervention was no more efficacious than standard care of a single educational session for
reducing BMI in a community sample of obese adolescents. This adds to a large literature on negative
weight management trials for children and adolescents. Further work to understand how weight
management programmes can be delivered effectively to young people should be considered.

Such research must also consider the cost implications of weight management programmes.

Strengths and weaknesses

The HELP intervention was designed specifically for adolescents who have difficulty losing weight and
encouraged parents to participate and support their children. The major strengths of the study are that it
is based on data from a RCT and that best practice methods have been used in the economic evaluation.
The use of subject-level data allowed a comprehensive and accurate assessment of all health-care costs,
which was more reliable and less biased than use of self-reported data. Moreover, the numbers of control
and intervention subjects in the economic evaluation were balanced and their baseline characteristics were
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similar, although there were slightly fewer black subjects and slightly larger numbers of white and Asian
subjects in the HELP arm.

A limitation of the study was the difficulties in recruiting obese adolescents; therefore, the eligibility criteria
were widened to include adolescents with morbid obesity. This represented only 4.6% of subjects, 38
making it unlikely to influence the outcomes.

The economic analysis had a time horizon of only 1 year, reflecting the duration of follow-up in the trial.
Although this is a limited duration, given that no differences in utility values, QALYs or resource use during
follow-up were found between groups up to 12 months, then measuring costs and benefits after 1 year
using modelling was unlikely to change the results.

Only NHS costs were included in the evaluation and not, for example, costs to subjects and families.

Given that there were no differences in health-care resource use during follow-up or utility values between
groups, then including these costs is unlikely to change the conclusions. These costs may make the
intervention appear less cost-effective if the HELP intervention costs were to increase when incorporating
time and travel costs borne by subjects and families to participate in the intervention.

Implications for future research
Future research is needed to identify the most cost-effective lifestyle intervention for obese adolescents,
including its length and intensity as well as long-term sustainability into adulthood.

Summary

The HELP trial showed that changes in BMI in obese adolescents who received the intervention are
similar to those seen in adolescents who received enhanced standard care. The complementary economic
analysis has further shown that there were no differences in HRQoL and health-care resource use during
12 months’ follow-up between the two groups. The HELP intervention was more costly than the control
because of higher intervention costs, and so is unlikely to be cost-effective.

Key findings across study C

® Across all young people in the study, approximately one-third reduced their BMI, one-third increased
their BMI and one-third retained the same BMI at 6 and 12 months after starting the study.

® Recruitment to the trial was difficult, with a large degree of work required to recruit obese young
people into the trial.

® No difference was found in the BMI of young people between the HELP group and the control group at
6 or 12 months. This means that HELP and the single nurse-delivered session had very similar effects on
the BMI of young people and their cardiovascular risk over the 6 and 12 months of the study.

® Regarding secondary outcomes, there was no difference in young people’s waist circumferences, blood
pressure and other cardiovascular risk markers (e.g. cholesterol, glucose and insulin), measures of Qol,
self-esteem or problem eating behaviours at 6 or 12 months between those young people who received
HELP and those who received the nurse session.

® Regardless of trial group, young people and their families reported that joining the trial had helped
them make positive changes to their diet, activity levels and motivation.

® Mean intervention costs per subject were £918 for HELP and £68 for enhanced standard care.
Adjusted costs were significantly higher in the intervention group [mean incremental costs for HELP vs.
enhanced standard care £1003 (95% Cl £837 to £1168)]. There were no differences in adjusted QALYs
between HELP and the nurse session (standard care).
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Chapter 5 Study D: evaluation of anti-obesity drug
treatment in children and adolescents

Abstract

Background

Three drugs were approved for obesity treatment in the UK between 1998 and 2006 (although the last
two were subsequently withdrawn from the market): orlistat (Alli®; GlaxoSmithKline plc, Brentford, UK),
sibutramine (Meridia®, Abbott Laboratories, Abbott Park, IL, USA) and rimonabant (Acomplia®; Sanofi,
Paris, France). In 2014, the revised NICE guidelines recommended that orlistat was appropriate for obesity
management in children and adolescents aged > 12 years in certain circumstances.'? The aims of this study
were to (1) gain a better understanding of young people’s and families’/carers’ experiences of using AODs,
(2) use this improved understanding to develop interventions that optimise AOD usage in young people
and (3) analyse GP prescribing patterns of AODs and compare their prescribing to current recommendations.

Methods

To assess the aims, a series of studies were conducted: (1) a systematic review and meta-analysis
evaluating the efficacy and safety of AODs from published RCTs in children and adolescents; (2) cohort
studies to investigate prescribing patterns [for orlistat, sibutramine, metformin (Glucophage®; Merck Serono,
Darmstadt, Germany)] to young people in primary care settings; (3) a survey study to determine current
practice in prescribing these drugs to young people for obesity treatment, with examining GP-completed
guestionnaires across UK general practices (in England, Scotland, Wales and Northern Ireland); and

(4) semistructured interviews with young people (i.e. aged 13-18 years) and their parents from three
specialist obesity clinics, to understand children’s and families’ perspectives of treatments.

Key results
Evidence from published RCTs showed that orlistat and sibutramine (in combination with behavioural
therapy) significantly reduced BMI compared with placebo in young people.

Prescribing of AODs (orlistat, sibutramine) to children and adolescents increased 15-fold between 1999
and 2006, but approximately 45% of orlistat and 25% of sibutramine prescriptions were discontinued
after 1 month of treatment, and before patients could see any weight benefits.

There was also a steady increase in metformin prescribing to obese and overweight young people,
particularly in girls aged 16-18 years.

In 121 returned questionnaires (80% response rate), 61% of GPs reported issuing the drugs to their
patients without secondary or tertiary care team advice. Despite comprehensive guidance provided in the
NICE guideline, GPs expressed a need to develop a new guide for prescribing AODs to young people.

Young people and parents described side effects as a significant experience and few adhered to prescribed
regimens, independently changing lifestyle and dosage to tolerate medications.

Conclusions

General practitioners require more support from a specialist in managing the treatment of obesity in
children in the community. Pharmacological treatment is unlikely to be effective without further assistance,
such as lifestyle modification or psychological support. There should be further research to develop a
collaborative, prospective, obesity management surveillance network for children and adolescents across
other specialist centres in the UK. This could examine effectiveness, safety and prescribing patterns of
medications along with other interventions (e.g. psychological intervention, bariatric surgery) for weight
management in clinical practice.
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Key findings across study D

® Evidence from published RCTs has shown that orlistat and sibutramine significantly reduce BMI
compared with placebo in young people: orlistat together with behavioural therapy reduced BMI
by 0.83 kg/m?, with a large number of gastrointestinal adverse drug reactions. Sibutramine with
behavioural therapy reduced BMI by 2.20 kg/m?2. The pooled analysis based on 12 RCTs showed a BMI
reduction of 0.64 kg/m?2 with metformin treatment compared with placebo after 6 months of treatment.

® The majority of AOD prescriptions were rapidly discontinued, before patients could see any weight
benefits: prescribing of AODs (e.g. orlistat, sibutramine) to children and adolescents increased 15-fold
between 1999 and 2006. However, approximately 45% of orlistat and 25% of sibutramine prescriptions
were discontinued after 1 month of treatment. This indicates that these drugs are poorly used in the
general population.

® There was a steady increase in metformin prescribing to obese and overweight young people: the use
of metformin increased fivefold between 2000 and 2010 in primary care, particularly in girls aged
16-18 years.

® Use of AODs in primary care is rare, particularly in males and those aged < 16 years. High rates of
discontinuation were seen, primarily in those prescribed orlistat. Over half of GPs who initiated
pharmacological treatment to obese and overweight young people did not consult a specialist for
advice. Rates of compliance with NICE guidance for orlistat were low and GPs report low confidence in
the use of AODs in this age group. Improved training and support for GPs is needed to guide AOD use
in primary care, for both current and future generations of drugs.

® Use of AODs is challenging and complex for many adolescents, and few young people describe positive
experiences. Few adhered to prescribed regimens, independently changing lifestyle and dosage to tolerate
medications. Improved clinician—patient partnership in decision-making and better patient education and
subsequent support are likely to improve medication concordance and maximise efficacy.

Background

There has been a dramatic rise in the prescription of AODs in children and adolescents'#” in response to
the global epidemic of childhood obesity. It is estimated that the global prevalence of child and adolescent
obesity in 2006, using conservative definitions by World Health Organization (WHO) region, varied from
3% in South-East Asia to 8% in Europe, rising to 13% in the Americas.! Clear evidence of high levels

of current and future comorbidity associated with childhood obesity has driven a search for effective
treatments of both childhood obesity and related comorbidities, including problems of glucose-insulin
homeostasis, dyslipidaemia, hypertension and other metabolic and psychological problems. 145 Although
attention has focused appropriately on lifestyle modification interventions, a role has been identified for
AODs in the treatment of older children and adolescents.™® In both the USA™! and the UK,"" AODs are
recommended for those in whom lifestyle modification has failed or who have significant obesity-related
comorbidities. There are few data on the scale of AOD use in children and adolescents.

At the time of planning the PROMISE programme, there were two medications internationally approved
for obesity treatment in adults: orlistat (a gastric and pancreatic lipase inhibitor) and sibutramine

(a serotonin and noradrenergic reuptake inhibitor). Rimonabant, a selective cannabinoid receptor 1 (CB1)
antagonist, was withdrawn worldwide in 2008 because of severe psychiatric side effects.

The US Food and Drug Administration approved the use of orlistat in obese adolescents aged > 12 years,
and sibutramine in obese young people aged > 16 years. In the UK, NICE guidance' identified orlistat

and sibutramine as appropriate second-line treatments for those aged > 12 years with significant obesity
comorbidities. In 2007, orlistat was approved for over-the-counter (OTC) use in the USA, and in October 2008,
the European Medicines Agency (EMA) recommended that orlistat be made available OTC in Europe as well.152
However, each of these recommendations was based on a limited evidence base, with a small number of
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RCTs for each drug. Two recent reviews*2153 of obesity treatment in children and adolescents did not
adequately address pharmacotherapy for paediatric obesity.

Prior work by this research team had shown that prescribing of AODs for children and adolescents aged
< 18 years rose 15-fold in the UK between 1999 and 2006.'>* Notably, this occurred largely before the
publication of the NICE guidance in 2006, which endorsed the use of AODs in children and adolescents
for the first time. There is a need to have compelling evidence to support AOD use in children.'s0

The overall aims of this study were to (1) gain a better understanding of young people’s and families'/
carers’ experiences of using AODs, (2) use this improved understanding to help inform future interventions
that optimise AOD usage in young people and (3) analyse GP prescribing patterns of AODs and compare
their prescribing to current recommendations.

Subsequent to the commencement of PROMISE, sibutramine was withdrawn in Europe (in January 2010)
and the USA (in October 2010) as a result of concerns about cardiovascular side effects. Because of this,
the use of metformin for non-DM uses in children and adolescents was included as part of this study.
Metformin is the most commonly used drug in the management of childhood obesity, although it is not
classed as an AOD because it is used as an insulin-sensitising agent in DM.

Substudy 5.1: systematic review and meta-analysis to evaluate the
efficacy and safety of anti-obesity drugs

This work was reproduced and published as Russell M. Viner, Yingfen Hsia, T. Tomsic, and lan C. K. Wong.

‘Efficacy and safety of anti-obesity drugs in children and adolescents: systematic review and meta-analysis'.
Obesity Reviews, 2010;11:593-602. https://doi.org/10.1111/j.1467-789X.2009.00651.x."%°

Licence to reproduce number (John Wiley & Sons): 4675940164204,

As part of the preparation for the anti-obesity drug (AOD) workstream of PROMISE, we undertook a
systematic review and meta-analysis of AOD use in children and adolescents. This was conducted and
submitted after the award of the programme, and we therefore include it in the programme outputs.
The findings reported here are substantially those reported in the published paper.

Aim

The aim of this substudy was to systematically review the literature and investigate the efficacy and safety
on AOD in children and adolescents.

Methods

Literature search

Search strategies drew on published optimal search strategies for drug trials.’s6157 The following databases
were search between January 1996 and July 2008 for clinical trials investigating AOD and body weight
reduction: MEDLINE, EMBASE, and the Cochrane Central Register of Controlled Trials (CENTRAL). We

also searched the trial registers: the metaRegister of Controlled Trials (www.controlled-trials.com), WHO
clinical trial registered (www.who.int/ctrp/en/) and the Clinical trials government (www.clinicaltrials.gov/).
Hand-searching was also carried out to examine the reference lists of identified studies.

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
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STUDY D: EVALUATION OF ANTI-OBESITY DRUG TREATMENT IN CHILDREN AND ADOLESCENTS

Eligibility criteria

The inclusion criteria for systematic review were published double-blind randomised placebo-controlled
clinical trials investigating the effects and safety of AOD (orlistat, sibutramine, rimonabant) for body
mass index (BMI) reduction in children and adolescents aged < 20 years, with duration > 6 months.
We excluded quasirandomised, open-label crossover trials and studies published only in abstract form.
There was no restriction on language. Note that, given that a range of definitions of childhood obesity
exist, we included any trials which used an established definition of overweight or obesity (BMI > 85th,
95th or 98th centile; BMI > International Obesity Taskforce definitions).'s® Given our age range, we
examined BMI reduction rather than weight loss as the primary outcome, as growing children with

a stable weight may exhibit reduced BMI.

Data extraction and quality assessment

Two reviewers (YH, TT) performed the electronic searches and screened the articles independently. Articles
that clearly did not meet eligibility criteria were rejected on initial review. Articles marked for potential
inclusion were then obtained electronically or in paper copy, and assessed again for inclusion.
Disagreement was resolved by consensus.

Those included studies deemed to meet inclusion criteria by both reviewers were appraised. A standardised
form was used to record all details of the papers reviewed.s® The standard form included study design,
blinding status, trial duration, mean age of participants, gender, number of participants in treatment

and placebo group, interventions and the assessment of intention-to-treat (ITT) analysis. The Quality of
Reporting of Meta-analyses (QUOROM) guideline was used for reporting our review.%

Statistical analysis

We expressed the primary outcome as change in raw BMI rather than in BMI standard deviation score
(SDS), as use of BMI SDS masks significant loss of body mass in the very obese during adolescence. ¢

We calculated weighted mean differences for continuous outcomes (e.g. BMI) and risk difference for
dichotomous outcomes at the end of study follow-up. The meta-analysis used a random-effects model
with RevMan 5.0.16 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark).
The primary outcome analysis (BMI) was based on ITT data from the completion of the randomised trial,
prior to any crossover or open-label extension. However, data on secondary outcomes and adverse events
were taken from the same trial end point as the BMI data, using the highest-quality data reported in each
trial (whether the ITT population or for completers). Where SDs were not reported, these were obtained
from standard errors, confidence intervals (Cl), t-values or p-values that relate to the differences between
means in two groups. The DerSimonian and Laird Q-test was performed to assess the degree of
heterogeneity between studies, and the 2-statistic was used to describe the percentage of total variation
across studies due to heterogeneity. Owing to the small number of studies, we were unable to assess
publication bias by inspection of Funnel plots. Secondary outcomes were included in the meta-analysis if
each outcome was reported in more than two studies for each drug. Findings were reported in accordance
with the QUOROM consensus statement. '

Results

The review flow chart is shown in Figure 11. The initial search identified 101 studies, of which 85 were
excluded after reviewing the abstracts. The most common reasons for exclusion were study participants
were aged > 20 years, review article or ineligible primary outcome. Sixteen studies were appraised in detail
and assessed for inclusion in the meta-analysis.
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Potential relevant trials identified and screened for retrieval

85 studies excluded:

¢ Study participants aged > 20 years,
* Review with no original data,

¢ Other primary outcome,

¢ Not relevant,

¢ Duplicate articles,

A
Studies retrieved for full review

e Orlistat,
¢ Rimonabant,
¢ Sibutramine,

Two studies as subgroup
analyses of other trials ¢

Four trials excluded from Four trials excluded from

meta-analysis: meta-analysis:

® Open-label design, ¢ Open-label design, —

* Non-blinded trial, * Duration <6 months,

e Secondary obesity,
A 4

Orlistat RCTs included in Sibutramine RCTs included

meta-analysis in meta-analysis

Review flow chart. Source: Viner et al.">>

Two were identified as subgroup analyses and excluded. Details of the remaining 14 studies are shown in
Table 24. Of eight appraised studies of sibutramine, four were excluded from the meta-analysis: two were
open-label studies without a control (placebo) group,6°'6" one randomised controlled trial had a study
duration of only 3 months'é2 and one randomised controlled trial excluded subjects with primary or
nutritional obesity.’s3 Of six studies of orlistat, four were excluded: three were open-label uncontrolled
studies,'s4166 and one was an open-label non-blinded randomised controlled trial.’s” Two studies of orlistat
and four of sibutramine were identified as eligible for meta-analysis (Table 24).

Subjects across all trials included in the meta-analysis had similar demographic profiles: the majority were
aged 12-18 years, mean BMI was between 30 and 40 kg/m? and subjects were predominantly white or
Hispanic. In each trial, subjects with secondary causes of obesity were excluded, as were those with DM.
All trials included a standardised low-fat, low-energy diet and encouragement to exercise, with a variable
element of behavioural modification in some trials.

Studies were all of similar quality. All studies included an ITT analysis, reported eligibility criteria, and
co-interventions were similar in intervention and control arms. The main limitation to quality was moderately
high attrition rates, averaging 19% for sibutramine studies and 25% for orlistat studies. Most studies did not

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
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TABLE 24 Appraised trials of sibutramine and orlistat for weight reduction in children and adolescents

Study and year of
publication

Sibutramine RCTs

Berkowitz
et al., 2003""

Godoy-Matos
et al., 2005'®

Berkowitz et al.,
2006'7°

Garcia-Morales

et al., 2006'%

Van Mil et al.,
2007'¢*

Danielsson et al.,
2007

Location

Design

USA RCT, followed by OL
Brazil RCT
USA RCT
Mexico RCT

The Netherlands RCT

Sweden Crossover RCT,

followed by OL

Duration

Phase 1: 6 months
RCT

Phase 2: 6 months
OL 6 months

12 months

6 months

3 months

20 weeks +
20 weeks crossover;
by 6 months OL

Sample
Age case:

BMI (standard
deviation)

(years) placebo pre-treatment

13-17  43:39
14-17  30:30
12-16  368:130
14-18  23:23
12-18  12:12
7-20 50

37.8+38

Case
Female: 37.5+3.8
Male: 37.6 +4.3
Placebo
Female: 35.8 +4.2
Male: 37.4+1.9
Case: 36.1+3.8
Placebo: 35.9 +4.1

Case: 35.1+5.3
Placebo: 36.6 +£5.2
Case: 30.1+45
Placebo: 33.3+5.0

BMI SDS (range):
2.9-9.7

Co-intervention

Behavioural protocol;
dietary counselling,
encouraged exercise

500 kcal/day deficit diet;
dietary counselling;
encouraged exercise

500 kcal/day deficit diet;
behaviour protocol;
encouraged exercise

Dietary recommendations

Dietary and exercise
advice

Lifestyle modification

15mg q.d.

10mg g.d.

10mg q.d. (15mg q.d.

if did not lose > 10%
BMI from baseline)

10mg q.d.

10mg q.d.

Phase 1: 10mg q.d.;
At 8 weeks, 15mg if
loss < 4 kg within 8.
Phase 2: sibutramine
10mg or 15 mg

Ethnic group

White: 54.9%
Black: 41.5%
Others: 3.6%
Brazilian: 100%

White: 57%
Black: 21%
Hispanic: 16%

Mexican

Scandinavian

Included for
meta-analysis

Yes

Yes

Yes

Yes

No

No
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Sample BMI (standard
deviation)
Duration (years) placebo pre-treatment

Included for
meta-analysis

Study and year of Age case:

publication Location Design Co-intervention Ethnic group
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Sibutramine open-label trials

Reisler et al.,
2006'%°

Violante-Ortiz
et al., 2005

Orlistat RCTs

Chanoine et al.,
200572

Maabhs et al.,
2006'7

Orlistat open-label trials

McDuffie et al.,
2004

Norgren et al.,
2003

McDuffie et al.,
2002'%

Ozkan et al.,
2004'%7

oL

oL

RCT

RCT

oL

oL

oL

ocC

12 months

6 months

54 weeks

6 months

3 months

12 months

6 months

5-15 months

13-18 20

12-18 67

12-16  352:181

4-18  20:20
12-17 20
7-12 1"
12-17 20
10-16  22:20

40+5.6

342+6.0

Case: 35.7+4.2

Placebo: 35.4 +4.1

Case: 39.2+1.2

Placebo: 41.7 +2.6

44.1+12.6

333

White: 36.2 +1.2

African—American:
503+1.3

Case: 32.5
Placebo: 31.2

Calorie-restricted diet;
encouraged exercise

Diet; aerobic physical
activity

Diet; behavioural
modification; exercise
counselling

Dietary counselling;
exercise counselling

Diet; behavioural

programme

Diet

Diet; behavioural
programme

20% reduction in daily

calories based on age

and gender; increased

activity level

10mg q.d.

10mg q.d.

120 mg t.i.d.

120 mg t.i.d.

120 mg t.i.d.

120 mg t.i.d or q.i.d.

120 mg t.i.d.

120 mg t.i.d.

White

Mexican

White: 405
Black: 90
Other: 38
White

White: 10
African—American: 10

Scandinavian

Caucasian: 10

African—American:

White Turkish

No

No

Yes

Yes

No

No

No

No

OC, open (unblinded) control trial; OL, open-label; g.d., once a day; qg.i.d., four times a day; RCT, randomised controlled trial; t.i.d., three times a day.

Source: Viner et al.'®
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describe the randomisation process nor comment on allocation concealment or blinding of outcome
assessors. Because there was little variation in quality, we did not perform sensitivity analyses according to
study quality. Secondary end points were reported inconsistently, and frequently in a subgroup of patients or
not in an extractable fashion.

Orlistat

Two studies fulfilled criteria to be included in the meta-analysis, with a total sample size for BMI outcomes
of 573 adolescents (see Table 24). One ran for 6 months and one for 12 months. Each used the
recommended dose of 120 mg three times daily, and participants also received behavioural, dietary and
exercise counselling. Participants in both studies also received multivitamin supplements.

Figure 12 shows the pooled estimate of mean BMI change with orlistat was a reduction of 0.83 kg/m?
(95% Cl 0.47 to 1.19 kg/m?) compared with placebo. There was no evidence of heterogeneity. We were
unable to undertake an analysis of proportions achieving 5% and 10% reductions in BMI or weight as this
was reported in only one study.

Secondary outcomes for orlistat compared with placebo are shown in Table 25. There were no significant
differences in fasting lipids, glucose or insulin between the orlistat and placebo groups. As waist circumference,
body fat and blood pressure were each reported in only a single study, these outcomes were not included in
the meta-analysis. The effect of orlistat and placebo on changes in vitamin A, D and E levels was not included
in the meta-analysis as the dose of multivitamin used in each trial was not specified; however, neither study
reported any significant difference in levels of each vitamin between groups during the trial. We were unable
to undertake sensitivity analyses for orlistat due to the low study numbers.

Adverse reactions for orlistat compared with placebo are shown in Table 25. Those taking orlistat were
significantly more likely to experience a range of gastrointestinal side effects. It was not possible to assess
the risk of any gastrointestinal event or study discontinuation due to gastrointestinal side effects.

Sibutramine

Data from four randomised controlled trials were included in the meta-analysis, with a total sample size
for BMI outcomes of 686 adolescents (see Table 24). Three studies ran for 6 months and one study for

12 months. Two studies used a dose of 10 mg sibutramine per day,%8'%° one study used 10 mg per day
for the first 6 months, increasing the dose to 15 mg per day for the second 6 months if subjects had failed
to lose > 10% of initial BMI,7° and one study used a dose which increased from 5 to 15 mg over the

first 7 weeks.7" Figure 12 shows that the pooled estimate of mean change in BMI for sibutramine was a
reduction of 2.20 kg/m? (95% Cl -2.83 to —1.57 kg/m?). There was no significant heterogeneity. Secondary
outcomes for sibutramine compared with placebo are shown in Table 3. Sibutramine treatment increased
the absolute percentage of 5% and 10% BMI responders by 45% and 39% respectively, and decreased
waist circumference by nearly 6 cm on average, compared with placebo.

Sibutramine was associated with significant improvements in triglycerides and high-density lipoprotein
(HDL)-cholesterol compared with placebo (two studies each). Data on the effect of sibutramine on body
composition (e.g. fat mass loss) were unavailable. Sensitivity analyses for sibutramine: we conducted
sensitivity analyses for study duration (6 or 12 months) and for the use of a behaviour therapy (BT)
programme as a co-intervention. A BT co-intervention was used for all study participants in two'7%17" of the
four sibutramine studies. Sibutramine plus BT co-intervention produced a mean BMI reduction of 2.23 kg/m?
(95% Cl -3.12 to —1.34 kg/m?) compared with placebo and BT. Sibutramine without BT produced a mean
BMI reduction of 2.04 kg/m? (95% Cl —3.50 to —0.58 kg/m?). The ITT analysis was undertaken at 6 months
in three studies and at 12 months in one study. Sibutramine produced a mean BMI reduction of 2.60 kg/m?
(95% Cl-3.16 to —2.04 kg/m?) in the single 12-month study32 and 1.95 kg/m? (95% Cl -2.81 to —1.08 kg/m?)
in the three 6-month studies. We repeated the 6-month analyses with the addition of intermediate non-ITT
data from 6-month assessments in the single 12-month study; mean BMI reduction across the four studies

at 6 months was largely unchanged: —2.02 kg/m? (95% CI -2.49 to —1.55 kg/m?). It was not possible to
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Study and year Drug Placebo Mean difference Mean difference
of publication Mean SD Total Mean SD Total Weight IV, random, 95% Cl IV, random, 95% CI
Sibutramine
Godoy-Matos et al., 200519 -36 25 30 -09 09 30 253% -2.70(-3.65t0-1.75) ——=——
Berkowitz et al., 2006170 -29 2388 368 -0.3 274 130 29.4% -2.60(-3.16 to -2.04) —
Berkowitz et al., 200371 -3.19 255 43  -1.52 2.05 39 248% -1.67(-2.67 to -0.67) —_—
Garcia-Morales et al., 2006'¢8  -32 2.2 23 -2 26 23 20.4% -1.20(-2.59 t0 -0.19) _—
Subtotal (95% Cl) 464 222 100.0% -2.20(-2.83to-1.57) D
Heterogeneity: 12=0.19; y2=5.70, d.f.=3 (p=0.13); P=47%
Test for overall effect: z=6.84 (p<0.00001)
Orlistat
Chanoine et al., 200572 -0.55 3.1 352 0.31 1.25 181 59.1% -0.86 (-1.23 to -0.49) -
Maahs et al., 200673 -1.3 2.63 20 -0.8 1.4 20 40.9% -0.50 (-1.81t0 0.81) _
Subtotal (95% ClI) 372 201 100.0% -0.83(-1.19to0-0.47) <o
Heterogeneity: t2=0.00; ¥x2=0.27, d.f.=1 (p=0.60); *=0%
Test for overall effect: z=4.56 (p<0.00001)
I T T 1
-4 -2 0 2 4
Favours drug Favours placebo

FIGURE 12 Mean reduction in body mass index (kg/m?) with sibutramine and orlistat. IV, instrumental variable. Source: Viner et al.'>
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Secondary outcomes and adverse reactions with orlistat

Triglycerides (mmol/l) 2 (567: 368, 199) 0.00 (-0.17 t0 0.18)
Cholesterol Total (mmol/l) 2 (520: 339, 181) 0.03 (-0.17 t0 0.23)
HDL 2 (520: 339, 181) 0.00 (-0.02 to 0.03)
LDL 2 (518: 338, 180) -0.05 (-0.11 to0 0.01)
Glucose (mmol/l) 2 (452: 298, 154) 0.02 (-0.25 to 0.28)
Insulin (mU/1) 2 (437: 287, 150) -0.41 (-4.83 t0 4.01)
Fatty/oily stool 2 (467: 368, 199) 0.53(0.27 to0 0.79)
QOily spotting 2 (467: 368, 199) 0.49 (0.00 to 0.99)
Oily evacuation 2 (467: 368, 199) 0.51 (-0.08 to 1.10)
Faecal urgency 2 (467: 368, 199) 0.10 (0.04 to 0.16)
Flatus with discharge 2 (467: 368, 199) 0.17 (0.12t0 0.21)
Flatulence 2 (467: 368, 199) 0.05 (0.01 to 0.09)
Faecal incontinence 2 (467: 368, 199) 0.08 (0.05t0 0.11)

undertake analyses by sibutramine dose. Adverse reactions for sibutramine compared with placebo are
shown in Table 26. Those receiving sibutramine had higher systolic (1.4 mmHg) and diastolic (1.7 mmHg)
blood pressure and heart rate (4.7 beats per minute). As hypertension was not an exclusionary condition
in all studies, and because of variable data presentation, we were unable to assess trial withdrawal due to
hypertension across the studies. Those taking sibutramine were also significantly more likely to experience
dry mouth but no other adverse events.

Meta-analysis of randomised controlled trials of AODs in children and adolescents with primary obesity
showed that both orlistat and sibutramine result in significant BMI reduction compared with placebo over
6—12 months: 0.83 kg/m? for orlistat and 2.20 kg/m? for sibutramine. As the SD for BMI in overweight and
obese adolescents is approximately 3.5 kg/m?2 in US and UK populations,®*'74 for sibutramine this therefore
equates to an 0.63-SD reduction in BMI. This is a clinically meaningful effect size; recent longitudinal
epidemiological data suggest that each additional BMI SD at age 13 years increases risk of non-fatal
cardiovascular events by 11-17% and of fatal cardiovascular events by 23-24%.48 Sibutramine also
increased the absolute percentage of those achieving a > 10% BMI loss by approximately 40%, reduced
waist circumference by a mean of 5.8 cm compared with placebo (an effect size of approximately 0.6 SDs)7
and minimally improved HDL-cholesterol. Sensitivity analyses suggested that the addition of BT programmes
to sibutramine minimally increased mean BMI loss (by approximately 0.2 kg/m?), and that a longer duration
of sibutramine use may increase BMI loss by approximately 0.6 kg/m2. Adverse reactions with sibutramine
included significant but small increases in systolic and diastolic blood pressure and heart rate. Sibutramine
did not increase the risk of other adverse events except for dry mouth.
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TABLE 26 Secondary outcomes and adverse reactions with sibutramine

Loss of > 5% of initial BMI 4(548: 377, 171) 0.45 (0.32 to 0.59)
Loss of > 10% of initial BMI 4 (548: 377, 171) 0.39 (0.31 to 0.65)
Waist circumference (cm) 4 (542: 375, 167) Weighted mean difference (95% Cl)
Triglycerides (mmo/l) 2 (395: 299, 96) -5.78 (-7.03 to —4.52)
Cholesterol total (mmof/l) 2 (84: 46, 38) -0.31 (-0.39 t0 —.0.23)
HDL 2 (395: 299, 96) -0.02 (-0.72 to0 0.69)
LDL 2 (84: 46, 38) 0.09 (0.05 to 0.13)
Glucose (mmofl) 2 (84: 46, 38) -0.18 (-0.62 to 0.25)
Insulin (mU/1) 2 (395: 300, 95) -4.21 (-9.79 to 1.38)
Systolic blood pressure (mmHg) 4 (658: 453, 205) 1.38(0.13 t0 2.63)
Diastolic blood pressure (mmHg) 4 (658: 453, 205) 1.73 (1.01 to 2.46)
Heart rate (beats per minute) 4 (658: 453, 205) 4.70 (1.65 to 7.76)
Headache 3(598: 419, 179) -0.08 (-0.24 to 0.08)
Dry mouth 3(598: 419, 179) 0.06 (0.01 to 0.11)
Dizziness 2 (558: 398, 160) 0.02 (-0.02 to 0.06)
Abdominal pain 2 (558: 398, 160) 0.00 (-0.05 to 0.06)
Constipation 2 (558: 398, 160) 0.14 (-0.12 to 0.40)
Flu-like symptoms 2 (558: 398, 160) 0.01 (-0.04 to 0.05)

HDL, high-density lipoprotein; LDL, low-density lipoprotein.
Source: Viner et al.’>

The effect size for orlistat was smaller and of borderline clinical significance at 0.24-SD reduction in BMI.
Orlistat had no beneficial or adverse effects on metabolic outcomes. Orlistat was associated with an
approximately 50% increase in minor gastrointestinal adverse events, such as oily spotting, and an 8-17%
increase in the absolute incidence of more major gastrointestinal events, such as flatus with discharge and
faecal incontinence.

Comparison with the literature

Our findings are similar to another meta-analysis of AODs in children and adolescents, by McGovern et al., >3
who reviewed drug trials as part of a wider systematic review of childhood obesity treatment. They reported
a mean BMI reduction for sibutramine of 2.4 kg/m? from three randomised controlled trials, similar to our
finding of 2.2 kg/m?, and a mean BMI reduction for orlistat of 0.7 kg/m2, again similar to our finding of

0.83 kg/m2. However, this review included unblinded studies, failed to identify eligible trials, included
sibutramine and orlistat as subcategories within a larger random-effects meta-analysis and did not undertake
sensitivity analyses or examine secondary outcomes in detail. A second (Cochrane) systematic review by Oude
Luttikhuis et al.2 reported similar findings for orlistat (mean reduction: 0.76 kg/m2). This review included only
two small studies in the meta-analysis for sibutramine, reporting a mean reduction of 1.66 kg/m?, which is
considerably lower than our estimate. Neither of these studies undertook a meta-analysis of adverse events
with orlistat or sibutramine. Our findings also align with an update of the Cochrane review in November
2016,'76 which again reported similar findings for orlistat but noted the poor overall quality of the literature.
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We are unable to directly compare our findings with adult studies of AOD, either in terms of absolute BMI
loss or proportions who lost > 5% or > 10% of initial weight. We did not include weight loss in our
review, as BMI reduction is the goal of treatment in childhood and adolescence,'”” growing children may
lose BMI while gaining weight, and BMI centiles continue to shift in later adolescence even after height
growth has ceased.s5 However, approximate comparisons can be made for older adolescents who are

at or near final height. Meta-analyses in adults show that weight loss from sibutramine and orlistat are
limited to 3-4 kg over 12 months.'78 In contrast, the weight loss corresponding to a loss of 2.2 kg/m?
related to sibutramine use in 14- and 15-year-old adolescents with a height on the 50th centile for sex is
approximately 6 kg for both boys and girls, a relationship that holds true across the obese BMI range.
The corresponding weight loss for orlistat is approximate 2.3 kg. These figures suggest the possibility that
sibutramine therapy may be more effective in obese adolescents than in adults. The reasons for this are
unclear. This may be an artefact of the paucity of data on adolescents and the lack of long-term data.
Alternatively, this may suggest that sibutramine is more potent in suppressing appetite in adolescents,
possibly because of developmental immaturity in hypothalamic appetite control systems.

We found sibutramine to have modest beneficial effects on triglycerides and HDL-cholesterol, similar to
findings in adults.’”® However, we found no evidence of beneficial metabolic effects associated with orlistat
use, in contrast to meta-analysis in adults, which suggests that orlistat has small beneficial effects on LDL
and total cholesterol.’”® The reasons for this difference are unclear but may relate to the modest BMI loss
seen with orlistat in adolescents and the small number of studies.

Study quality was relatively high; attrition rates (19% for sibutramine and 25% for orlistat) were
moderately high, but lower than those reported in a meta-analysis of adult trials of these drugs (30% for
orlistat, 40% for sibutramine).'’® However, the number of studies of each drug in adolescents is small,

and trials have all been undertaken in secondary care settings, limiting the generalisability of findings.

We identified no published studies with a duration > 12 months, so we were unable to examine long-term
maintenance of BMI loss.

Our findings apply to young people with simple or primary obesity. However, we note that our BMI effect
size finding for sibutramine is similar to the 0.7-SD BMI reduction reported by Danielsson et al.'63 in a
randomised controlled trial of sibutramine for 20 weeks in adolescents with secondary or monogenic
obesity that was not eligible for our meta-analysis.

The safety profile of orlistat was similar to that noted in adults (i.e. a marked increase in unpleasant and
anti-social gastrointestinal experiences but there was little evidence of significant health risk). Theoretical
concerns about fatsoluble vitamin deficiencies were not supported although subjects in both trials were
given multivitamins. In contrast, sibutramine was generally well tolerated by subjects but was associated
with small rises in systolic and diastolic blood pressure and resting heart rate. The magnitude of these
changes is highly similar to that seen in adult studies; a recent meta-analysis found that sibutramine
increased adult systolic blood pressure by 1.7 mmHg, diastolic blood pressure by 2.4 mmHg and heart
rate by 4.5 beats/minute.’”® Even small increments in blood pressure can have an adverse impact on
cardiovascular risk in the long term, particularly in at-risk groups, such as obese adolescents, who often
have high blood pressure compared with peers.

Authorities note that the long-term safety of anorectic agents has not been established in children and
adolescents.'® However, the clinical significance of small blood pressure increments over a short treatment
period remains unclear, particularly when balanced against the beneficial cardiovascular effects of
successful weight reduction.
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Strengths and limitations

We undertook a rigorous systematic review and meta-analysis using independent reviewers adhering to
the established Cochrane Collaboration methodology. In contrast to adult studies,'”® studies in our review
included a range of non-white ethnic groups.

However, our findings have several limitations which need to be considered. First, all published studies have
demonstrated efficacy of BMI and body weight reduction in both orlistat and sibutramine. This suggests the
possibility of publication bias; however, there were too few studies for either drug to warrant the generation
of funnel plots to assess publication bias. Second, there was moderate but non-significant statistical
heterogeneity between studies in BMI outcomes from sibutramine use. This was addressed by using a
random-effects meta-analysis. It is likely that this heterogeneity is the result of differences in co-interventions,
study duration and study populations. We included studies of differing length in the meta-analysis, as it

was not possible to standardise duration owing to the differing timings of the ITT analysis. We did not

have access to individual patient data to investigate the cause of this heterogeneity. Third, for sibutramine,
we excluded one trial from the meta-analysis as study duration was only 3 months and an ITT analysis was
not performed.'62 Repeating the meta-analysis for BMI including this study reduced the estimate of BMI
reduction to —1.8 kg/m2 (95% Cl —2.65 to —0.95 kg/m?). Fourth, all included studies were conducted in
specialist environments, and the generalisability of these findings to more general populations of obese
adolescents is unclear. Finally, our analyses included only data that were extractable from studies, which may
be a source of bias as studies may publish only secondary outcomes that differed significantly from placebo.
This was the case for the largest included trial of sibutramine, by Berkowitz et al.,7° which published only
metabolic outcomes that differed significantly between sibutramine and placebo, and we were unable to
include this study’s data on other not significantly different secondary outcomes in our analyses. However,
we believe that this is unlikely to have been important, as we found no significant mean difference for any
of these secondary outcomes in the studies that were included in meta-analyses for these outcomes.

Conclusion

Sibutramine together with behavioural support in obese adolescents produces a clinically meaningful
reduction in BMI of 0.6-0.8 SDs and is well tolerated. In contrast, orlistat together with behavioural support
has limited utility as a weight reduction treatment in adolescents, producing a small effect (0.24 to 0.3 SDs)
with frequent gastrointestinal side effects. Further studies of the effectiveness of sibutramine in a range of
clinical populations of young people are needed to assess effectiveness and longer-term maintenance of
BMI loss.

Substudy 5.2: current practice in the prescription of anti-obesity drugs

The unlicensed use of metformin in children and adolescents in the UK

This work was reproduced and published as Hsia Y, Dawoud D, Sutcliffe AG, Viner RM, Kinra S, Wong IC.
Unlicensed use of metformin in children and adolescents in the UK. Br J Clin Pharmacol 2012;73:135-9.
https://doi.org/10.1111/j.1365-2125.2011.04063.x.17°

Licence to reproduce number (John Wiley & Sons): 4675940922641.

Background

Metformin is the most commonly prescribed oral antidiabetic drug for DM in children and adolescents in the
UK.'80 As metformin has been shown to be effective in reducing testosterone concentrations and improving
irregular menstrual cycles,'®' it has also been prescribed for the treatment of polycystic ovarian syndrome
(PCOS) in women of reproductive age.'82183 However, there is still controversy regarding metformin use in
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PCOS. Two large randomised controlled trials (RCTs) did not show metformin to be more efficacious than
placebo in adult women with PCOS.8.185 |n adolescents, RCTs have shown the effectiveness of metformin
treatment in girls with PCOS.'85-188 |n contrast to these findings, a recent RCT did not show benefit from
metformin treatment along with lifestyle modification in adolescents with PCOS.'8 Despite the controversy,
metformin is still recommended as one of the therapeutic options for PCOS in teenage girls.’8! In addition
to PCOS, metformin is also effective as an anti-obesity drug due to its effect on insulin resistance.'%
Metformin may also have other effects on weight loss, as it reduces hepatic glucose production, inhibits fat
cell lipogenesis, increases peripheral insulin sensitivity and may reduce food intake.'s° Studies have shown
that metformin is associated with moderate BMI reduction in obese non-diabetic adolescents.19.192 |n the
UK, metformin is licensed for children over the age of 10 years with T2DM who have failed strict dieting.'93

At present, metformin is not licensed for the treatment of PCOS and obesity in adults or children in the
UK.193.194 |ittle is known about the extent to which this drug has been used in young people in UK primary care.

To examine metformin prescribing patterns of general practitioners (GPs) for children and adolescents in
the UK primary care setting.

A retrospective cohort study was conducted using a primary care database, the IMS Disease Analyzer

(IMS DA) database. This database contains approximately two million anonymous patient records and over
95 million prescriptions from about 125 general practices and more than 500 GPs.' In the UK, virtually all
patient care is managed by GPs in primary care. When patients are seen in secondary care (e.g. hospital),
consultants or specialists will make the diagnosis and initiate treatment, and GPs will usually continue

to monitor patients and issue prescriptions. Electronic medical records are routinely used in UK general
practice. GPs usually enter diagnosis and prescription information into the electronic medical records to
assist them in patient management.1%

Information held on the database includes patient demographics, indications for treatment and prescription
details. Prescribed drugs are coded based on the Anatomical Therapeutic Chemical classification issued by the
European Pharmaceutical Market Research Association,'?” and medical diagnoses are coded in accordance
with the International Statistical Classification of Diseases and Related Health Problems, Tenth Revision
(ICD-10), codes.'®8 The database has been shown to be of high quality and is widely used in paediatric
pharmacoepidemiological studies.’#-20" This study consisted of children and adolescents aged 0-18 years
registered with a GP who contributed data to the IMS DA between January 2000 and December 2010.

All subjects needed to have a minimum of 6 months' valid data in the database. Age bands were based

on the modification of the International Conference of Harmonisation as follows: < 2, 2-11, 12-15 and
16-18 years.22 Prevalence was calculated as the total number of subjects with at least one prescription of
metformin during each year of investigation divided by the total number of study subjects registered on the
database in the same year, stratified by age and gender. Annual prevalence of metformin prescribing was
calculated using Poisson distribution with a 95% confidence interval (Cl). A chi-squared test (Cochran-Armitage
test for trend) was used to examine the yearly trend of metformin prescribing. As IMS DA directly links
prescriptions to medical indications, the following indications were examined for metformin prescriptions:

DM (ICD-10 codes E10-E14), PCOS (ICD-10 code E282) and obesity (ICD-10 code E66).7% Analyses were
carried out using Stata, version 11.0.

This study protocol was approved by the IMS Independent Scientific and Ethical Advisory Committee.

The PRISMA guidelines were followed in undertaking the review and reporting.
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Results

A total number of 2674 metformin prescriptions were issued to 337 children and adolescents between
2000 and 2010, 80% of whom were female (n = 270).There were no metformin prescriptions issued

to children aged < 2 years. The majority of children were taking metformin for DM treatment were aged
2-11 years. The metformin prescribing started at age 5 years for DM treatment. The number of female
adolescents aged 12-18 years who received metformin treatment steadily increased over time (Table 27).
The annual prevalence of metformin prescribing increased from 0.03 per 1000 person-years (95% Cl 0.02
to 0.05 per 1000 person-years) to 0.16 per 1000 person-years (95% Cl 0.12 to 0.20 per 1000 person-years;
p=0.001) (Figure 13).

There were a total of 290 patients with at least one diagnosis of DM, PCOS or obesity in their medical
records, of whom 235 patients were female (81%) (Table 28). Of 290 patients, 120 female patients were
prescribed metformin for the treatment of PCOS and obesity. There were 23 female patients with DM,
PCOS and obesity diagnoses who received metformin treatment during the study period. There were

22 patients (7.6%, 22/290) who were prescribed metformin for obesity treatment alone. A total of 47
patients were prescribed metformin without specific relevant diagnosis. After scrutinising their medical
records, the most common diagnosis for prescribing ‘unknown and unspecified causes of morbidity’. As
IMS DA contains data only from GPs, there is no hospital record in the database to verify diagnoses for
these prescriptions.

TABLE 27 Numbers of study subjects and total person-time by sex between 2000 and 2010 by calendar year

2000 O 0 2 4 0 3 1 10 20 266 257 523
537.2 100.8 638.0
2001 O 0 1 9 1 3 5 18 38 265 256 521
419.0 182.8 601.7
2002 O 0 4 5 2 7 1 18 37 263 254 518
778.0 243.0 020.9
2003 O 0 7 5 7 10 3 29 61 258 248 507
3125 746.9 059.4
2004 O 0 5 7 6 15 2 38 73 244 235 479
468.2 088.5 556.7
2005 O 0 5 6 5 9 5 34 64 233 223 457
251.9 886.7 138.6
2006 O 0 7 8 5 9 5 41 75 226 218 444
924.2 008.5 932.7
2007 O 0 1 6 4 11 3 41 66 219 210 429
137.0 379.6 516.6
2008 O 0 4 6 1 15 10 29 65 211 203 415
939.1 246.9 186.0
2009 O 0 2 4 3 14 7 28 58 201 192 393
208.5 740.3 948.8
2010 O 0 3 3 3 13 5 34 61 191 183 375
773.4 644.6 418.0

Source: Hsia et al.'”®
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FIGURE 13 Overall prevalence of metformin prescribing in children and adolescents (age: 0-18 years), between
2000 and 2010. Source: Hsia et al."”®

TABLE 28 Demographic characteristics

Number of patients

Diagnosis Boys

DM only 48 66 114
Obesity only 4 18 22
PCOS and obesity NA 120 120
DM and obesity 3 8 11
DM, PCOS and obesity NA 23 23

NA, not applicable; PCOS, polycystic ovarian syndrome.
Source: Hsia et al.'”®

Discussion

Our study showed that the use of metformin in the paediatric population increased markedly between 2000
and 2010 in primary care, with prescribing prevalence increasing from 0.03 to 0.16 per 1000 person-years.
This increase was particularly marked among girls aged 12—18 years.

There are limited data on paediatric metformin prescribing patterns in the UK. As some prescribing
databases do not have links with indications for prescribing, an added strength of this study was that we
were able to identify the disease indication for metformin therapy. However, our findings are subject to
some limitations. First, the IMS DA records only prescriptions issued in primary care, excluding prescriptions
dispensed from hospitals. It is possible that our data did not include a small number of initial hospital
prescriptions. While the great majority of these would have been continued in primary care, unfortunately
there are no data to investigate the extent of metformin prescribing in hospitals. Second, we were unable
to identify whether subjects were treated with lifestyle modification along with metformin, as healthy

diet and exercise are mainstays of the treatment for obesity, PCOS and T2DM.'8".183 Third, we have

no information on diagnostic criteria used for any of the conditions under study as diagnoses are often
made in secondary care and as the data set does not record criteria for those made in primary care. While
diagnostic criteria for T2DM are internationally accepted, a number of different definitions exist for obesity
and PCOS. Fourth, the IMS DA does not contain data on ethnicity and socioeconomic status and thus their
impact on prescribing patterns remains unstudied.
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Our finding that PCOS was the main indication for metformin prescribing in female adolescents was
unexpected. This indicates that the use of metformin for PCOS in teenage girls is increasing in general
practice. It has been well documented that adolescent obesity is increasing in population-based studies in
the USA203 and UK. In addition, a previous study found an increased prevalence of T2DM in adolescents
aged 12-18 years in the UK. Therefore, it is possible that the prevalence of PCOS in adolescents may
also have increased. Although metformin has been shown to be of benefit in teenage girls with PCOS

in a number of studies, 8588 the current evidence is limited and inconsistent. The efficacy of metformin
treatment in adolescents with PCOS remains to be confirmed by well-designed RCTs. In addition, to
extrapolate treatment from adults to adolescents with PCOS is questionable since the risks and benefits
are unclear. There were a small number of patients who received metformin for obesity treatment in our
study. This prescribing trend may increase in the next few years. In January 2010, the European Medicines
Agency recommended removing sibutramine from all markets in the European Union because of the risk
of developing cardiovascular events in adults.204¢ Consequently orlistat is the only licensed AOD in the
European Union. As there is limited drug choice for obesity treatment, metformin is likely to gain in
popularity for obesity treatment. In addition, a systematic review on economic consequences of obesity
treatments found that metformin appeared to be a cost-saving treatment for obese patients with T2DM, 205
To date, metformin has not yet received a paediatric licence for PCOS or obesity treatment. As it is mainly
prescribed for these unlicensed indications in the paediatric population, more studies are needed to
demonstrate its efficacy and safety in this population.

In conclusion, metformin prescribing in children and adolescents has increased substantially in the past
decade. An increased number of teenage girls are receiving metformin for PCOS treatment in general
practice. As metformin is not licensed for PCOS and obesity treatment in the paediatric population,
further studies are required to investigate its long-term efficacy and safety for these conditions.

Anti-obesity drug prescribing for obese children and young people
in the UK

Adapted from White et al.2%¢ © Article author(s) (or their employer(s) unless otherwise stated in the text of
the article) 2017. All rights reserved. No commercial use is permitted unless otherwise expressly granted.

This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution
(CC BY 4.0) 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/4.0/.

Abstract

Aims
Primary care databases show rising prevalence of AOD prescribing to CYP, but these prescriptions are
frequently short-lived.

Methods

A primary care database (with 5.7% UK population coverage), The Health Improvement Network (THIN)
Additional Information Service (AIS), was used to identify CYP aged < 18 years who were prescribed an
AOD between 31 May 2010 and 31 May 2012. A mailed questionnaire to GPs was used to ascertain
patient demographics and comorbidities, indications for treatment, and outcomes. We audited against
NICE guidance.

Results

A total of 151 patients were identified as receiving orlistat or metformin during the study period. The
response rate was 78.9% (119/151). Ninety-four per cent of subjects were eligible for this study. Of these,
86.2% (n=81) were female. In terms of AODs, 46.8% were prescribed metformin, 58.5% were prescribed
orlistat and 5.3% were prescribed both drugs.
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Of all orlistat prescriptions, 89.1% (49/55) were initiated in primary care, independent of specialist advice;
for metformin, this was 27.3% (12/44). Orlistat was largely prescribed in those aged > 16 years without
physical comorbidities. Metformin was initiated for treatment of PCOS (70.5%), insulin resistance (25.0%)
and impaired glucose tolerance/impaired fasting glucose (9.1%).

Drug cessation was high, with 5% of orlistat and 57% of metformin prescriptions active at the time

of the survey. Median supply of metformin was 10.5 months [interquartile range (IQR) 4.0-18.5 months],
compared with 2.0 months (IQR 1.0-4.0 months) for orlistat (p = < 0.001). The proportion of all orlistat
treatment lasting a single prescription was 45.5%; none lasted more than 1 year. The majority of all drug
terminations were due to families not requesting repeat prescriptions (96.2% for orlistat and 89.5% for
metformin) rather than medically led terminations.

Adherence to NICE paediatric guidance for prescribing of orlistat was low: 17% of prescriptions were
initiated in the specialist setting and 56% had evidence of obesity-related comorbidity.

General practitioners reported lower confidence in prescribing AODs to CYP than to adults (10-point Likert
score median 3 vs. 8; p<0.0001). GPs requested additional support in the management of childhood
obesity, both lifestyle interventions and drugs.

Conclusions
Prescribing of AODs in childhood is rare, with the majority of orlistat prescribing ocurring in those aged
> 16 years. GPs requested more support in managing obesity in this group.

Introduction

Little is known about the use of medication for obesity in children and adolescents in the UK, particularly
use in primary care. Orlistat is currently the only licensed AOD in the UK since sibutramine was withdrawn
owing to concerns about cardiovascular safety.20” However, the most commonly used AOD in CYP is
metformin, an anti-diabetes drug used off-licence to treat the metabolic sequelae of obesity in CYP,192:208
although not formally an AOD. Both orlistat and metformin appear to offer small benefits for BMI
reduction in CYP; systematic reviews show small reductions in BMI, compared with placebo, for orlistat
(by 0.83 kg/m?)'5 and metformin (by 1.4 kg/m?).'?" Fewer data exist for the cardiometabolic benefits of
these drugs, with only half of the studies of metformin in the systematic review reporting cardiometabolic
outcomes.

In the UK, NICE™ recommends community-based lifestyle modification programmes as the first tier of
weight management for childhood obesity, with pharmacotherapy as a second-line treatment. NICE
guidance covers only usage of orlistat, which should be prescribed only in exceptional circumstances for
those with obesity-related comorbidities (life-threatening in those aged < 12 years) and prescribed only by
teams with expertise in these conditions.

Randomised trial data on orlistat and metformin come from specialist clinical settings and largely

outside the UK. Very little is known about how these AODs are prescribed and used in actual practice.
Pharmacoepidemiology studies of AOD prescribing in primary care in the UK show increasing use of AODs,
but also high levels of drug discontinuation, with approximately half of the prescriptions of orlistat not
being continued beyond 1 month.'>> The one qualitative study2%®® examining adolescent use of AODs
showed frequent cessation by families independent of their doctors, usually because the perceived
advantages did not outweigh the side effects, often with minimal professional support. These data
suggest that the effectiveness of AODs in real-life settings may be considerably less than shown in trials,
and suggest a need for further research in order to identify strategies to improve the effectiveness of
AQODs for CYP.
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A guestionnaire survey of GPs prescribing AODs was undertaken to better understand the use of AODs in
primary care in the UK. The aims were to characterise patient demographics, quantify adherence to NICE
guidance and identify primary care perceptions of AODs with the long-term aim of optimising AOD
prescribing and efficacy.

Methods

Routinely collected primary care data from the THIN database were used to identify general practices that
prescribed orlistat or metformin to CYP aged < 18 years between 31 May 2010 and 31 May 2012. THIN
covers = 5.7% of the UK population, with 3.6 million active patients from 587 general practices using the
Vision General Practice System (In Practice Systems, London, UK).2'° These practices are broadly representative
of practices in the UK in terms of patients’ demographics and characteristics.2'" Questionnaire administration
was undertaken by THIN AIS, an independent research organisation affiliated with THIN, with data protection
firewalls. Patients prescribed metformin for T2DM were excluded.

A paper questionnaire was sent to all identified general practices. The questionnaire was designed by a
multidisciplinary study team comprising an academic GP, two paediatricians, a pharmacist and a GP
representative. The questionnaire contained questions regarding patient demographics and comorbidities,
outcomes and GP experiences and opinions related to AOD usage in children (see Report Supplementary
Material 4 for full questionnaire). GPs prescribing AODs were contacted up to three times over 3 months
until the questionnaire was returned. GPs received a £35 payment for each completed and returned
questionnaire. THIN AIS anonymised questionnaires prior to analysis by the study team.

A patient’s year of birth, practice identification and practice region were provided by THIN AIS. All other
data were provided by individual GPs within prescribing practices. BMI was calculated from GP-derived
height and weight measurements when available, and zBMI was calculated using the least mean squares
(LMS) method and UK reference data.s> AOD termination was assumed if no prescription had been issued
within 3 months of the survey. Age at first prescription was calculated from the mid-point of birth year, as
month and day of birth were not provided owing to data protection restrictions. Orlistat use was audited
against NICE 2006 recommendations,'" which remain unchanged in the 2014 update,'? bar some text
clarifications. For audits against NICE, an assumed birth date of 1 January was used to ensure that no
subjects were misclassified as children if they were aged 18 years.

Analyses

Analyses were conducted using Stata 11.0. Simple descriptive statistics were used for the majority of data,
including chi-squared test and t-test (paired and independent) for parametric data, and Wilcoxon-Mann—
Whitney and Wilcoxon-signed rank tests for unpaired and paired non-parametric data. Thematic analysis
was used to analyse qualitative responses.2'2

Governance
The study was reviewed and approved by the National Research Ethics Service (NRES) Committee London —
Surrey Borders [Research Ethics Committee (REC) reference number 11/L0/1020].

Results

Patient demographics

Figure 14 summarises patient sampling. A total of 151 patients were identified by THIN as having received
orlistat or metformin during the study period. GP response rate was 78.8% (119/151). GPs identified 21 out
of 119 patients as being ineligible for the study. An additional four subjects were excluded after inspection
of questionnaires, owing to duplicate questionnaires received for the same drug with inconsistent responses
(n=1), missing patient demographics and drug details (n = 2), and an empty questionnaire (n=1).
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A total of 94 subjects were eligible for this study, of whom 86.2% (n = 81) were female. GPs identified
ethnicity as British for 44.7% of patients (29 white, three Pakistani, one mixed, one British-African, one mixed
African-white British and seven British), white for 30.9% (n = 29), Asian for 4.3% (n = 4) and other for 4.3%
(n =1 each from the Caribbean, Turkey, Iran and Afro-Caribbean/white mixed); 16.0% (15/94) were of
unknown ethnicity. The majority of subjects came from England (78.7%, n = 74); the remainder came from
Wales (11.7%, n=11), Scotland (7.4%, n = 7) and Northern Ireland (2.1%, n = 2).

A total of 99 AOD initiations occurred in the 94 subjects (five subjects were prescribed both orlistat and
metformin), consisting of 44 metformin (46.8% of sample) and 55 orlistat (58.5%) prescriptions. Drugs
were initiated in 68 practices, with 46 practices prescribing one drug each, 15 practices prescribing two
drugs each, six practices prescribing three drugs each and one practice prescribing five drugs.

Table 29 summarises baseline demographic and comorbidities by drug. Comorbidities appeared higher in
those taking metformin. Sufficient data were provided to calculate BMI and zBMI during the study period
for 90.9% (40/44) of those prescribed metformin and 89.1% (49/55) of those prescribed orlistat. All had a
BMI above the 98th centile (> 2 SDs). Of the remaining 10, one had no recorded measurements, seven
had no height data and two had no drug start date provided by GPs.

Figure 15 summarises the frequency of drug prescription by age and drug initiator.

Of 55 orlistat prescriptions, 89.1% (n =49) were initiated in primary care, independent of specialist advice.
Of this 89.1% of prescriptions, 66.7% were to those aged 12-15.9 years, 93.1% were to those aged
16-17.9 years and 94.1% were to those aged > 18 years. Orlistat was not prescribed to any patient aged
< 12 years. In the case of orlistat treatment initiated in primary care on specialist recommendation, the
recommending specialist was a paediatrician in three cases (50%) and an adult physician, a lipid clinic and
a dietitian in one case each (16.7%).

Of 44 metformin prescriptions, 27.3% (n = 12) were initiated in primary care, independent of specialist advice.

Of these, none was for those aged < 12 years, 23.5% were for those aged 12-15.9 years, 25% were for those
aged 16-17.9 years and 51.5% were for those aged > 18 years. When metformin was initiated in primary care
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TABLE 29 Demographics and comorbidities by drug

Demographics
Female, % (n) 90.9 (40) 83.6 (46)
BMI (kg/m?), mean (SD) 35.9(6.1) 37.6 (6.5)
zBMI (kg/m?), mean (SD) 3.2(0.7) 3.2 (0.6)
Age (years), median (range) 15.7 (6.5-19.2) 17.3(13.8-18.8)
<12 (n) 5 0
12-15.9 (n) 17 9
16-17.9 (n) 16 29
>18(n) 4 17
Missing age (n) 2 0

Comorbidities, n (%)

Hypertension 1(2.3) 0 (0)
Hyperinsulism/insulin resistance 13 (29.5) 0 (0)
T2DM 0(0) 3(5.5)
Dyslipidaemia 1(2.3) 3 (5.5)
Emotional distress 12 (27.3) 17 (30.9)
Sleep apnoea 0 (0) 1(1.8)
PCOS 32 (72.7) 6 (10.9)
Orthopaedic issues 3(6.8) 3(5.5)
Pervasive developmental disorder 3 (6.8) 0 (0)
Hypothyroidism 1(2.3) 3(5.5)

Adapted from White et al.?% © Article author(s) (or their employer(s) unless otherwise stated in the text of the article) 2017.
All rights reserved. No commercial use is permitted unless otherwise expressly granted. This is an Open Access article
distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) 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/4.0/.

on recommendation of a specialist, 59.4%(19/32) of recommendations were from a paediatrician, 21.9% (7/32)
were from a gynaecologist, 12.5% (4/32) were from an adult physician and 3.1% (1/32) were from an
endocrinologist (some had multiple/joint consultations).

Indications for metformin initiation were obesity together with (1) PCOS (70.5%, 31/44), (2) insulin
resistance (25.0%, 11/44), (3) impaired glucose tolerance/impaired fasting glucose (9.1%, 4/44) and
(4) obesity without known comorbidity (6.8%, 3/44).

Drug monitoring

Of the 61 prescriptions initiated independently by a GP, 67.2% (n = 41) were subsequently reviewed

by a GP (75% of metformin prescriptions and 65.3% of orlistat prescriptions), including three that were
additionally reviewed by their practice nurse. One was reviewed by a gynaecologist, but not the GP, after
drug initiation to confirm appropriateness of the drug prescription.

Of the 38 prescriptions initiated by a GP on specialist recommendation, 26.3% (n = 13) of patients had a
GP consultation related to the drug for ‘supervision’ (n = 1), weighing (n = 2), psychological support (n = 1),
prescribing (n = 2), answering queries (n = 1) and to discuss efficacy (n = 6). No patients discussed side
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effects with their GP. GPs were aware of monitoring by a clinician in 84.2% (32/38) of cases, of whom
81.8% (18/22) were followed up by paediatricians and 40% (2/5) were followed up by adult physicians.

General practitioners were made aware of adverse drug effects by two patients, both prescribed
metformin: one had diarrhoea and the other had nausea.

Duration of drug prescription is summarised in Figure 16.
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Kaplan—-Meier survival curve demonstrating treatment duration of metformin and orlistat. Figure shows
proportion still actively prescribed AOD for orlistat and metformin by time since initiation, beginning from time 0
(100% active prescriptions) out to 85 months (longest active prescription). Adapted from White et al.% © Article
author(s) (or their employer(s) unless otherwise stated in the text of the article) 2017. All rights reserved. No commercial
use is permitted unless otherwise expressly granted. This is an Open Access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 4.0) 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/4.0/.
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Over half of metformin prescriptions (25/44), but only 5.5% of orlistat prescriptions (3/55), were active at

the time of the survey; an active prescription was defined as a new prescription issued within the preceding

3 months. Twenty-seven patients had only a single prescription issued from primary care, being 45.5%

(25/55) of all orlistat and 4.5% (2/44) of metformin treatments. The median duration for supply of metformin
was 10.5 months (IQR 4.0-18.5 months), compared with 2.0 months (IQR 1.0-4.0 months) for orlistat

(p <0.001). None of these single prescriptions was issued in the 3 months prior to the survey, and all were
given a maximum of 1 month’s supply, making ongoing use highly unlikely. There was a disparity between the
reported length of drug prescription and the amount of drug prescribed, suggesting non-continuous use at the
prescribed dose.

The majority of all drug terminations were due to families not requesting repeat prescriptions (96.2% of
all orlistat terminations and 89.5% of metformin terminations), rather than medically led terminations. GPs
reported that in three cases orlistat cessation may have been due to a lack of drug supply in pharmacies.
Of four prescriptions actively terminated by a doctor (n =2 for metformin and n =2 for orlistat), two were
caused by lack of efficacy, one by lack of drug adherence and the other two for reasons unknown.

Adherence to the National Institute for Health and Care Excellence’s guidance

The compliance analysis by NICE'2 was restricted to recommendations for children (Box 7). Using 1 January
as their assumed birthday, 23 subjects were definitely aged < 18 years at drug initiation (different age
criteria to analyses above).

The following criteria were fully met. First, all subjects were aged > 12 years (recommendation 1.8.4).
Second, no participants were prescribed orlistat for more than 12 months (1.9.11).

The following criteria were partially met. Four (17.4%) patients were prescribed orlistat following specialist
advice (recommendation 1.8.5; see Box 3). Recommending specialists were paediatricians (n = 3) and an
adult physician, with one known to be part of a specialist multidisciplinary team (MDT) (1.8.7). All
prescriptions recommended by specialists were continued in primary care (1.8.8).

Comorbidities were reported in 56.5% of the sample (13/23), despite NICE requiring comorbidities to be
present (recommendation 1.8.6; see Box 3). Comorbidities were emotional distress (7/23), hypothyroidism
(3/23), T2DM (1/23), medulloblastoma (1/23), PCOS (1/23) and worsening of another chronic disease
secondary to obesity (1/23). No patients had sleep apneoa. Low levels of comorbidity screening in primary
care were reported, suggesting that higher numbers of comorbidities may have existed (6/23 were screened
for psychosocial distress, five were screened for hypertension, two each for T2DM and dyslipidaemia, and
one each and none for sleep apnoea).

No patient was prescribed a multivitamin (1.9.2). Screening for micronutrient intake was not assessed,
nor was risk of vitamin deficiencies.

Improving prescribing in primary care

General practitioners reported their confidence in prescribing AODs using a 10-point Likert scale (10 = highest).
Confidence was higher for prescribing to adults (median 8, IQR 8-9) than to children (median 3, IQR 1-5;

p <0.0001). There was no difference in confidence between prescribing orlistat or metformin in children

(p=0.8).

The most popular resources used by GPs to support prescribing were NICE guidance'? (orlistat, n = 20;
metformin, n =7), British National Formulary'931%4 (orlistat, n = 17; metformin, n = 8), local prescribing
guidelines (orlistat, n = 8; metformin, n=11) and specialist guidance (orlistat, n = 1; metformin, n=7).

General practitioners perceived that 27.3% (n = 12) of patients prescribed metformin and 12.7% (n =7)
prescribed orlistat benefited from the drug; half (50% of those prescribed metformin and 52.7% of those
prescribed orlistat) reported not knowing if there had been any benefits for the patient.
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BOX 1 Summary of 2014 NICE guidance' for prescribing of orlistat to CYP

1.8.4 — Drug treatment is not generally recommended for children younger than 12 years.

1.8.5 — In children younger than 12 years, drug treatment may be used only in exceptional circumstances,
if severe comorbidities are present. Prescribing should be started and monitored only in specialist
paediatric settings.

1.8.6 — In children aged 12 years and older, treatment with orlistat is recommended only if physical
comorbidities (such as orthopaedic problems or sleep apnoea) or severe psychological comorbidities are
present. Treatment should be started in a specialist paediatric setting, by multidisciplinary teams with
experience of prescribing in this age group.

1.8.7 — Do not give orlistat to children for obesity unless prescribed by a multidisciplinary team with expertise
in: drug monitoring, psychological support, behavioural interventions, interventions to increase physical activity
interventions to improve diet.

1.8.8 — Drug treatment may be continued in primary care for example with a shared care protocol if local
circumstances and/or licensing allow.

1.9.2 — Adults and children: If there is concern about micronutrient intake adequacy, a supplement providing
the reference nutrient intake for all vitamins and minerals should be considered, particularly for vulnerable
groups, such as older people (who may be at risk of malnutrition) and young people (who need vitamins and
minerals for growth and development).

1.9.11 — If orlistat is prescribed for children, a 6- to 12-month trial is recommended, with regular review to
assess effectiveness, adverse effects and adherence.

Source

© NICE (2014) Obesity: Identification, Assessment and Management. NICE Clinical Guideline 189 [CG189].
Available from www.nice.org.uk/guidance/cg189. All rights reserved. Subject to Notice of rights.

NICE guidance is prepared for the National Health Service in England. All NICE guidance is subject to regular review
and may be updated or withdrawn. NICE accepts no responsibility for the use of its content in this publication.™

Thirty-five GPs provided free-text reflections of their experiences of prescribing orlistat (n = 20) and
metformin (n = 14). Three main themes arose. First, metformin was mostly prescribed to PCOS rather than
as a weight loss drug. One GP stated that (s)he ‘wouldn‘t normally prescribe this just for weight loss’.

Second, there was controversy about whether or not AODs should be prescribed in primary care in this age
group, with one GP saying (s)he would ‘usually not prescribe for children’ and another saying (s)he avoided
orlistat ‘where possible’. Either metformin was issued ‘on advice of specialist only’ or the patient received
specialist follow-up after initiation.

Third, GPs noted concern about the efficacy of these drugs. ‘Inadequate counselling’, lack of drug
availability and patient compliance (‘clearly patient was not able to comply’) were hypothesised reasons for
ineffectiveness.

Sixty-two GPs wanted improved support, primarily split into two main themes. First, they requested improved
age-related guidance for prescribing AODs that is ‘realistic’, with ‘clear [and] concise’ advice including “flow
diagrams’ and ‘stepwise advice’. This would include instructions on assessment prior to initiation, indications,
contraindications, monitoring, safety advice, duration, targets and indications for stopping treatment.
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Second, they wanted improved guidance for managing patients with obesity, namely advice about lifestyle
management and details of available interventions. GPs requested details of ‘'non-drug treatments’ including
‘community support for adolescents’ and ‘special clinics for monitoring and support of patients.” One GP
highlighted that ‘non-drug treatments need to be key alongside drug treatment.’

Discussion

This is the first detailed study of primary care prescribing of AODs in CYP at individual patient level.

Small numbers of prescriptions were issued in this age group, with most practices surveyed having just a
single child or young person on an AOD. However, clear patterns are seen that can help guide prescribing
of current and future generations of AODs.

Recipients of AODs were mostly female. Prescribing to those aged < 12 years was rare, with AOD prescribing
rates increasing with age. Two-thirds (65%) of the sample was aged > 16 years, including 84% of those
prescribed orlistat.

Metformin was mainly prescribed by specialists to those CYP who were obese and had either PCOS or
insulin resistance. In contrast, orlistat was mostly prescribed in primary care, independent of specialist
advice, to patients with few physical comorbidities.

Drug cessation was high, with only 1 in 18 patients prescribed orlistat continuing to take it at the time of
survey, and half requesting only a single prescription. Metformin treatment was more long-standing, with
half continuing at the time of survey. Despite well-described side effects associated with these drugs,209
GPs were aware of side effects in only two cases, despite high rates of follow-up. Cessation was almost
universally patient led via non-request of repeat prescriptions, independent of medical discussion or
decisions. Similar findings have been previously reported.'47.209

Comparison with NICE orlistat guidelines showed low prevalence of comorbidities and drug initiation
without specialist advice. Given that most orlistat prescriptions were for those aged > 16 years, it could be
hypothesised that patients were treated as adults, with drugs prescribed in line with adult guidelines that
do not necessitate the presence of comorbidities.

General practitioners reported low confidence in prescribing AODs to CYP, despite high levels of confidence
when prescribing to adults. They reported a desire for improved guidance not only on drug initiation and
monitoring, but also on lifestyle interventions, suggesting possible low overall confidence in managing
obesity in children. This fits with findings from this study’s paired qualitative study exploring patients’
experience, which found unease within primary care and pharmacy about AOD usage in CYP, which can
result in heightened familial concerns about the use of these drugs.20°

Some GPs did not consider metformin an AOD despite it treating the metabolic sequelae of obesity.
Low levels of comorbidity screening were found, suggesting that more patients may have benefited from
the metabolic benefits of metformin.

Use of AODs in males was low, in keeping with uptake in other obesity interventions. Reasons may include
access to primary care, gender differences in acceptance of obesity and other gender norms.

Limitations

This study relied on retrospective, notes-based recall by GPs, increasing the likelihood of missing data.
Questionnaire completion rates were variable, with some having only a few questions answered. It was
assumed that unanswered questions implied lack of evidence to support the questions. As a result, rates of
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comorbidities and screening may have been higher than reported. Sequential BMI measurements were
sparse, and measurement of BMI changes associated with these drugs was not attempted.

Free-text answers were very brief. Given this, caution was exercised in the analysis of the responses, and
themes were kept simple. Future interview studies could allow a better understanding of GP experiences.

The exact age of subjects could not be ascertained, resulting in risk of misclassification bias. Given this,
caution was exercised in analysing compliance with NICE guidelines, and it is likely that the number of
subjects aged < 18 years who were prescribed orlistat was underestimated.

General practitioners were not asked to justify exclusion of patients from this study. Given some free-text
comments about metformin not being an AOD, it is hypothesised that some patients may have been
inappropriately excluded.

The research team are unable to comment on specialist prescribing recommendations, as a result of
sampling methods. Further research is needed to understand the prescribing practices of specialists and
their use of these drugs.

Conclusion

Use of AODs in primary care is rare, particularly in males and those aged < 16 years. High rates of
discontinuation were seen, primarily in those prescribed orlistat. Rates of compliance with NICE guidance
for orlistat were low and GPs report low confidence in the use of AODs in this age group. Improved
training and support for GPs is needed to guide AOD use in primary care, for both current and future
generations of drugs.

Subsudy 5.3: understanding young people’s experiences of
anti-obesity drugs

This work was reproduced and published as White B, Jamieson L, Clifford S, Shield JP, Christie D, Smith F,
et al. Adolescent experiences of anti-obesity drugs. Clin Obes 2015;5:116-26. https://doi.org/10.1111/
cob.12101.209

Licence to reproduce number (John Wiley & Sons): 4675941463435.

Background

The role of medications in the management of obesity in children and young people is unclear. In the UK,
NICE suggests that AODs may have a role in treatment of young people over 12 years of age with very
high body mass index (BMI) or obesity comorbidities.”” Currently only one drug, orlistat, is licensed in the
UK as an AOD in children. In addition, metformin is used off-licence predominantly in obese subjects with
insulin resistance.'! There are no current data to compare relative usage of these two drugs; however, it is
likely that metformin is more widely prescribed, especially by endocrinologists and gynaecologists in subjects
with T2DM, insulin resistance and polycystic ovarian syndrome (PCOS). Systematic reviews of metformin and
orlistat show small reductions in BMI: orlistat by 0.83 kg/m? (see Viner et al.'*) and metformin by 1.4 kg/m?
(see Park et al.'®"). While these clinical trials suggest the benefits of AODs may be very small, even small
reductions in BMI can be important in growing children and adolescents. Primary care prescribing of these
drugs increased 15-fold in the UK between 1998 and 2007.147

Despite encouraging trial results which have evaluated the safety and efficacy of AOD, pharmacoepidemiological
studies show that medication discontinuation rates outside the trial environment are very high in both children'#
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and adults.2'3 Analysis of a national primary care prescribing database found 45% of orlistat prescriptions
were discontinued after 1 month, and approximately 10% of children and young people remained on

the drug for 6 months after initiation.'4” The reasons for these high rates of discontinuation are unclear.
Metformin and orlistat have high rates of gastrointestinal side effects, which may limit their use.165214
However, there are no published data regarding patient experience of AODs in young people. Qualitative
investigation of young people’s experiences allows the generation of hypotheses regarding reasons for early
discontinuation.

Aims

The aim of this substudy was to investigate the experiences associated with AOD prescribing and use in
adolescents in the UK, in order to inform potential strategies to improve AOD use and, therefore, efficacy
in young people.

Methods

We used a qualitative design utilising an in-depth, semistructured interview schedule for young people and
parent/carers developed by a multidisciplinary team (two psychologists, two paediatricians, a pharmacist
and a patient representative). The schedule contained questions regarding decision processes to take the
AQOD, expectations of AOD outcomes, experiences of AOD usage, understanding of mechanism of drug
action, outcomes of AOD usage and suggestions for improved outcomes. The study was reviewed and
approved by the NRES Committee London — Surrey Borders REC (reference number 11/L0/1020).

Recruitment and sample

Young people aged 12—18 years were eligible if they had BMI > 98th centile?'> and had been prescribed

orlistat or metformin for weight control within the last 3 years. Exclusion criteria were (1) use of metformin for
management of T2DM, pre-DM or PCOS in non-obese young people, (2) inability to participate in a face-to-face
interview or (3) insufficient mastery of English language to participate. Young people were recruited from three
paediatric obesity clinics in England (London, Bristol and Liverpool) through the Medicines for Children Research
Network. We anticipated requiring approximately 10-20 families to achieve theme saturation.2'2 Based on our
previous difficulties recruiting participants into obesity studies, all 109 subjects fulfilling eligibility criteria were
invited by their hospital doctor to enrol in the study. Those consenting were invited to interview, together with
one parent, and each given a £10 gift voucher as participation compensation.

Face-to-face interviews were conducted in the participant’s own home by one researcher (LJ) experienced
in interviewing young people. Parent/young person dyads were independently interviewed unless either
of the dyad opted out or they wished to be interviewed together. Written assent for under-16-year-olds
and consent for those over 16 were obtained from both the young person and parent/carer. Interviews
were audio-recorded and field notes written immediately after the interview.

Analysis

Audio recordings from each interview were transcribed verbatim and anonymised by LJ. Transcripts and
field notes were read and coded independently by LJ, and a subsample coded by BW using a general
thematic coding methodology.2'¢ Memos were written to summarise and synthesise emerging themes.
This initial coding framework was used to code the subsequent transcripts and new codes were added

as they emerged using a constant comparative technique to compare new and previously collected data
to understand emerging themes. To ensure reliability, BW read all transcripts and reviewed the coding.
BW and LJ developed models through an iterative process, in which the initial model was reviewed using
constant comparison technigues (in which successive items of data are appraised and compared to ensure
that the code is reflective of all) and the models revised accordingly. The qualitative analysis was facilitated
by the use of NVivo software [QSR International (UK) Limited, Southport, UK].
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STUDY D: EVALUATION OF ANTI-OBESITY DRUG TREATMENT IN CHILDREN AND ADOLESCENTS

Results

The interviews took place between January and May 2013; each lasted between 24 and 95 minutes. Theme
saturation was reached after views from 16 families were collected. There were 13 parent and young person
dyads, two young people without parents (one carer was not available and one did not speak English) and
one parent alone (the young person did not wish to be interviewed). Four families (25%) were recruited
from Bristol, one (6%) from Liverpool and 11 (69%) from London. Young people were aged 13 to 18 years,
12 (75%) were female, and 12 identified themselves as white British (the remaining identified themselves as
White Jewish, Caribbean, British Bangladeshi, and British African). All carers interviewed were female. Ten
participants (63%) were prescribed metformin only; eight continue to take metformin. Four were prescribed
(25%) orlistat only; none continue on the drug. Two (13%) were prescribed both metformin and orlistat;
two continue on metformin and one continues on orlistat. Self-reported weight change ranged from no
change to 12.7 kg loss. Participant-reported comorbidities included insulin resistance, T2DM, asthma,
hypothyroidism, epilepsy, androgen excess, obsessive—compulsive disorder, depression and hypertension.
Participant demographics are summarised in Table 30.

Three conceptual models were developed from the emerging themes and are summarised in Figure 17.
Models were (a) the factors influencing the commencement of an AOD, (b) the management of side
effects and (c) decision to terminate the drug including balancing efficacy and side effects. Below we relate
the emergent themes within each model.

Model 1: factors influencing why young people commenced on an anti-obesity drug

Six themes fed into the decision by young people to take the AOD: passive acceptance of the AOD,
enthusiasm and relief at the prospect of a drug treatment, medication as a last resort, fear as a motivating
factor, AOD as a way out of obesity and their own perceived uniqueness (Figure 17).

Theme 1: passive acceptance of medication

In all cases the doctor suggested an AOD to the young people. Young people’s views were mixed; many
had reservations about initiation but there was a general feeling that they should follow the doctor’s
advice. Passive acceptance was especially likely when the doctor medicalised obesity by highlighting the
increased risk of comorbidities such as T2DM, and where patients were younger:

At the time | was thinking, well if it is stopping her from becoming totally diabetic, then the best thing
for her to do is to take it, | suppose.
Parent 9, young girl

I remember them saying to me ‘you haven't lost any weight, you have gone up, so let’s use this” and |
am like 12/13 years old, what am | supposed to do at this age?
Young person 12, girl aged 16 years

Theme 2: enthusiasm and relief at the prospect of a pharmaceutical treatment

Many participants wanted a novel solution for obesity control and described the potential of a medicine
helping them with weight control as ‘awesome’ (young person 12, girl aged 16 years) and ‘exciting’
(young person 8, girl aged 16 years). One participant described how the doctor ‘made it sound like a
miracle cure — he made it sound like it was going to fix all of my problems’ (young person 9, girl aged

17 years). However, some young people felt disappointed that they were not able to lose weight without
medication:

| felt incredibly relieved that there was something that could help her.
Parent 14, young girl
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TABLE 30 Self-reported demographics, comorbidities and weight trajectories while taking anti-obesity drugs

10

1

Interviewees

YP + Mother (together)

YP + Mother (separately)

YP + Mother (separately)

YP + Mother (separately)

YP + Mother (separately)

YP + Mother (separately)

YP + Mother (together)
YP only

YP + Mother (separately)

YP + Mother (separately)

YP + Mother (together)

Age (years) Sex

18 F
17 F
16 F
16 F
13 M
14 F
14 M
16 F
17 F
14 F
14 F

Ethnicity
White British

White British

White British

White British

White British

White British

White British
British Bangladeshi

White British

White Jewish

White British

Self-reported
comorbidities

Underactive thyroid
Borderline DM

Polycystic ovaries

None

Underactive thyroid
Suspected polycystic ovaries
None

None

Genetic disorder (leptin
receptor missing)

Raised blood sugars

T2DM

High level of male hormone
Glucose intolerant
Depression

Underactive thyroid

Insulin resistant
Osgood-Schlatter

Insulin dependent [not on
insulin]

AOD + duration

Metformin (4 years: ongoing)
Sibutramine (1 year: stopped)
Orlistat (1 month: stopped)
Orlistat (9 months: stopped)
Orlistat (3 months: stopped)

Orlistat (6 months: stopped)
Metformin (2 years: stopped)
Sibutramine (1 year: stopped)
Orlistat (2 months: stopped)
Metformin (3-4 months: ongoing)

Metformin (4 years: ongoing)

Metformin (4 years: ongoing)

Metformin (15 months: ongoing)

Metformin (18-24 months: ongoing)

Self-reported weight
change

2 stone (12.7 kg)

1.5 stone (9.5 kg)

None
None
None

Maintenance only

Unknown

Dropped a clothes size

None

Weight maintenance

No weight loss but possibly
clothes size

continued
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TABLE 30 Self-reported demographics, comorbidities and weight trajectories while taking anti-obesity drugs (continued)

ID Interviewees

12 YP only

13 YP + Mother (separately)

14 Mother only

15 YP + Mother (separately)

16 YP + Mother (separately)

Age (years)

16

13

15

14

Sex

M

Ethnicity

Caribbean

African/British

White British

White British

White British

Self-reported
comorbidities

Asthma

Need to regulate insulin
levels

Complex medical conditions
including seizures and
insulin resistance

Bone condition

Periodic fevers
Anaemia

High blood pressure

AOD + duration

Metformin (2 years: ongoing)

Metformin (9 years with 4 year
intermission: ongoing)

Orlistat (18 months then 15 months:

ongoing)

Metformin (6 months then 7 years:
ongoing)

Metformin (1 month: stopped)

Metformin (4 months: ongoing)

Self-reported weight
change

About a quarter of a stone
(1.6kg)

Weight maintenance/small
amount of weight loss at
times

7-8 pounds (3.2-3.6 kg)

None

4 kg

AOD, anti-obesity drugs; F, female; M, male; YP, young person.

Source: White et al.?*®
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Passive acceptance Medication
of medication as a ‘last resort’ Enthusiasm and relief
1. Younger age at prospect of a pharmaceutical
2. Medicalisation of obesity i ’
1. Lose weight
2. Metabolic \
Perceived uniqueness Fear
1. Genetic disorder . 1. Risk of future DM
2. Complex medical history Anti-obesity dru 2. Threatened by doctor
3. Healthier lifestyle than W y t 9 3. Told off by health professional
other overweight people as away ou
of obesity

Model 1: factors influencing the commencement of an AOD. Source: White et al.?*®

Theme 3: medication as a last resort

Timing of drug initiation was an important factor, both in terms of timing in relation to other treatments
and in relation to readiness to control obesity. Many viewed an AOD as a ‘last resort’ in obesity
management. Some had tried all other treatment modalities with insufficient long-lasting benefits,
including changes in diet and exercise, participating in programmes such as Slimming World® (Alfreton,
UK) and Weight Watchers (WW International, New York, NY, USA), and ‘gastric band hypnotherapy’
(young person 5, boy aged 13 years):

I think | was at my wits end so anything was better than nothing.

In contrast, others felt that they were put on the medication before they had had a chance to fully explore
other treatment modalities, including management of eating disorders:

... if  wasnt binge eating | think there would have been an impact [on my weight].

Families saw an AOD as an alternative to, rather than part of, a treatment package that included lifestyle
changes:

... and it was just about like, well, OK then, if this is the last resort, but in some ways | don’t think
it was.

The importance of controlling weight at the time of drug initiation varied. Some believed that they
would be able to control weight in the future without a drug whereas others wanted additional support
immediately:

... if Iwas referred to it a year later or 2 years later | don’t think it would make too much difference.
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Theme 4: fear as a motivating factor

Three types of health-related fears were associated with initiation of AOD treatment. Firstly, parents and
young people were both concerned and confused by discussions with clinicians about DM; any mention of
DM increased their acceptance of the AOD. Young people’s concerns were amplified if their parents or
grand-parents had obesity-related conditions:

It is because | am concerned that [my son] does not set up health problems for himself in later life
and if we can avoid diabetes that to me seems a very good thing to do indeed while he is struggling
to get his weight down, not only for diabetes itself, but all the related things that come in its wake.
So that seemed to be absolutely excellent.
Parent 15, young boy

... I know that | have to get the weight off for health reasons, because like family members in
the past have had lots of health things, especially on my mum’s side and being overweight
will affect those things and make them worse or make me more susceptible to them which
I don’t want.
Young person 9, girl aged 17 years

Secondly, some young people described feeling threatened by their doctor, reporting that they were told
that they would have to undergo bariatric surgery if weight loss was not achieved; they saw surgery as a
‘last resort’ (young person 6, girl aged 14 years) or ‘final straw’ (young person 9, girl aged 17 years) which
they wished to avoid.

Thirdly, participants described a fear of being told off or patronised by clinicians, particularly dietitians,
in regard to either continued weight gain, lack of exercise, or diet:

I didn’t really find her [the dletitian] very helpful. | think | need guidelines. And it was just oh, you need
to eat healthily. | didn't really find her useful . . . [she] ask(ed) me what | eat and it made me feel guilty
then. | know that that is kinda what the aim is but do that as well as help me. Not just make
me feel bad.

Young person 3, girl aged 16 years

For the first 2 years they wanted me to see the dietitian and all you ever got were these really skinny
bitches (mind my language) who just patronised you and said eat healthily and | am, like | have been
coming here 2 years already, | already know what | am meant to do, and no matter how hard | try
nothing is happening and you are not helping.

Young person 9, girl aged 17 years

Theme 5: anti-obesity drug as a way out of obesity

For some young people, an AOD was seen as a ‘way out’ of obesity. Young people had their own
personal reasons for wanting to lose weight. Some were emotional, and saw the AOD as a way out of
being bullied, feeling self-conscious or a way to alleviate their feeling of ‘desperation’ (young person 9,
aged 17 years). Others had lifestyle reasons for wanting to lose weight, which included improved fitness
and ability to wear certain clothes:

Just to help me lose weight because at the time | was feeling really self-conscious.
Young person 13, girl aged 13 years

I want to just fit into a medium [sized clothes].
Young person 8, girl aged 16 years
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Theme 6: perceived uniqueness

Some young people considered themselves to be ‘unique’ because they had a complex medical history or a
genetic tendency to obesity and thus felt they needed specialised treatment to help them with their weight.
Some believed that they were unlike other overweight young people, in that they did not have a sedentary
lifestyle or poor diet, but were incorrectly judged by others as doing so:

It is not that | eat a lot, it is just because of my . .. | can’t remember what it is called, they think it has
something to do with my complex medical issues ‘cos | don’t eat that much.

The overall themes in model 2 can be seen in Figure 18.

Side effects from AOD were a key issue for many young people, although a minority did not experience
any. Side effects of both metformin and orlistat were usually gastrointestinal, particularly abdominal
cramps and diarrhoea. For some, this involved spending ‘many, many hours on the loo’ (young person 15,
boy aged 15 years, using metformin), and ‘really weird, intense pain’ (young person 1, girl aged 18 years,
using metformin). Some were taken aback by the severity of the side effects; one young person reported
‘I have never seen diarrhoea like it" (young person 6, girl aged 14 years, using orlistat), while another

said ‘we were told that there could be mild stomach upsets or whatever but | didn’t expect it to be as
uncomfortable as it was' (young person 15, boy aged 15 years, using metformin). A few young people
attributed unusual symptoms to metformin, including hand tremor, headaches and change in moods.

Parents expressed concern about their children having to experience such unpleasant side effects.
One mother felt that it was ‘totally wrong’ for her daughter to have such side effects at her age
(parent 6, young girl using orlistat):

It was awful and he would do it [faecal incontinence] in his trousers and he would phone me up and
say Mum, | need to come home.

Nearly all young people were prepared to endure some side effects as their doctor had forewarned them.
However, there was personal variation as to how much each individual tolerated these side effects; some
continued taking the medication despite episodes of faecal incontinence while others stopped with much
milder side effects. Some young people were more resilient than others in coping with side effects.

Behavioural phenotypes
to manage side effects

Mediators

® Reluctance to discuss
side effects with
clinicians

Self-initiated strategies
to manage side effects

Side effects are
key issue

o ® Understanding
mechanism of action

Regimen change to
minimise side effects

Individual variation in

severity, acceptability * Age/resilience
and readiness

¢ Concerns about safety

e Environmental
influences Taking anti-obesity

drugs as prescribed

Model 2: management of side effects. Source: White et al.2*®
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Some initiated self-devised lifestyle strategies or changes in drug regimen to minimise side effects;
we identified a number of key likely mediators that influenced how these side effects were managed.

Regimen change to minimise the side effects

Regimen changes were devised and initiated by both doctors and families. Some young people used
orlistat flexibly and omitted doses to minimise side effects at predetermined important times. Firstly,

this allowed them dietary freedom at special occasions such as birthdays and, secondly, it minimised side
effects in certain environments or events, such as school time or during exams:

| stopped [the medication] because | didn‘t want to take them during the exams in case | had a bad
stomach it would take time off [the exam] . . .
Young person 2, girl aged 17 years

At times, doctors recommended changes in formulation, dosage and frequency to minimise side effects:

They [doctors] changed her metformin dose and changed it to slow release. Then after that they
changed the time she was taking it. It would help her a bit more.
Parent 1, young qirl using metformin

With the higher [initial] dosage | was vomiting more . .. by breaking it down to two in the morning
and two in the evening, | think it [vomiting] is a lot better.
Young person 8, girl aged 16 years, using metformin

In contrast, some young people reported discussing side effects with their doctors but were told that their
symptoms would improve if they continued with the current regimen:

... [l was] just told to take it and get on with it really.
Young person 5, boy aged 13 years

Alternative self-initiated strategies to manage side effects

Families reported a range of self-initiated strategies to cope with the side effects, particularly diarrhoea and
faecal incontinence. These included taking spare clothes to school in case of incontinence, not leaving the
house or taking additional medication to counteract the effects.

... She would start taking loperamide [anti-diarrhoeal medication] to counteract the effects of it . ..
a few times because she was like, | have got to go to school, | have got the runs and | can’t keep
going out of the lessons, so it was a bit difficult that one.

Parent, young girl using orlistat

I was asked to bring in spare things because she kept having accidents [faecal incontinence]. She had
[already taken] a few herself which she had taken in her bag.
Parent, younq qirl using orlistat

It made me stop going out for a while as | was worried that it might come over me and | might have
to dash off and it would be embarrassing.
Young person, boy aged 16 years, using orlistat

Only a minority of young people taking orlistat recognised that the ‘side effects’ they were experiencing
were the result of the fat they had consumed and changed their diet:

I went back to the really healthy stuff.
Young person 13, girl aged 13 years, using orlistat
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Mediators in dealing with side effects
Young people identified certain mediators which influenced how side effects were managed.

Reluctance to discuss side effects with clinicians

Despite reporting trust in their doctors, some participants were disinclined to talk to them at planned
appointments or initiate additional interim appointments. Some did not feel their GP had sufficient
expertise to support AOD usage:

| probably would have liked more support — however, my consultant is very good and | do prefer her
to the local GP. She [consultant] sees loads of people with the same condition. Helping them to
change their ways and this and that. But at the GPs they do loads of different things . ..

Young person 10, girl aged 14 years

Few turned to other health-care professionals, such as pharmacists, for support, and sometimes these
interactions heightened familial concerns, particularly if the professional questioned the appropriateness
of the medication:

... when | picked up his prescription the pharmacist said ‘the child is only 13" and | thought oh, is
there a reason . . . He just thought it was unusual, it was normally for older people. He thought it was
a bit odd and he said maybe you should ask that question. And he also said it would be helpful for
me to give him some feedback after he takes them.

Parent 7, young boy

Understanding mechanism of action

Understanding of food content, in particular fat content, was also variable, and some young people
reported not having received any dietetic advice prior to commencement of the AOD. This included
patients prescribed orlistat. Many had familial experience of AOD usage that increased their own
understanding; this was often grandparents taking metformin for control of T2DM or mothers who had
taken orlistat for weight control.

Some perceived their drug-related symptoms as ‘side effects’ while others realised that they were a
consequence of high fat intake. The majority of participants who correctly understood the mechanism
modified either their diet or drug regimen:

... If I was eating the fat, | would have to go to the toilet.
Young person 3, girl aged 16 years, using orlistat

Age
Young people reported that if they had been early adolescents at the time the AOD was introduced,
they did not listen to the information given by the doctor, preferring to leave understanding to the parent:

| was at that age where | don’t need to know.
Young person 6, girl aged 14 years

Concerns about safety
A few had concerns about the safety of the medicine because of the side effects while others felt that the
medicines must be safe because a doctor had prescribed them:

| thought that it couldn’t be, like, safe if it was keeping me awake all night and making me like go
a lot.
Young person 5, boy aged 13 years, using metformin
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Environmental influences
Many had heightened awareness of toilet facilities, particularly their proximity and the impact of sharing

toilets. This was driven by concerns about faecal urgency, risk of incontinence and the embarrassment
related to the staining of toilets with oily faeces:

She felt she couldn’t be comfortable taking them at school and college, because she just couldn’t rush
out, and when she said she did, it was like an orangeyl/yellow oil that goes into the toilet and it
doesn’t flush away. So that is very embarrassing if you are out somewhere.

Parent 1, young girl using orlistat

Model 3: drug continuation - efficacy versus side effects
The overall model for the decision to continue or stop taking the prescribed AOD is shown in Figure 19.

Participants continued with the medication for between 1 month and 8 years. Nine out of 12 were
prescribed metformin, and one of six participants prescribed orlistat continued beyond 6 months. Seven
young people discontinued an AOD. The decision to either continue with, or stop, the AOD was frequently
based on a decisional balance between the efficacy of the AOD and ongoing side effects. The decision to
terminate treatment was frequently described as a balance between the perceived benefits of the AOD and
its side effects. Various mediators influenced this decision, including perceived benefits and expectations,
lack of support and understanding of drug action:

I don’t want to take something that | don’t think was working and making me ill.
Young person 6, girl aged 14 years

I just thought what is the point of taking it if it is not working and | am not eating the rubbish foods,
there is no point as it weren’t really doing anything.

Young person 3, girl aged 16 years

Participants described efficacy in terms of body weight, body shape and metabolic parameters. Individual
goals varied from going down a clothes size to weight stabilisation. Most young people had expectations
of weight control that were aligned with published outcomes, although some hoped for outcomes that
were faster, more extreme or more guaranteed. Weight stabilisation was acceptable for some participants,

Efficacy

e Weight loss?

Expectations, personal benchmarks

* Metabolic benefits?

Side effects

FIGURE 19 Model 3: patient-led decision process regarding drug continuation. Source: White et al.?®
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and they continued to take it, fearing that their weight would increase faster if they stopped taking
the medicine:

He [clinician] said that they may help me lose weight and my mind crossed out the word ‘may’ and
replaced it with the word ‘will’.

Young person 9, aged 17 years

It is keeping her weight not going up.
Parent 10, young girl

There was significant variation in the understanding of drug action, in terms of mechanism and efficacy.
Some perceived that the AOD required a restricted diet and increased exercise to be effective, while others
believed that lifestyle changes were not necessary. These views seemed to be unrelated to the drug
prescribed. Some described the futility of taking an AOD as they were unable to undertake healthy
behaviours, and subsequently stopped the drug:

... they said this [the medicine] is not a miracle worker it doesn’t help you lose weight. You help
yourself to lose weight and it just gives you a little pat on the back every so often to help you carry on
what you need to do . ..

Young person 10, girl aged 14 years

| don’t know whether the tablet actually makes you lose weight or just because it makes you stop
eating, it makes you lose weight.

Young person 2, girl aged 17 years

Drug termination was an active decision by young people and their families, and not by their doctor. The
decision was taken by the young person alone, or with the advice and support of their parent. Very few
young people or parents reported adequate drug monitoring and support from the obesity specialist;
this influenced their decision to independently stop the drug:

She [Mum] advised me not to take them because it wasn't very nice for me experiencing this.
Young person 6, girl aged 14 years

Young person: [ just stopped taking them, went cold turkey.
Interviewer: What put you off ringing up the clinic to discuss it?

Young person: | just didn’t think it was important.
Young person 15, boy aged 15 years

Support was a theme that spanned across all three models. One mother described the period taking the
AQOD as a 'lonely’ time. Few reported adequate support from their obesity specialist, primary care physician
or pharmacist. Two participants described disheartenment after being discharged from a specialist service
due to inadequate progress, and reported subsequent weight gain. General practitioners mostly only
issued repeat prescriptions. Many young people said that they would be happy to be monitored by their
GP if they could not get an appointment at the specialist clinic, yet others felt that GPs had insufficient
experience to support them. Emotional support mainly came from friends and family. Parental supervision,
usually from a mother, ensured that younger adolescents took the medication. As young people matured,
parents were more likely to step back and let the young person take responsibility for their medication:

| think there were times when she tried skipping it, but she had a dragon as a mother. So as long as
I am aware it happens, and what | do now is put it all out in individual pill boxes for the day.
Parent 13, young girl
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Discussion

These are the first published qualitative data on adolescent experiences of AOD use. In this sample, AOD
prescriptions were uniformly suggested and initiated by specialist paediatricians, with passive acceptance by
young people and families. After initiation, families mostly described receiving minimal support from the
specialist prescriber as well as from local clinicians including GPs and pharmacists. There was a wide variation
in the experience and tolerance of side effects, which were largely managed by families independently of
clinicians using self-directed strategies. Although doctors made the decision to start the drug, we saw that
patients decided to terminate the drug, usually because of insufficient benefit to justify the side effects.

Participants had a range of comorbidities, including depression and hypothyroidism, which may have
impacted on their experience of AOD usage. Owing to the wide range of comorbidities and small numbers
of each, it was not possible to explore more fully the interaction between these individual conditions and
AOD usage.

Similar findings have been demonstrated in the adult studies exploring AOD usage. Qualitative study
participants from three primary care practices reported that doctors initiated AOD, giving patients little choice
in the decision and inadequate information about the drugs and related lifestyle changes.2'6 Similar patterns
of use have been reported in adults. Two previous studies showed that side effects were a major factor
influencing adherence, and many adults report using the medication flexibly to fit in with their lifestyles, and
minimise side effects at inappropriate times.2'7.218 The highly visual side effects also encouraged some adults
to consider their behaviour as a cause of their obesity and to adopt a healthier diet.2'8 Similar themes for
drug discontinuation were reported in these previous studies; participants who benefited from the drug
continued with, or adapted, the medication, and those participants who did not lose weight abandoned it.2"7
Similar themes have also been demonstrated in the adolescent adherence literature, with insufficient clinician
support, embarrassment, insufficient belief in drug efficacy, interference with usual activities and side effects
all being reported as barriers to medication adherence in other chronic conditions.2®

Results from this study offer insight into the experiences of young people who are taking AOD, and offer
potential targets for change that could potentially improve drug adherence and outcomes in this patient
population. They suggest that more careful approaches are needed to improve drug initiation and ongoing
support. Potential strategies are summarised in Box 2.

BOX 2 Potential strategies to improve AOD initiation and ongoing support

1. Ensure that families accept the need for medication, with alternative options discussed, and drug initiated
only when it fits in with the families’ own treatment ladder.

2. Initiate the medication at a time that is right for the family, with consideration of the school day, week and
year, and avoidance of periods where side effects may be problematic (e.g. examinations).

3. Ensure that those prescribed orlistat are fully informed and understand the difference between treatment
effects and side effects. This could include dietetic input to enable its use as an educational tool to identify
high-fat foods, and subsequently enable a low-fat diet.

4. Provide sufficient information about side effects at initiation, with written advice related to side effect
management strategies.

5. Provide sufficient ongoing support from specialist services, particularly related to management of side
effects. Active monitoring of non-weight related benefits, e.g. cardiometabolic risk factors, may reduce
drug cessation.

Source: White et al.2%
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Obesity is likely to be a lifelong disease for this cohort, given that current treatments have modest efficacy.
Long-term drug use is likely to be an integral treatment modality in addition to behaviour modification
strategies at both the individual and population level. Effective prescribing habits are needed to support
both current and future generations of anti-obesity medications.

Limitations

Participants were recruited from three hospital clinics in England, with the majority from one hospital in
which two of the authors are clinicians. This has the potential of limiting generalisability and introducing
bias. However, AODs in young people are largely initiated in specialist centres, and those centres included
in this study were among the largest of a very small number of specialist paediatric obesity clinics in

the UK. To minimise bias, all data were collected by an independent researcher not part of any clinical
team and responses were anonymised before analysis. Delays in the study may have led to problems with
recall for those patients who stopped the medication some time previously. As with all qualitative studies,
the researcher’s presence during interviews could have affected the subjects’ responses; every effort was
made to reassure the participants that the researcher was both non-judgemental and not part of the
clinical team, and their responses would be fully anonymised prior to analysis by the team. We aimed

to include patients who were prescribed an AOD but never took it. However, no such young people
responded to recruitment invitations. We are therefore unable to comment on those participants who
were prescribed an AOD but who never initiated medication. Only a small minority of eligible subjects
enrolled in the study, despite thorough attempts to contact them using clinical research nurses. It is highly
possible that those with negative experiences felt more motivated to participate in the study. Largely
negative responses indicate that participants are likely to have felt reassured about their anonymity, and
did not fear reprisal from their clinicians.

Conclusion

Use of AOD is challenging and complex for many adolescents, and few young people in our study described
positive experiences. Multiple factors were identified that could be targeted to improve medication concordance
and maximise efficacy, including improved clinician—patient partnership in decision-making, and better
patient education and subsequent support. Many of these are not unique to the current generation of AOD,
and are likely to be relevant to novel drugs.
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Chapter 6 Study E: evaluation of acceptability and
early outcomes of adolescent bariatric surgery in
the UK

Key findings across study E

® Adolescent bariatric surgery in a NHS service compares favourably to international outcomes, and shows
promise as a safe, effective treatment for severe obesity. Approximately 1 in 10 young people has a
surgical complication. Further work is needed to improve patient selection to better match patient need
to operative type and to reduce pre- and post-surgical attrition.

® Decisions about bariatric surgery differ between clinicians and young people. For clinicians, there is a
predominant theme of ‘uncertainty’ about whether or not surgery is appropriate for young people.
Young people also share this uncertainty, but use a number of strategies to ‘bracket away’ these
dilemmas in the hope of a better future. Both clinicians and young people see bariatric surgery as a
‘last resort’.

e Systematic review evidence shows that QoL and depressive symptomatology improve after bariatric
surgery, although not in all patients. Improvement appears to peak at 6—12 months. Improvements
in psychological function appear to be associated with reduction in BMI rather than with baseline
psychological function.

® There is weak evidence that psychological function predicts BMI outcomes after surgery; those with
higher baseline levels of loss of control eating and family conflict appear to have poorer BMI outcomes.

® Bariatric surgery in severely obese adolescents is a cost-effective alternative to no surgery over a lifetime
in obese adolescents, taking the perspective of the UK NHS.

® The full third National Bariatric Surgery Register report will be released in 2020. This will involve an
updated data set — adding patient identifiers (i.e. NHS numbers), glycosylated haemoglobin (HbA;.)
levels and EuroQol-5 Dimensions quality-of-life measurements — which will help with making outcomes
more patient centred (which also fits with the Healthcare Quality Improvement Partnership mandate).

Background

Bariatric surgery in adults is accepted to be a highly clinically effective and cost-effective intervention for
moderately to severely obese individuals.'? Compared with non-surgical treatment of obesity, bariatric
surgery leads to greater body weight loss and higher remission rates of T2DM and metabolic syndrome.220
In 2014, the UK National Bariatric Surgery Registry reported that ~ 6000 bariatric procedures are carried
out annually on adults.??" There are, however, no routinely collected data or published outcome data on
bariatric surgery in children and adolescents in the UK, with available data limited to case series.222

At the time of development of the PROMISE programme, NICE guidelines'? had endorsed bariatric surgery in
adolescents as an appropriate treatment in exceptional circumstances if undertaken within specialist centres.
Yet there were no available outcome data on adolescent bariatric surgery in the NHS. A series of linked
studies was undertaken to (1) examine the outcomes of adolescent bariatric surgery in one centre in the

UK, (2) understand clinicians’ and young people’s decision-making about bariatric surgery, (3) investigate
factors influencing outcomes in bariatric surgery and (4) examine the cost-effectiveness of bariatric surgery
for adolescents. In addition, work was conducted to form a national network of clinicians undertaking
adolescent bariatric surgery.
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STUDY E: EVALUATION OF ACCEPTABILITY AND EARLY OUTCOMES OF ADOLESCENT BARIATRIC SURGERY IN THE UK

Substudy 6.1: characteristics and outcomes of the first 50 patients entering
an adolescent bariatric surgery programme at University College Hospital

Parts of this section are reproduced from White et al.223

This work was reproduced and published as White B, Doyle J, Colville S, Nicholls D, Viner RM, Christie D.
Systematic review of psychological and social outcomes of adolescents undergoing bariatric surgery, and
predictors of success. Clin Obes 2015;5:312-24. https://doi.org/10.1111/cob.12119.269

Licence to reproduce number (John Wiley & Sons): 4675960442600.

Background

Bariatric surgery is currently the only evidence-based intervention resulting in highly meaningful weight loss
for obese children and young people.22 In the UK, national guidelines for adolescent bariatric surgery are
contained within the most recent NICE obesity guideline’? summarised in Box 3. It recommends that
bariatric surgery is considered only in exceptional circumstances, and only if young people have achieved
or nearly achieved physiological maturity.

BOX 3 Guidance from NICE for bariatric surgery in children and young people

1.10.12 Surgical intervention is not generally recommended in children or young people. [2006]

1.10.13 Bariatric surgery may be considered for young people only in exceptional circumstances, and if they
have achieved or nearly achieved physiological maturity. [2006]

1.10.14 Surgery for obesity should be undertaken only by a multidisciplinary team that can provide paediatric
expertise in:

e preoperative assessment, including a risk-benefit analysis that includes preventing complications of obesity,
and specialist assessment for eating disorder(s)

e information on the different procedures, including potential weight loss and associated risks

® regular postoperative assessment, including specialist dietetic and surgical follow up

e management of comorbidities

e psychological support before and after surgery

e information on or access to plastic surgery (such as apronectomy) when appropriate

e access to suitable equipment, including scales, theatre tables, Zimmer frames, commodes, hoists, bed
frames, pressure-relieving mattresses and seating suitable for children and young people undergoing
bariatric surgery, and staff trained to use them. [2006]

1.10.15 Coordinate surgical care and follow up around the child or young person and their family’s needs.
Comply with the approaches outlined in the Department of Heath [and Social Care]'s [Healthy Lives, Healthy
People:] A Call to Action on Obesity in England.[??°] [2006, amended 2014]

1.10.16 Ensure all young people have had a comprehensive psychological, educational, family and social
assessment before undergoing bariatric surgery. [2006, amended 2014]

1.10.17 Perform a full medical evaluation, including genetic screening or assessment before surgery to exclude
rare, treatable causes of obesity. [2006]

Source

© NICE (2014) Obesity: Identification, Assessment and Management. NICE Clinical Guideline 189 [CG189].
Available from www.nice.org.uk/guidance/cg189. All rights reserved. Subject to Notice of rights. NICE guidance
is prepared for the National Health Service in England. All NICE guidance is subject to regular review and may
be updated or withdrawn. NICE accepts no responsibility for the use of its content in this publication.'

NIHR Journals Library www. journalslibrary.nihr.ac.uk


https://doi.org/10.1111/cob.12119

VOL. 8 NO. 3

Published adolescent data have largely focused on weight outcomes of surgery.' The largest and most
complete data sets have come from the USA'™5 and Sweden,22¢ with only very small case reports published
from the UK.222227.228 A recent systematic review of adolescent bariatric surgery showed mean loss of
13.5kg/m? at 1 year post surgery with greatest change seen in those undergoing the Roux-en-Y gastric
bypass (RYGB), followed by sleeve gastrectomy (SG) and then adjustable gastric band (AGB).224 Although
data were drawn largely from observational studies, the magnitude of effects in these were similar to
those reported in the only randomised controlled trial undertaken in adolescents. Such changes are very
much greater than those seen with drug treatments, such as metformin (mean loss 1.4 kg/m?2) and22
orlistat (0.8 kg/m?),'° or with lifestyle interventions (—=1.25 kg/m?).224

Psychosocial outcomes after surgery have been less rigorously studied, with four large cohorts reporting
outcomes for up to 2 years after surgery.226230-232 Howvever, there are no published outcomes of eating
disorders, and only one study exploring predictors of success after surgery.

Furthermore, outcome studies have universally focused on those people who received surgery,224 with no
studies of patient pathways into adolescent bariatric surgery programmes. It is unclear (1) how many young
people who are referred for surgery actually receive it and (2) the reasons for not receiving it in those
referred. Such data are important for planning and evaluating adolescent bariatric surgery programmes,
particularly within state-funded systems.

The aim of this substudy was to describe the characteristics and outcomes of patients referred to an
adolescent bariatric surgery programme within the NHS in England.

All patients referred to an adolescent weight management service for consideration of bariatric surgery
between its inception in 2007 and 27 January 2014 were included. Subjects were referred by their GP or
local paediatrician, or from within our medical weight management service. Patients were identified by
means of an ongoing database. Body weight was measured to the nearest 0.1 kg using a Tanita BC-418MA
scale (Tanita, Europe, Amsterdam, the Netherlands) or SECA 645 scale (Seca GmbH, Hamburg Germany)
where body weight exceeded 200 kg. Height was measured to the nearest millimetre using a wall-mounted
stadiometer. Body mass index (BMI) was calculated as weight divided by height squared (kg/m2). Patients
selected the ethnicity with which they most associated, based on a predetermined list used by the hospital
trust. This list included only one category for British, and did not differentiate between white British, black,
Asian or other ethnic groupings. Socioeconomic status was derived from the patient’s home postcode using
the 2007 Index of Multiple Deprivation3° (IMD) score and rank (England only). The 32,482 IMD ranks were
split into 10 groups to allow us to rank patients by deprivation deciles (decile 10 being the most deprived).
This study fulfilled National Research Ethics Service (NRES) criteria for service evaluation, and was registered
in the UCLH Research & Development Department.

Cardiometabolic health

A two-tiered screening process was employed. Baseline cardiometabolic screening was employed in
patients completing the initial evaluation process. Those eligible for surgery had a more complete
assessment, including screening for sleep apnoea and polycystic ovarian syndrome (PCOS) if history and
examination were suggestive.

All patients without previously diagnosed DM underwent a standard oral glucose tolerance test (OGTT)
(1.75 g/kg of body weight, up to 75 kg). Plasma glucose and insulin concentrations were measured at

0, 30, 60, 90 and 120 minutes after a 12-hour overnight fast. In an attempt to simplify the investigation
pathway, we subsequently measured only baseline HbA,,, fasting glucose and insulin levels, and an OGTT
was undertaken only in those with a HbA,. level of > 6.5%.2° Plasma insulin was measured by the Abbott
AXSYM method. Blood pressure was measured using automated blood pressure monitor (Datascope
Accutor® PLUS; Mindray (UK) Ltd, Huntingdon, UK) with an appropriately sized cuff for arm circumference.
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Lipid levels were stratified in accordance with American Heart Association guidelines.23' Metabolic
syndrome was diagnosed using International Diabetes Federation criteria.22® A sleep study was undertaken
in patients with loud snoring together with clinical signs of apnoea.?3

Psychosocial status

Generic quality of life was measured using PedsQL 2.0 questionnaire?34235 and weight-specific quality of life
using IWQol-kids.% Psychological distress was measured using the SDQ,7723% and depressive symptomatology
was assessed using the Short Moods and Feelings questionnaire (SMFQ).237.238 Self-esteem was measured
using the Rosenberg Self-Esteem Scale (RSE).239240 Eating behaviours were assessed using the Dutch Eating
Behaviour Questionnaire (DEB-Q),24242 and disordered eating was assessed using the Eating Disorders
Examination Questionnaire (EDE-Q).243.244

We assumed that participants elected not to proceed if they missed two successive appointments and we
were unable to contact them by telephone and letter. Completeness of comorbidity data varied by length
of time in bariatric pathway; some of those participants who exited the pathway early did not have full
assessment. Assessments of eligibility for surgery depended in part on comorbidities; some participants
exited the pathway after the first consultation and did not have comorbidities assessed.

Statistical analyses

We first used descriptive statistics to describe patients and comorbidities before and after surgery.
Questionnaire scores were compared with normative data (where available) using one-tailed Student t-tests.
We derived BMI trajectories of each patient undergoing surgery to understand trajectories associated with
bariatric surgery. For this, multilevel models were developed using XTMIXED command in Stata, version 12.
We modelled BMI trajectories using demographic predictors, and fitted the model using maximum likelihood
with unstructured variances and covariances. Association between demographic characteristics and surgery
type, timing and outcomes was assessed using linear or logistic regression. To allow retrospective comparison
with published outcomes, we compared BMI at 1 year. One-year outcomes were defined as BMI recorded
between 9 and 15 months after surgery.

Patient flow and characteristics

The patient flow is summarised in Figure 20. Fifty-two patients were referred for consideration of bariatric
surgery. Two young people had bariatric surgery in the private sector while waiting for their initial assessment,
and so were not eligible for the pathway and are not included here.

Fifty young people were assessed for eligibility for bariatric surgery between 26 July 2007 and 27 January 2014.
Demographics are summarised in Table 37. Thirty (60%) were aged 16 years or over at their first assessment.

As of 27 January 2014, 42 had completed the preoperative pathway and eight were still undergoing assessment
and/or preparation for surgery.

Of the 42 young people, six (14.3%) were deemed not eligible for surgery and were discharged from the
pathway, two after the initial assessment and four during the preparation phase. The principal reasons for
exclusion were (1) resident outside the UK, which the clinical team deemed to be incompatible with safe
postoperative monitoring (n = 1); (2) inability to consent owing to learning difficulties (n = 2); (3) severe
needle phobia (n = 1); (4) inconsistent desire to undergo bariatric surgery (n = 1); and (5) complex behavioural
difficulties (n = 1). No patients were excluded because of psychiatric disorders. A further 15 participants
(35.7%) did not proceed along the bariatric surgery pathway, due to either active withdrawal after receiving
further information about surgery (n = 8) or lack of engagement (n = 7). Two (5%) patients were lost in the
transfer between adolescent and adult bariatric surgery services within the same hospital. We have been
unable to ascertain if they underwent surgery at a different centre. Twenty (47.6%) patients underwent
bariatric surgery during the study period, and their demographics can be seen in Table 31.
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FIGURE 20 Flow chart of patients through the bariatric pathway. Source: White et al.?3

TABLE 31 Demographics, BMI and cardiometabolic characteristics for the complete cohort, those completing the
pathway and undergoing surgery and those completing the pathway but not undergoing surgery

Female, n (%)
Mean (SD) age (years) at baseline
Age (years) range
Mean (SD) baseline BMI (kg/m?)
BMI range (kg/m?)
High—normal blood pressure, n/N (%)
High blood pressure, n/N (%)
High—-normal lipids, n/N (%)
High lipids, n/N (%)
T2DM, n/N (%)
Ethnicity, n (%)

British

African/Caribbean

Asian

Other

Deprivation decile,’ n (%)

29 (58)
16.0 (1.3)
12.8-18.5
51.2(7.5)
37.5-69.6
10/48 (20.8)
16/48 (33.3)
25/43 (58.1)
17/43 (39.5)
6/50 (12)

29 (58)
8 (16)
5(10)
8 (16)
18 (36)

11 (55)
16.4(1.1)
13.3-17.8
51.8(8.7)
38.2-69.6
3/20 (15)
8/20 (40)
10/20 (50)
9/20 (45)
2/20 (10)

9 (45)
4 (20)
4 (20)
3(15)
6 (30)

11 (50)
15.6 (1.3)
12.8-17.2
50.8 (7.5)
37.5-64.8
4/20 (20)
6/20 (30)
9/15 (60)
6/15 (40)
3/21 (14.3)

14 (70)
3(15)
1(5)

2 (10)
8 (40)

a Participants in the bottom two deciles of the 2007 Index of Multiple Deprivation.

Source: White et a/.?%3
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Secondary obesity

Three young people had previously undergone treatment of hypothalamic—pituitary tumours

(two craniopharyngioma and one optic glioma), including surgery and radiotherapy. All developed
hypothalamic—pituitary dysfunction with resultant severe obesity. One developed significant additional
comorbidities related to treatment, most notably moyamoya, a disease of small cerebral vessels probably
caused by radiotherapy, which had resulted in multiple previous cerebrovascular events (CVEs). Both
patients previously treated for craniopharyngioma underwent surgery with poor outcomes. Their BMls at
surgery were 76.6 and 62.8 kg/m?2. The patient with pre-existing cerebrovascular disease had a further
CVE in the peri-operative period resulting in hemiplegia, expressive and receptive dysphasia and loss of
thirst. He required prolonged neurorehabilitation with residual loss of function. The second patient had
no complications, but regained all lost weight in the second year after surgery. Given our outcomes,
and those in published cohorts, we decided not to offer bariatric surgery to the third patient with
hypothalamic—pituitary dysfunction (she had already decided against surgery so was not formally refused
for surgery).

No patient had obesity secondary to hypothyroidism, medication or any obesity syndrome. No patients
had any identified obesity-promoting monogenic genetic mutations, nor were they excluded for having
variants that were likely to have poor response to bariatric surgery.

Obesity-related comorbidities

Of the total sample, 47 (94%) patients underwent baseline cardiometabolic screening. Of the remaining
three patients, two only attended a single assessment and did not wish to pursue further investigations or
assessment. One other had known T2DM and exited the pathway before further investigations were done.

Four (8%) patients were known to have T2DM when entering the pathway. Of the remaining 46 patients,
44 underwent baseline screening using either HbA,. (n = 43) and/or OGTT (n = 38), and no further cases
were identified. Those patients not screened by us had previously undergone screening, with no DM
detected. Ten per cent of patients undergoing surgery had T2DM, with a HbA,  level of 9.0% (multiple
treatments including multiple daily injections of insulin, exenatide) and 6.8% (metformin only).

Forty-eight (96%) patients had baseline blood pressure data available. Of those, 41% (20/48) had high—normal
blood pressure (systolic or diastolic > 1.33 SDs and < 2 SDs) and 33.3% (16/48) had high blood pressure
(systolic or diastolic > 2 SDs) for their age. Of the 20 patients undergoing surgery, 30% (6/20) and 45% (9/20)
of patients had baseline blood pressure data available. One patient was on antihypertensive medication.

Forty-three out of 47 patients had baseline lipid levels assessed, of whom 39.5% had levels of either high-
density or low-density lipoprotein that were ‘significantly abnormal’; one was on a lipid-lowering medication
(statin). Preoperative lipid counts were available for all 20 patients undergoing surgery: 45% had levels of
either high-density or low-density lipoprotein that were ‘significantly high’; one patient was on medication.

All patients put forward for surgery (n = 20) completed a full medical assessment for weight-related
comorbidities. Eighteen per cent (2/11) of females fulfilled the diagnostic criteria for PCOS; 10% (2/20) had
mild obstructive sleep apnoea (OSA) not requiring CPAP, with none having severe OSA; and 10% (2/20)
had non-alcohol fatty liver disease, as indicated by raised levels of ALT. One patient had achondroplasia
with a final height of 128 cm and a BMI of 69.9 kg/m?, with severe mobility difficulties requiring both
crutches and a wheelchair.

Bariatric surgery

All patients fulfilled criteria specified by NICE. All patients had BMIs greater than 40 kg/m? at the time of
surgery planning. Deprivation data were available for all 39 participants from England. Graphically, it appears
that patients from deprived populations were less likely to get to surgery (Figure 21); however, there was no
difference in access to surgery between those patients in the most deprived quintile and the remainder of
the cohort (p =0.4).
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FIGURE 21 Distribution of socioeconomic status in those patients completing the bariatric pathway.
Source: White et al.?

The mean time between first appointment and surgery was 1.8 years (SD 0.7 years) (range 0.5-3.7 years).
Those patients with higher BMIs had a longer time to surgery (0.04 years per kg/m2, 95% CI 0.00 to 0.07
years per kg/m?; p = 0.08) after adjustment for age, although deprivation and duration of the programme
did not influence time.

Patients underwent RYGB and SG in equal numbers (10 each), with no patients having LGB. The mean BMI
in those patients undergoing SG was higher than in those undergoing RYGB [57.6 (SD 10.2) vs. 49.6 (SD 6.9)
kg/m2, respectively; p = 0.06]. There was no difference in age between those undergoing each procedure.

Complications

Surgical complications

One patient out of 20 (5%) had a gastric perforation identified in the immediate postoperative period after
RYGB, which was successfully repaired by laparotomy with no further sequalae. Two out of 20 (10%)
patients had a gastrojejunal stricture. Both were successfully treated, one after one endoscopic dilatation
and one after two endoscopic dilatations.

Perioperative complications

The patient with pre-existing cerebrovascular disease had a further CVE in the perioperative period
resulting in hemiplegia, expressive and receptive dysphasia, and loss of thirst. He required prolonged
neurorehabilitation with residual loss of function.

Micronutrient deficiencies
No patients experienced clinical manifestations of nutrient deficiencies secondary to bariatric surgery.

Body mass index trajectories

Figure 22 shows the BMI trajectory of each patient undergoing surgery in the adolescent pathway and
the change in BMI relative to day of surgery. A substantial variability in preoperative BMI trajectories was
seen across the subjects, with up to 10 kg/m? weight gain seen in the time before surgery for some, and
minimal visible change for others. Varying changes in BMI were seen during the 2- to 4-week preoperative
hypocaloric diet phase, with weight change varying from minimal change to over 5 kg/m2.

Similarly, a substantial variability in BMI outcomes was seen after surgery, with only limited data after

2 years. All patients rapidly lost weight in the first 3 months after surgery at a similar rate. The majority of
patients lost weight rapidly in the first 6 months, with subsequent deceleration in the rate of weight loss in
the next 6 months and weight stability in the second year. The majority lost between 10 and 20 kg/m? in this
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time period, with subsequent maintenance of weight loss. One patient lost over 30 kg/m2 in the first
year after surgery although this magnitude is probably exaggerated by his short stature secondary to
achondroplasia. Two patients regained all weight lost after bariatric surgery in the second year after surgery.

The two patients with hypothalamic obesity secondary to craniopharyngioma had differing outcomes.
One regained all weight lost in the second year after surgery and the other regained substantial weight,
although not back to presurgical levels.

Nine patients had reached 1-year follow-up at our centre at time of analysis. The mean change in BMI at
1 year was —15.2 kg/m2 (SD 9.3 kg/m2). There was no evidence of difference in means between the two
surgical procedures [mean RYGB —-12.7 kg/m? (SD 2.7 kg/m?), SG —=17.2 kg/m? (SD 12.6 kg/m?); p = 0.5].
Greater variation in BMI change at 1 year was seen in patients undergoing SG than in those undergoing
RYGB, with post-SG change ranging from —33.4 to 0.2 kg/m?, compared with —16.3 to —10.4 kg/m?2
post RYBG.

Data were sufficient to develop a multilevel model of BMI change associated with surgery, including

249 data points on the 20 patients who had surgery (Table 32 and Figure 23). The best model included a
linear term describing the period before surgery and linear and quadratic terms for the period after surgery.
Figure 24 shows that the mean BMI trajectory postoperatively was very rapid loss in the first 3-6 months
with a nadir at 12 months and regain in BMI thereafter. Owing to limited data we did not extend the model
beyond 18 months or include predictors in the model.

Follow-up

Follow-up post surgery was highly inconsistent. Seven patients (35%) dropped out of routine follow-up
after surgery, at follow-up points varying from 8 weeks to 2 years. Three (15%) were last seen within

3 months of surgery. Some patients chose to attend follow-up with the surgical but not the paediatric team,
limiting data on resolution of comorbidities. Data were insufficient to allow detail analysis of resolution of
comorbidities postoperatively, with the exception of DM; DM control improved in both patients with T2DM
post surgery and one was able to stop hypoglycaemic agents.
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TABLE 32 Multilevel models derived for BMI trajectories relative to surgery (model 6 best fits the data)

Fixed terms
Random terms
Fixed effects
Composite model
Intercept
Time (linear)
Surgery
Surgery x time
Surgery x time?
Surgery x time?
Variance intercept
SD (intercept)
Years in bariatric
SD (years in bariatric)
Correlation with baseline
Correlation with surgery x time
Correlation with surgery x time?
Surgery x time
SD
Correlation with baseline
Correlation with surgery x time?
Surgery x time?
SD
Correlation with baseline
Residual SD
Number of observations
Log-likelihood
AIC
BIC

Model
1

No change

No change

50.53 (46.69, 54.38)

8.59 (6.22, 11.86)

6.20 (5.70, 6.74)
291

-676.53
1959.06
1970.08

2

Time (years)

Time (years)

55.26 (51.14, 59.14)
3.09 (-4.39, -1.79)

8.97 (6.42, 12.55)

2.33(1.49, 3.65)
-0.14 (-0.59, 0.39)

4.93 (4.48, 5.42)
249

—-798.99
1609.98
1631.08

3

Time (years) model 2 + surgery
Model 2 + surgery

54.43 (50.49, 58.37)
-0.24 (-1.59, 1.11)
-7.37 (-9.02, -5.73)

8.64 (6.20, 12.02)

2.20(1.40, 3.45)
-0.26 (-0.66, 0.25)

4.27 (3.88, 4.69)
249

-765.62
1545.24
1569.96

4

Model 3 + surgery x time (years)

Model 3 + surgery x time (years)

52.21 (48.46, 55.95)
2.48(1.40, 3.55)
-6.98 (-8.09, -5.88)
-12.22 (-17.09, -7.37)

8.35(6.05, 11.52)

1.61(0.91, 2.83)
-0.17 (-0.63, 0.39)
-0.29 (-0.73, 0.33)

9.15 (6.04, 11.87)
-0.31(0.70, 0.22)

2.70 (2.44, 2.98)
249

-679.26

1380.71
1419.40

5

Model 4 + surgery x time? (years?)

Model 4 + surgery x time? (years?)

52.05 (48.35, 55.74)
2.60 (1.67, 3.53)

-4.94 (-5.80, -4.07)
—-26.87 (-34.47,-19.27)
10.71 (6.72, 14.70)

8.32 (6.06, 11.42)

1.64 (1.05, 2.58)
-0.06 (-0.53, 0.44)
-0.24 (-0.68, 0.34)
0.49 (-0.32, 0.89)

15.22 (10.56, 21.95)
-0.50 (-0.79, -0.01)
-0.95 (-0.99, -0.77)

7.60 (4.66, 12.38)
0.44 (-0.22, 0.82)
1.93(1.74, 2.14)
249

-621.85

1275.7

1331.98

3

Model 5 + surgery x time? (years®)
Model 5

52.06 (48.35, 55.78)
2.60 (1.66, 3.54)

—-4.58 (-5.43, -3.74)
—-29.68 (-36.58, —22.78)
14.07 (10.44,17.71)
-1.22 (-1.72,-0.72)

8.38(6.11, 11.49)

1.66 (1.07, 2.58)
-0.12 (-0.57, 0.38)
-0.14 (-0.62, 0.42)
0.29 (-0.48, 0.81)

13.43(9.18, 19.67)
-0.51(-0.80, -0.04)
-0.94 (-0.99, -0.74)

6.04 (3.65, 10.00)
0.55(-0.11, 0.87)
1.85(1.66, 2.05)
249

-611.26

1256.52

1316.32

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.

Source: White.?*®
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Type of surgery
—— RYGB

—SG

BMI change (kg/m2)

-6 -4 -2 0 2 4
Time from surgery (years)

FIGURE 23 Superimposed BMI trajectories of patients undergoing bariatric surgery, by type of surgery.
Source: White et al.?#

60
554
501

BMI (kg/m?)
D
Ul

w w b
o U1 O
1 1 1

N
%]
1

N
o

-1.75 -1.50 -1.25 -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00 1.25 1.50
Time in bariatric pathway (years)

FIGURE 24 Modelled BMI trajectory for the average adolescent patient, with surgery 1.8 years after first assessment.

Discussion

This is the first study describing the characteristics and outcomes of adolescent patients entering an adolescent
bariatric surgical programme in the NHS. We found that half of adolescents completing the assessment were
both eligible and interested in surgery. The main reasons for non-eligibility were lack of ability to consent,
behavioural difficulties and inconsistent desire for surgery. Patients had relatively few comorbidities and
surgery was undertaken mainly for weight loss rather than control of obesity-related conditions.

Change in BMI in our patients (15 kg/m? loss) compared well with that described in a recent systematic
review (13.5 kg/m?).224 There was no operative mortality and surgery complication rates were within
the range (4-33%) described for adolescent SG and RYGB in other centres internationally.?24 Patients
undergoing SG had a higher baseline BMI and greater variation in BMI change after surgery compared
with those having a RYGB. High rates of attrition to follow-up were seen after surgery, despite earlier
careful identification and support of medical and psychological comorbidities, and previous good
adherence to the preoperative preparation programme.

The model for BMI changes we presented is consistent with clinical experience in adult bariatric surgery,
which is one of early dramatic weight loss in the first 3 months, slowing weight loss thereafter and then

a nadir of weight reached some time between 6 and 24 months after surgery. After adult bariatric surgery,
many individuals put back on significant weight after this nadir. The model developed by us is useful to
estimate the speed of BMI loss in the first 6 months.
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These data raise important issues. First, we were referred low numbers of adolescents with weight-related
comorbidities that respond well to bariatric surgery, such as T2DM, sleep apnoea and idiopathic intracranial
hypertension. The reasons for this are not clear, and we believe that raised awareness of the safety and
efficacy of bariatric surgery to control these conditions will increase referrals. Subsequent to this cohort,

we have seen an increase in patient referrals, particularly of those with T2DM.

Second, the mean age at surgery was 18 years and the youngest patient was 15.7 years old. This is higher
than a mean age of 16.5 years in a large Swedish cohort.22” This probably reflects reluctance to refer
younger patients in the NHS, probably influenced by NICE guidance that limits surgery to those who have
‘nearly reached physiological maturity’, a recommendation that is largely based on theoretical concerns
about the impact of surgery on bone density. Earlier referrals may help reduce the age at surgery, and
change the BMI trajectory of this population. If surgery was undertaken on younger adolescents, it would
be important to ensure that monitoring of bone density, pubertal progression and other nutritional
parameters were embedded in follow-up programmes.

Third, a systematic review undertaken by these authors has shown that there is a very limited evidence base
on psychosocial predictors of outcome after surgery in adolescence, with only one study comparing baseline
psychosocial variables and no studies looking at physiological predictors.29%246 \We encountered various
dilemmas about eligibility provision for surgery, particularly for those who perceived that surgery was the only
remaining treatment option for them. We reviewed three patients with previous pituitary—hypothalamic
tumours. Two underwent a bariatric procedure (SG) with disappointing results. A subsequently published
small case series suggests improved outcomes after RYGB compared with SG in this cohort;3' however, small
numbers and the non-randomised methodology limit its generalisability. A registry has since been started to
monitor the outcomes of those with obesity due to hypothalamic dysfunction undergoing surgery (Professor
Thomas Inge, Director if Adolescent Bariatric Surgery, Akers Endowed Chair in Pediatric Surgery, Chief of
Pediatric Surgery, School of Medicine, University of Colorado, personal communication).

Fourth, there was significant attrition from our pathway both before and after surgery. Further work is
needed to understand this, particularly for those not attending routine postoperative care and who are
subsequently at risk of nutritional deficiencies. Our data suggested a non-significant trend for those with
lower socioeconomic status to be more likely to drop out pre surgery, and it will be important to monitor
and facilitate access of deprived groups to surgery over time.

Limitations

We present data from a small number of young people having surgery at a single site and follow-up data
were very limited. Our study is subject to the common limitations of service evaluation studies (e.g. data were
not collected at standardised time points and collection of comorbidity data at follow-up was also not
standardised, limiting data availability). We did not routinely collect data on quality of life or psychosocial
functioning. Significant loss to follow-up postoperatively is a potential source of bias, suggesting that our
findings may underestimate or overestimate BMI loss and complications. It is possible that those with poorer
outcomes were less likely to return for follow-up. However, our clinical experience was that those with
poorer BMI outcomes were often keen attenders at follow-up (to work with us on increasing weight loss).
The majority of those who decided against surgery did not remain within our service, and we are unable to
compare their outcomes with the outcomes of those who had surgery.

Conclusions

In conclusion, adolescent bariatric surgery in a NHS service compares favourably to international cohorts,
and shows promise as a safe, effective treatment for severe obesity. Further work is needed to improve
patient selection, better match patient need to operative type and reduce pre- and post-surgical attrition.
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Substudy 6.2: clinicians’ decision-making for adolescent bariatric surgery

This work was reproduced and published as Doyle J, Colville S, Brown P, Christie D. ‘For the cases we've
had ... | don't think anybody has had enormous confidence’ — exploring ‘uncertainty’ in adolescent
bariatric teams: an interpretative phenomenological analysis. Clin Obes 2014;4:45-52. https://doi.org/
10.1111/cob.12039.247

Licence to reproduce number (John Wiley & Sons): 4675951183573.

Aim

The aim of this substudy was to investigate the process of clinicians’ decision-making around bariatric
surgery for adolescents, and understand how professionals manage in the context of limited research and
guidelines for bariatric surgery for young people, in order to reach a decision as to which adolescents
should be offered surgery and which should not.

Methods

Participants

Three leading NHS centres offering bariatric surgery to adolescents were approached and two of these
agreed to participate. The third centre declined because of its own research commitments. All surgeons,
paediatricians, nurses and psychologists actively working in the two centres were approached to participate.
Nine clinicians out of the 10 approached agreed to participate, with one declining because of work
commitments. These clinicians represented a variety of different professional backgrounds, including
surgeons, physicians, psychologists, psychiatrists, nurses and dietitians.

Procedure

Potential participants were sent a copy of an information sheet outlining the details of the study and
requesting that they take part in a research interview. Informed written consent was obtained from

all participants prior to interview. It was anticipated that the experiences of clinicians with regard to
adolescent bariatric surgery were likely to be complex and varied. A qualitative methodology was chosen
to avoid imposing a set of preconceived ideas or variables. A semistructured interview was designed to
allow participants to ‘tell their own story’ and for the research to follow up on any areas of complexity
(see Appendix 4 for the interview guide). This interview schedule has not been used in any other studies.
The development of key themes within this schedule was informed by the existing literature on decision-
making around bariatric surgery as well as a more general social science literature on decision-making
within conditions of uncertainty.

Interviews with nine participants were completed at both sites and lasted approximately 45 minutes

(range 25-75 minutes). Questions focused on the following areas of discussion: background (e.g. history
of service, current pathway for adolescents); how the team makes decisions; issues that influence the
decision that surgery would or would not be appropriate; how evidence and experience are drawn

on when making decisions; how the NICE guidelines are interpreted; ways the team supports a young
person to make a decision; and developments that the team would like to see for adolescents considering
surgery. All interviews were digitally recorded and subsequently transcribed. At this stage digital recordings
were destroyed.

Analysis

Investigators PB, SC and JD analysed the nine written transcripts using interpretative phenomenological
analysis (IPA), following procedures outlined by Smith et a/.248 In line with IPA, the thematic analysis was
especially focused on the various ways in which participants sought to make sense of, and construct meaning
within, the situations being described, developing an ‘insider’s perspective'24¢ of how these professionals
experienced the phenomena being described. Initial parallel analyses were completed by JD and SC and a
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combined preliminary outline of themes was produced. Investigator PB completed secondary analysis of
transcripts and added to the conceptual framework to produce a final thematic analysis of the data.

Results
Following analysis of the data, extracts have been taken from various interviews, which are characteristic
of the dominant themes emerging within the data analysis (Figure 25).

In order to protect the anonymity of participants, names are not stated. Clinicians will be referred to by a
number indicating the order in which interviews were completed (C1-C9).

Pervasive uncertainty
A predominant theme of ‘uncertainty’ emerged from the interviews, as reflected in these extracts:

It’s not like a blood test with a plus or minus answer . . . it's a judgement call.
Clinician C7

... I guess you do have a bad feeling about some people and it’s non-specific you just . .. it's just a
very woolly thing.
Clinician C9

The sources of uncertainty were numerous, as outlined below.

Uncertainty around a lack of data/guidance

Clinicians agreed that bariatric surgery is an effective treatment for weight loss but that research
investigating the effect of surgery on psychosocial outcomes is lacking, and without this evidence it was
difficult for teams to decide who might benefit from surgery:

| think the reality is that we're doing surgery with young people without really knowing . .. you know
there aren’t good long-term data on outcome and what constitutes who is likely to have a good
prognosis so we're to some extent going in blind.

Clinician C6

... we know where it is indicated and it is not indicated roughly, but there are no clear guidelines . . .
for adolescents.
Clinician C3

Well, I mean the evidence is that it produces good weight loss and weight loss maintenance,
it improves metabolic status of individuals and so on. Does it make them happier? Don’t know.
Does it make them more productive socially? Do not know.
Clinician CT1

Pervasive uncertainty Overcoming uncertainty

« Lack of guidance o I(;czlcifofr(:]reindividual behavioural ‘signs’ of a good

* Complex nature of ¢ Look for ‘supportive social context’

adolescence - » L | d risk d
. * Bariatric surgery — complex and risky procedure
e Bariatric surgery — gery P yp
complex and risky * Multidisciplinary team working
procedure ¢ Bypass adolescence

* Accept inevitability of surgery

L J L J

FIGURE 25 Main themes and subthemes emerging from the interviews. Source: Doyle et al.?¥
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Bariatric surgery as a medical treatment like no other
The apparent discomfort in relation to offering bariatric surgery to young people appeared to be
exacerbated by the perception of bariatric surgery as a complex procedure, unlike other treatments:

... normally a surgeon does an operation to remove something that shouldnt be there or to
untwist something that got twisted or to put right something that went wrong. Bariatric surgery is
quite the reverse. The surgeon is going in there to actually create an abnormality . .. an abnormal
physiology and structure for a greater good. So | do think that that is conceptually quite a
different surgery.

Clinician C1

The complex nature of adolescence

There was also speculation about the extent to which young people have the capacity to make
long-term treatment decisions. Much of this speculation arose from clinicians’ concerns about the relative
influence of ‘adolescence’, with the majority perceiving adolescence as a potential obstacle to good
decision-making:

... they’re physically mature but do they really understand? . . . the whole concept of ‘future self’ is
something people have to be aware of.
Clinician C7

One of the concerns is at what age do you have the consent that you are having this not to feel better
today, but for a greater good over the next 20 years? . .. do adolescents take out life insurance?
No they don’t. You know, do adolescents drive cars very slowly because they think of their life ahead?
No they don’t. Do adolescents engage in safe sex? No they don’t. | mean that is not an age where
usually you are thinking about your life ahead of you.

Clinician C1

... it's quite challenging for them to make these life changing decisions that are going to affect
them for the rest of their lives at a time when they are already in quite a turbulent period of their
lives . ..
Clinician C2

Adolescent bariatric surgery as a ‘risky’ business

Bariatric surgery was considered a novel and relatively controversial treatment for obesity in adolescence,
especially in the public domain, which reinforced a sense of risk and uncertainty around offering this
treatment to some:

Yeah. | mean so far | think it's been fairly contentious. We've been on the front page of the press on a
couple of occasions . . .
Clinician C8

... the younger we consider them the more uncomfortable it becomes. You can argue 16-17 are
nearly adults erm . .. both physically and psychologically. But 9 years old it’s a different ball game and
I'm not sure if the UK is ready for it.

Clinician C3

Participants appeared to use a range of strategies to overcome these multiple layers of uncertainty,
although some of these strategies were in themselves a source of uncertainty.
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Overcoming uncertainty?

Look for individual behavioural ‘signs’ of a good outcome: ‘insight’ and weight targets
One potential solution to uncertainty involved looking for particular ‘signs’ from the individual that they
were appropriate for surgery as a way of ensuring a good outcome. For some clinicians, the adolescent’s
capacity for ‘insight’ helped guide the decision-making process:

... it worries me if a patient isn’t able to tell me why they have a weight problem so if they can’t
describe what it is that’s made them overweight then it’s hard to see how surgery will help
change that.

Clinician C2

Well, one of the questions | ask all my patients, be they adults or children, is ‘why are you overweight?’
and | like it when they say ‘because | eat too much’. About two-thirds of them do say that and at least
they’'ve got a grasp of why they’re overweight. About 30-40% of them look at me and say ‘dunno
doctor, it’s my glands doctor, it’s this doctor, it's that doctor’ and you just think ‘ooeurggh’ you know,
they’re more difficult to work with when they do that. So yeah, I'd like to see a grasp of a) why they're
overweight and b) the fact that this surgery isn’t a magic wand, it makes them eat less, and that’s how
they lose weight. So as long as they’ve grasped that then that’s fine.

Clinician C9

Some participants described feeling reassured when young people made preoperative behavioural
changes to diet and weight, considering this an indication of engagement with treatment. However,
the majority of participants perceived preoperative weight targets as flawed and illogical. This debate is
outlined below:

... If they’ve changed the ways that they eat before surgery they should technically lose some weight!
So I guess it's as an indicator of how well they've taken that information on board and the fact that
they are able to make some of those changes.

Clinician C5

| wouldn’t expect them to have been losing weight before we’ve offered it because | think that’s a bit
futile really. By definition, it’s a last resort. If they’re losing weight then why operate on them?
Clinician C8

Looking for a ‘supportive social context’

Other participants considered the role of the family or wider social context as significant in considering
who will/will not do well after surgery. This ranged from looking for signs that family members would
not sabotage success and an active avoidance of adolescents coming from more complex social
backgrounds:

| think the adolescent is going to be a lot more successful if the whole family is engaged rather
than just them. It's going to make it difficult for them if their family isn‘t engaged in what they're
doing . ..

Clinician C5

Where the family seem reasonably coherent and cohesive. Erm . .. going back to things that would

ring alarm bells — children who have been ‘looked after’ children, you know where there are

safequarding issues. They're often children of high need but you're just not entirely convinced that

we have the decision-making basis there, given the numbers we've done in paediatrics so far . ..
Clinician C8
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Muiltidisciplinary team working

The clinicians described using MDT meetings to discuss patients and make joint decisions. There were
mixed views as to the usefulness of the MDT process. Some participants valued the role of the MDT in
moderating uncertainty, as is outlined below:

MDT is a core process. It’s nearly as important as surgery. Erm . .. you will assess the patient only
from one perspective — psychological, surgical, purely medical — and you might miss key pieces of
information if you just assess the problem from one angle. You need different angles.

Clinician C3

... It's good to have a multidisciplinary focus because from the surgeon’s perspective they see very
much the surgical problem that they can fix with surgery and then I think the dietitians will see an
eating behaviour that they want to help fix and we all see different things.

Clinician C2

... the MIDT has to be unanimous for this sort of surgery because it is to a certain extent still contentious.
Unless everyone feels it's appropriate we probably would say ‘well this is probably not the right thing,
let’s review it in 6 months/a year'.

Clinician C8

Other participants questioned the value of the MDT and for some this was an area of additional
uncertainty, particularly as regards the issue of clinical responsibility:

Now, at the adolescent meetings they have been quite large because what we also had of course is
adolescent psychology services, adolescent social work services, sometimes paediatric, sometimes
adolescent psychiatry . . . so there have been at times quite large numbers of people, which of course
doesn’t always mean that decision-making is good.

Clinician CT1

... some of these decisions are very, very subjective and it's your own feeling or view and it's quite
difficult when you draw out a care pathway, you know do you have X, Y, Z. And personally I'm not
overly keen on that because | think it takes away that element of ‘I'm just not sure that’s the right
thing to be doing’ which can sometimes, and that’s what our MDT is a little bit about people . . .
it’s more of the ‘hmmm what do you think? Hmmm just not sure.

Clinician C8

Some saw clinical responsibility as residing with the surgeon, while other saw the surgeon as a technician,
the person who carries out the MDT decision:

So ... [the surgeon] is the one who physically erm . .. does the operation even though it is a team
decision, it requires a lot of ground work. So in the event that things don’t go as planned itis . . .
[the surgeon] who will be blamed . ..

Clinician C3

Because ultimately it's the surgeon’s decision whether he wants to take the risk. And so it feels as if
it’s the surgeon’s decision but the patients are under the care of [paediatrician] so there is | think a
little bit of a how does one reconcile and negotiate that and whose decision is it?

Clinician C4

... in many ways it’s other people making the decisions as to who is appropriate to refer to . . .
[the surgeon] and then obviously . . . [the surgeons] make decisions about which operation and that
sort of thing.

Clinician C9
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Other participants also questioned the role of the psychologist and psychiatrists within the MDT and
the potential role as ‘gatekeeper’ to the provision of surgery, and others questioned what kind of
psychological professional is best suited to participate in the decision-making:

... tradlitionally, psychology has been thought of as the gatekeeper to whether people have surgery

or not.
Clinician C6

... the role of the psychologist is the role of a psychologist so it’s always controversial. So it depends

on if you are taking a mostly biological view or psychological view . . .
Clinician C3

| think there is always a question about what the role of a psychiatrist is, as opposed to a psychologist

or another type of therapist . . .
Clinician C4

Bypass adolescence

One major source of the dilemma around adolescent bariatric surgery is related to the perceived nature of
the developmental period of adolescence. One solution generated to overcome this dilemma was to treat
people under the age of 18 years as adults, or to bypass adolescence completely:

... we just don’t treat them any differently from how we treat the adult patients . .. we don’t do

anything different.
Clinician C9

I’'m not saying this is something we do tomorrow, but | actually as a . . . if you like a hypothesis, would
arque that actually it may be far easier for a child of 8 or 9 to cope, adapt and be supported through

surgery than a child of 14 or 15 in the throes of a ghastly adolescence.
Clinician C1

The NICE guidelines specify that bariatric surgery should be performed only in young people who have
reached physiological maturity. However, clinicians here have argued that this particular developmental
stage is fraught with emotional turmoil and that psychologically this may not be the most appropriate time
for surgery. This has led them to suggest that surgery might best be postponed until adulthood or be
undertaken prior to adolescence. To our knowledge, the suggestion of performing bariatric surgery in
childhood was hypothetical and the authors are not aware of surgery being performed in the UK in
individuals as young as 8 or 9 years. All participants spoke only of surgery performed in the UK with
adolescents who had indeed met physiological maturity.

Accepting the inevitability of surgery

Although participants made reference to debates around the type of procedure, and agreement that
weight loss surgery should be considered a ‘last resort’ treatment for young people, there was also a
perceived inevitability of surgery. Many commented on the potential of bariatric surgery to allow the
young person to live a ‘'normal life’, given the apparent ineffectiveness of other treatments for obesity:

And you know if you say well ‘we’re not sure about A, B, C or D', the surgeon may say ‘well what else

have you got to offer them?".
Clinician CT1

... every piece of research that shows the ineffectiveness of other interventions is another nail in the

coffin I think for anything other than bariatric surgery.
Clinician C
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... I fully admit that it is in my opinion a hundred per cent psychological . .. or ninety per cent
psychological. Having said that, when they are massive | personally think that the surgery is pretty
much the only thing that works.

But I do [ think that if you can help somebody change at that point in their life before they get all the
comorbidities that come with that . . . like diabetes for example, and give them a shot at having a
normal life as an adult.

... these young people they haven't really started adult life yet. So you can actually make them start a
proper life, a proper healthy life.

The paper by Doyle et al.27 demonstrates that making decisions about bariatric surgery for young people is
a challenge for health-care professionals in bariatric surgery teams across the UK, characterised by multiple
uncertainties. To our knowledge there has been only one other study investigating the views of medical
professionals on this topic. Bailey et a/.2% conducted a qualitative study to understand Canadian physicians’
attitudes to the treatment of paediatric obesity. Physicians were more accepting of medical treatment and
lifestyle management of obesity in young people than of surgical treatment and showed scepticism for

this in the absence of long-term data. In our UK study, the challenges were described as coming from the
perception of adolescent bariatric surgery as a controversial subject for the public, as a complex intervention
unlike other medical treatments, with limited outcome data to guide decision-making. This is further
complicated by a view of adolescence as being a turbulent developmental period, with some professionals
querying whether adolescents are capable of future-orientated thinking that is thought to be necessary for
good postoperative outcomes.

Social scientific research into decision-making amid uncertainty suggests that a range of different ‘tools’

are drawn on to manage uncertainty.2*® These include more rational-calculative approaches, based on
empirically ‘proven’ knowledge or non-rational strategies (e.g. decisions based on beliefs, hopes or emotions).
Trust, as placed in either the patient, other colleagues or self-judgement, enables uncertainty to be "bracketed
away' and complexity reduced, thus facilitating decisions and action.2*" In this study, professionals are

unable to draw on the preferred method of making decisions based on empirically derived knowledge.

In the absence of this, professionals manage uncertainty by looking for other knowledge (i.e. behavioural
information and signs of an adolescent’s ability to make preoperative changes), signs that appear to make
intuitive sense to the professional, building his/her confidence that it is safe to proceed to surgery. Trust in the
workings of the multidisciplinary process is also one way in which the dilemmas around surgery are bracketed
away, although this too is a source of uncertainty, with a number of professionals questioning the value

of a consensus decision, doubt around the roles of different professionals and who ultimately has legal
responsibility for the decision. Some professionals therefore have looked for other ways of managing uncertainty,
arguing that adolescence should be bypassed completely. Furthermore, viewing surgery as inevitable and

a treatment that can ‘normalise’ allowed teams to dispel many of the uncertainties connected to the
provision of a treatment still relatively controversial to the public.

Current NICE guidelines with regard to bariatric surgery emphasise the need for a multidisciplinary approach
to decision-making. However, up until now there has been very little written about the nuances and
complexity of these interactions with adolescents and health-care professionals. At present, professional
decisions appear to be driven by intuition and ‘judgement calls’ rather than empirical data. This is not to
suggest that empirically derived knowledge is superior or that patients are deliberately being misled,
however, it is argued that this process needs to be made transparent. Revealing the ways in which clinicians
work through, and reach, decisions amid uncertainty facilitates greater awareness of difficulties and a more
reflective practice as a result. Adolescents too ‘bracket away’ uncertainty regarding bariatric surgery.252

NIHR Journals Library



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

A ‘shared decision-making model’ is one means of reaching an agreement regarding appropriateness of
surgery,2>3 yet this approach potentially becomes more problematic when dealing with adolescents in terms
of heightened power asymmetries. It is also potentially complicated by the active process of bracketing away
uncertainty by both professionals and adolescents.

This study has made use of IPA as an insightful analytical framework for exploring participants’ experiences
of the phenomenon in question, while recognising that this involves interpretation by the onlooker.
However, many have argued that language is not merely a means to express reality but instead that it
prescribes what we can feel and think (i.e. that language both reflects and shapes reality).25¢ One medium
by which professionals moderate the dilemma around surgery for young people is to accept the inevitability
of surgery. Surgery is seen as something that can have profound effects to ‘normalise’ and there is an
implicit acceptance that offering something (surgery) is possibly better than doing nothing. It is argued here
that these assumptions need to be interrogated and questions need to be asked as to how this way of
thinking came to be taken for granted. Brown?55 has argued that that examining these interactions has
implications for policy and practice in ‘underlining for practitioners the significant interpretive scope to which
their actions/utterances are liable’. These questions are essential as the discourses around the inevitability
of surgery for a normal life are ones that adolescents themselves take up and, therefore, within this
context, the option not to choose surgery if it is offered is potentially rendered invisible. It is argued that
the uncertainty that professionals experience, around what is known and not known, needs to be shared
with potential patients. However, professionals must also question the social context that informs their
thinking, such that, if surgery is offered, accepting and not accepting surgery are both regarded as
legitimate decisions.

Moves towards a shared decision-making model could usefully include the following developments:

e professional agreement about the limits of knowledge as regards adolescent bariatric surgery and
support for staff to communicate this information, in a context where patients often believe that
‘doctors know best’

® parent- and adolescent-friendly information leaflets outlining what is known and not known about
adolescent bariatric surgery

® adolescent-specific support groups and web-based resources for young people battling overweight,
such that adolescents are in a position to become more equal partners in medical consultations around
managing overweight and considering the pros and cons of surgery.

There are a number of limitations to this study that need consideration. The research has taken place in
the UK, where adolescent bariatric surgery is an emerging field. Therefore, the views expressed herein may
not be representative of those of professionals where surgery for young people is more readily available,
for example in the USA and Australia. Investigating whether these countries have been through a similar
process in the early stages of the availability of bariatric surgery, and how this has been managed, would
be of interest.

Substudy 6.3: how adolescents decide on bariatric surgery

Background

In 2010, just over one-quarter of adults in England were classified as obese, with a BMI of > 30 kg/m2.

A NIHR Health Technology Assessment report?*s concluded that bariatric surgery is a clinically effective and
cost-effective intervention for moderately to severely obese individuals, in comparison with non-surgical
treatments. The NICE guidelines'" indicate that bariatric surgery is not generally recommended for children
or young people and should be offered only in ‘exceptional circumstances’. There is no national database
to record bariatric surgery performed specifically in adolescents, although anecdotal evidence suggests that
this, too, is increasing.
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Adolescent bariatric surgery is an area that is fraught with many ethical dilemmas.s” Although it might
seem logical to postpone surgery as long as possible, there is evidence that weight loss surgery may be
less effective the longer it is delayed and the more the health risks of obesity increase. Despite this, many
clinicians do not agree that bariatric surgery performed in adolescence is an appropriate intervention.
One survey of > 300 family physicians and paediatricians based in the USA revealed that 48% would not
ever consider referring an adolescent for bariatric surgery, and the most frequently endorsed age at which
the doctors would consider referring was 18 years.25¢ Furthermore, this research team'’s study of bariatric
surgery teams based in the UK revealed a great deal of uncertainty around bariatric surgery for young
people and how to decide which adolescents should be put forward for surgery, in the absence of a firm
evidence base or specific guidelines in this area.24” Professional uncertainty about weight loss surgery for
adolescents is likely to be compounded by the fact that adolescents who are delayed from having surgery
often change their minds about proceeding.

Ogden et al.2* conducted interviews with 15 adults who had bariatric surgery. The authors reported on the
‘paradox of control’ in that, although many turned to bariatric surgery because they no longer had faith that
they could lose weight without medical assistance, the imposed restriction of surgery seemed to enhance
the sense of self-efficacy and sense of control. A recent qualitative study2s® explored attitudes and beliefs
regarding bariatric surgery for young people among obesity specialists, morbidly obese adolescents and
parents. These authors found that views on the aetiology of obesity (i.e. whether it should be considered
primarily a medical condition or more a psychosocial problem) seemed to affect decision-making around
bariatric surgery. Parents and adolescents who saw obesity as something that they could influence themselves
were more in favour of non-surgical treatment, and vice versa. Apart from these two studies, however, there
has been very little in-depth research on how adolescents make decisions about the appropriateness of
bariatric surgery.

Aim

This study aimed to investigate adolescents’ decision-making around bariatric surgery, to understand how
adolescents conceptualise bariatric surgery and decide whether or not this is the right intervention for them,
in a context characterised by limited research and guidelines around bariatric surgery for young people.

Participants

All adolescents were recruited from one NHS centre offering bariatric surgery to young people. Twenty-five
people who (1) had already undergone bariatric surgery, (2) had been assessed for surgery but had declined
or (3) were in the process of being assessed for surgery were approached. Sixteen people declined to take
part, with a range of reasons being cited, leaving nine young people who took part in the study.

Participants were all aged 17-20 years and comprised four males and five females. Five participants had
undergone surgery (at ages 16—18 years) and four participants were in the process of being assessed
for surgery.

Procedure

Potential participants were sent a copy of an information sheet outlining the details of the study and
requesting that they take part in a research interview. Informed written consent was obtained from

all participants prior to the interview. Parental consent was not obtained as all participants were aged

> 16 years. A qualitative methodology was chosen to avoid imposing a set of preconceived ideas or variables,
especially given the limited existing research regarding adolescent decision-making. A semistructured interview
was designed to allow participants to ‘tell their own story’ and for the researcher to follow up on any areas of
complexity. This interview guide has not been used in any other studies and can be seen in Appendix 5. The
development of key themes within this schedule was informed by the existing literature on decision-making
around bariatric surgery, as well as a more general social science literature on decision-making in conditions
of uncertainty.
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Interviews with nine participants, five of whom had already had surgery, were completed and lasted

~ 1 hour. Questions focused on various considerations of the young people in deciding whether or not
surgery was an appropriate option for them, and how they arrived at the decision to proceed. One of the
participants who was interviewed declined to have surgery and was interviewed in relation to that decision.
All interviews were digitally recorded and subsequently transcribed verbatim. Digital recordings were
destroyed after all interviews were transcribed.

Investigators PB, SC and JD analysed the nine written transcripts using IPA, following procedures outlined

by Smith et al.2%8 In line with IPA, the thematic analysis was especially focused on the various ways in which
participants sought to make sense of and construct meaning within the situations being described, developing
an ‘insider’s perspective'2%® of how these professionals experienced the phenomena being described. Initial
parallel analyses were completed by JD and SC and a combined preliminary outline of themes was produced.
Investigator PB completed secondary analysis of transcripts and added to the conceptual framework to
produce a final thematic analysis of the data. Critical discussions of coding and the development of themes
took place between the researchers, as a means of enhancing reliability of coding and the construct validity
of the themes emerging in the analysis.

Following data analysis, extracts have been taken from various interviews that are characteristic of the
emerging themes and subthemes (Figure 26), as understood in terms of both repetition and salience
within and across participants’ accounts.2¢' To protect their anonymity, participants are referred to by a
number indicating the order in which interviews were completed [participant (P) 1-P9].

Wanting a different future
For a number of the participants, bariatric surgery represented a chance to change the course of their lives:

Yeah ... basically | want to live life and | think if | just try . .. not doing something about it then I'll
Just be home all the time.

A fresh start: | wanted to, like, start all over, start from fresh.

1. Wanting a different future 2. The dilemmas

e To be normal * You can't predict the future

« To be confident/happy ® Being ready vs. time is ticking

* To be healthy/not to die young * What about my family?

e Excess skin/scarring

¢ | could die

3. Managing the dilemmas * To tell or not to tell

* Bracketing e It's cheating

® Focus on the positives

* Do the calculations 4. Surgery as the last resort — but not the
e Trust in professionals easy option

¢ Influence of family * Got to have the real thing?

¢ Social media ¢ Got to work at it/face the challenges

\ J \ J

Main themes and subthemes emerging from adolescents’ interviews.
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That’s when | thought to myself ‘| wanna actually do it’, ‘cos | knew if | didn’t do it, I'd carry on . ..
I'd be the same person | am now. Now ['ve had it and I'm just different now.
Adolescent P1

To be ‘normal’ and do normal things (e.g. go shopping)
For others, the decision to have surgery was based on a desire to be normal:

I struggle to do basic things sometimes and that’s frustrating. So things like that. You can find clothes
easier; you don’t have to avoid doing certain things in public . .. you can be . .. | don’t want to say
normal but yeah, you can be normal!

Adolescent P6

Feeling good about myself and losing weight, going out to go shopping and buying clothes for like a
size 12 not a size 18, feeling welcome . . . like, not an outcast.
Adolescent P4

It will be a lot easier just to go out shopping and be able to buy clothes and things like that.
And theme parks, | can’t fit on the rides there.
Adolescent P8

Just the thought that, ‘yes I'm going to lose some weight and go shopping’. They're the things that
excited me.
Adolescent P2

To be confident/happier
The desire to be confident was mentioned by a number of participants:

I actually wanted to do it when | started college. ‘Cos, you know when you start college, like, you
meet new people and then | didn’t have any confidence like that so . .. and | was, like, very shy;
I still am shy but not as much as | was back then so . .. | wanted to have, like, confidence in me, like,
yeah, | could approach people.

Adolescent P1

I think it'll just give me more confidence, | feel like | stick out a bit at the moment and it's just . . .
I think it'll just be nice.
Adolescent P8

To be healthy (and not die young)
Health was a motivating factor when considering surgery for some of the participants:

... When | came to about Year 11 [age 15-16 years], that's when | thought like it . .. and then when
the surgeon said to my parents that if | carry on the way | am then | won't see past 30-something, and
then I really thought, like, it really hit me.

Adolescent P1

It's not exactly what they said, but it seemed they’d sort of say ‘you have to have it or you're going
to die’ . ..
Adolescent P3

Overall, a range of hopes for the future were referred to as central motivating factors that encouraged
them to consider surgery. As is implicit within the previous two quotations, professionals’ communication
and interpretations of this communication were partially influential on the structure of participants’ hopes.
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Dilemmas

Alongside the apparent benefits of surgery and the positively hopeful perspectives expressed by the
participants, the surgical course of action was described by most participants as giving rise to a number of
dilemmas. The most common and salient concerns are outlined in the following sections.

Uncertainty regarding efficacy
The innate ‘unknowableness’ of the future was referred to as problematic, especially regarding the
longer-term efficacy of the intervention:

Obviously, it's always in the back of my head that it could go wrong, something could go wrong
in the future. It could not work as effectively as | wanted it to and | could just ... | don’t know,
maybe I'll find out it’s not for me and it’ll be too late because I've had it already . . .
Adolescent P6

Balancing being ‘ready’ and ‘mature’ enough versus being too old for surgery

A number of the participants discussed the need for maturity in order to proceed to surgery, while
simultaneously considering that there could come a time when one is too old for the surgery to make

a difference. As with the shaping of hopes by others, referred to previously, the concerns and dilemmas
regarding age and maturity expressed by participants implicitly reflected the arbitrary delineations
(around 18 years of age) made by policy and professionals:

There are no really cons about it, as long as you are mature enough to choose it and it's for you then

go for it.
Adolescent P4

When | was 16 | was obviously . .. you're not really . .. when you’re still in that immaturity stage,

| was not quite sure.
Adolescent P4

| think from the age of 18 [years] they should offer it, you’ve matured then, you have your own mind.
At 16 [years], you don't really have your own mind, you're still . . . childhood footsteps if that's a way
to put it.

Adolescent P4

I’'m not saying it's now or never but it will come to a stage where you're too old to have the operation
or you can’t have the operation if you’re not in a specific cateqory or whatever. | just think it's better if

you have it younger.
Adolescent P2

What about my family?
Some of the participants considered the impact that having surgery could have not only on them, but on
the family as a whole:

They explained to my family as well that when you go out for meals and all that, like, they don’t have
to feel bad that | am not eating as much and all that ... my mum’s the one that found it hard that

| wasn’t eating as much but then we . . . then everyone got used to it and now she’s fine with it.

At first . .. it used to kind of bother me because everyone used to be upset and all that but now I'm

happy with it and they're happy with it as well.
Adolescent P1
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Trade-offs between being overweight and having excess skin

A number of participants were aware of the possibility, or had already experienced, that weight loss can
lead to loose or excess skin postoperatively. A number of participants engaged in weighing up the pros
and cons of this compared with being overweight for life:

I didn’t like showing my arms but now my arms aren’t fat, but they are sagqgy. I've got skin but | don't
even care because it's better than having some hefty arm than a little bit of sag. So it doesn’t even
matter | think. Like people ask me, they say like ‘what’s your skin like?’ but | just say ‘I'd prefer to have
sagqy skin than be ginormous’ sort of thing.

Adolescent P2

At the end of the day, you'd rather have scars and be smaller in size that not have scars and
be bigger.
Adolescent P4

I'd rather lose weight and have loose skin than be overweight and my skin being tight . .. My skin is
quite droopy around my stomach and stuff but | still wouldn’t change the decision I've made.
Adolescent P5

Not really . .. | think, no matter how much skin I'm going to have, it'll still mean less weight. I'd rather
care about my health than how [ look. Even though how [ look affects me, my health affects me
more. You can't exactly have it all your own way.

Adolescent P9

What is noticeable here, as emerged elsewhere in the findings, was a general congruence between
concerns and value attributions between those who were considering surgical interventions and those who
had already undergone such interventions.

Concern over mortality risks
Some of the participants debated the importance of the mortality risks of surgery, although these were
assessed in relation to the positive outcomes hoped for and were, therefore, largely discounted:

Like, I knew that with every surgery there is a death risk but with the band it’s like 1/2000 and a
sleeve 1/200 but that didn’t change my mind wanting the sleeve.
Adolescent P9

I'm OK with it all but deep down you are worried about surgery, dying . . . and the challenge after.
But | think . . . the way I've wanted for so many years, I've basically wanted to take on [the] challenge.
Adolescent P9

To tell or not to tell? Disclosurel/impact on social circles

Participants varied in their desire to discuss surgery with friends and relatives for reasons that were often
diverse or hard to articulate. A number of the participants preferred not to talk about their operation
beyond their most intimate social circles:

I had a gastric bypass so | never kept it a secret, | don't think it’s something to be embarrassed about.
Adolescent P2

I don't like telling people because it kind of makes me look like I'm trying to get some attention or

something, so | like keeping myself to myself at college.
Adolescent P1
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I'm very close with my friends and stuff but for some reason I didn’t want to tell them. | don’t know
why, even my best friend, like, I'd tell everything and | still sometimes do feel . .. not quilty but just
like ‘why didn’t | tell her?’ but I don’t know, it was just something | wanted my mum and dad and my
brother and sister [to know].

Adolescent P5

Nah. It’'s not ... you don’t really talk about things like that. Nah, nah, nah.
Adolescent P6

Concern about disclosing

Arguably, part of the reason for concerns about disclosing the surgery pertains to stigma about body
weight and associations linking obesity to limited self-control and autonomy. A number of participants
discussed the perception of bariatric surgery as an ‘easy solution’ to weight loss and how this would be
seen by others:

You haven’t done anything yourself, it's nothing to be proud of. You’'re not gonna get praised like
‘well done, you look really great’ — well, you've just had surgery done, what do you expect?
Adolescent P7

| think it’s an easy option . .. an easy way out.
Adolescent P7

| think some think it's just an easy way out and things like that.
Adolescent P8

If you've tried every way possible, then you can’t exactly say that's the easy way out.
Adolescent P9

This last quotation emphasises what many participants referred to, that this decision was not an easy
option and, as this section has noted, there were many difficult dilemmas and concerns to be worked
through. Nevertheless, broader societal discourses regarding body weight, obesity and autonomy seemed
to implicitly frame aspects of the participants’ decisions.

Managing the dilemmas
The participants used a variety of strategies to manage the dilemmas, as described in the following sections.

‘Put it out of your head’: bracketing away the dilemma

Some of the participants discussed actively ‘bracketing away’ the dilemmas associated with surgery.
In other words, they described ‘looking past’ various concerns or uncertainties by focusing on more
positive outcomes:

When | was thinking . . . like, it would come up every now and then in my head, like they said the
risks and they said that possibly there is a chance of someone actually not making it through the
surgery and that’s what | was thinking about most, but then | didn’t really want it to get to me so I'd
always just pull it out of my head if you say, then just ... | didn’t really want to think about it. | just
didn’t let it all build up ‘cos then that would've probably . .. | could have just said at the last minute |
don’t want to do it and just backed out, but | didn’t want that because | was, like, waiting that long
for the surgery and everyone was supporting me, and | didn‘t want to let everyone else down and |
didn’t want to let myself down ‘cos then | knew I'd go and say, ‘I wish | had it done’.

Adolescent P1
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Yeah the different options and all the information about what they [the surgical interventions] did and
everything, but | didn’t read it . . . | just looked at the pictures.
Adolescent P2

Do you know what, there was never actually a time . .. [ just think | was so determined to have the
operation that none of that even crossed my mind. There was never a time where | thought, ‘no |
don’t think | should have the surgery’.

Adolescent P2

I didn't really think about it too much . .. | had to have it done, everyone was saying ‘you need it'.
Adolescent P3

Focus on the positives
Some participants actively emphasised the positive aspects of surgery as a way of dealing with the
dilemmas:

And also that if they're scared that they might not make it through the operation, like, don’t let it get
to you, think about the positives and stuff.
Adolescent P1

It made me think more of the negative because even though I try to block out the negative, it's always
still there. | suppose if | think about the negative, it brings more positives.
Adolescent P9

Probabilistic approaches to uncertainty

In line with much of the literature on lay interpretations of probabilistic expressions, the participants referred
at times to specific risk-related probabilities; these were ‘explained away’ through various techniques,
including normalising the risks, seemingly equating low probabilities with ‘no risk’, or choosing the less
likely option:

Yeah, they [the professionals] did [talk about risks] but | didn’t really want to think about it too much.
I didn’t want to like, . .. ‘cos it would worry me too much and they did say that there’s a chance but
it’s like 99.9% or something like that so it didn’t really bother me too much, so that’s why | probably
didn’t think about it too much as well. They . .. there is . .. | always had it in my head that there is
that 1% but thank god that it’s not.

Adolescent P1

But they said don’t panic because there’s a risk in everything, even if you cross the road there’s a risk
in you dying and they gave all the statistics and said sometimes you can have internal bleeding or an
infection and they did tell me ... and | won't lie, | did get a bit worried because you don’t think it but
[ asked, ‘how many times does it happen to people?’. They'd tell me ‘we’re not going to tell you false
information,; we're going to tell you the facts’. | wanted to know but | didn‘t want to know, in a way.
Adolescent P5

Yeah, because the sleeve, there is risk during the operation . .. so it's right there. So it’s not
continuous risk like the band. So I see it as with the band more things could go wrong but with the
sleeve, obviously it’s still touch and go, but it takes more effect on you.

Adolescent P9

These excerpts from participants’ accounts point to a more general tendency to refer to risk through

probabilistic expressions, while simultaneously looking past these risks in various ways. This means
of coping was seemingly related to the limited choice participants experienced to do otherwise.

NIHR Journals Library www. journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

Their experienced need to have the operation, alongside the need to cope and to minimise worry,
rendered this manner of dealing with risk practically rational,2>> even though it might not fit standard
perceptions of procedural rationality in assessing risk through probability.

Trust in professionals

Thus far, various ways in which problems of uncertainty were negotiated by participants, through focusing
on hopes, interpretation of probabilities and so on, have been considered. One further fundamental manner
of coping with uncertainty was to trust in the competence and care of health-care professionals:

At first | was having thoughts ‘am | not going to do it? Should | do it?’ and then | made the decision
that | wanted to do it, so | done the operation that the surgeon recommended.
Adolescent P1

Anything that would come into my head, | would just ask him and he’d tell me straight away. He was
reassuring that nothing bad would happen.
Adolescent P1

My surgeon, he was the one who wrote the information pack so | was happy that | was following
something that was properly done, not just made up.
Adolescent P1

You kind of really trust the professors because they know what they're talking about.
Adolescent P4

‘Are you scared?’ and | was like ‘'no, I'm feeling OK about it because they did explain everything to
me. | didn’t know anything so | knew whatever was right, the doctors would know better than me.
Adolescent P5

In these various excerpts, deference to the expertise of the doctors as an important way of dealing with
uncertainty and developing positive expectations is seen.

Influence of family experiences
Family views or experiences of surgery also aided decision-making:

My dad and my mum and my older brother, they used to come with me to the surgery appointments.
They knew about what kind of procedure and all of that. They were willing for me to have it as well,
they said ‘it’s entirely up to you whether you have it done, we're not going to force you’ and all of
that, so they were happy with it as well and then there wasn't any like . .. none of them were saying
like ‘no we don’t want you to do it’, they wanted me to go and do it.

Adolescent P1

My auntie got it done a few years back when | was younger but I've always known about it from TV
and that, yeah.

Adolescent P6

| think that the fact mum had an operation was a big part of it.
Adolescent P2

In various senses, these indirect experiences of the intervention through social circles rendered the surgical
option more familiar and less alien, thus reducing the uncertainty in these health-care contexts.
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Social media

One further means of developing meaning and familiarity in regard to these interventions was through
televisual and social media. These enabled an awareness and attribution of certain meanings to the
intervention and postoperative outcomes:

Basically, | was watching people and how surgery changed them and | was researching on, like,
the period of time and how long it will take to heal and what kind of procedures are involved after it,
and I've seen the video on how they actually perform the surgery as well.

Adolescent P1

I went on YouTube [YouTube, LLC, San Bruno, CA, USA] and | typed it in and | saw the guy just
cutting up loads of things . . .

Adolescent P1

Yeah there’s loads on YouTube about people who've had operations and everything, that was
interesting and that just got me more excited.

Adolescent P2

... | know there was something on the television, Channel 5, but that was a couple of months before
I had it. So then, when | saw it, | was really happy because it was on television.

Adolescent P3

Reducing complexity through limiting options
Despite all the mechanisms for dealing with uncertainty listed previously, uncertainty continued to linger in
the experiences and perspectives of many of the participants. One further, but rather distinct, manner of
dealing with uncertainty was to emphasise the lack of alternative options. Thus, reducing complexity
regarding choices, even of uncertainty itself, could not be fully overcome.

Surgery as the only option
Surgery was depicted as a last resort for many and the degree of agency that the young people felt
determined whether or not surgery was the right option for them:

Erm ... Because I've tried it all before, basically. I've been trying to lose weight forever, so | thought
weight loss surgery would be more helpful than these diets and things that are going.

Adolescent P6

It's not the extremist, but it is kind of the last resort in @ way. You're obviously only going to go to
surgery if you're like ‘what else can | do?’.

Adolescent P5

Obviously, being bullied made me want to lose weight even more, so yeah, being bullied. Knowing |
couldn’t do it on my own, | knew that I'm lazy! | am so lazy! And | knew | couldn’t do it on my own,
no matter how hard | tried, | know that | would not have been able to do it on my own.

Adolescent P2

| just think | could do it on my own. With enough help from family and friends, and confidence and
strictness on myself, | think | could just do it on my own . . .

Adolescent P7
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However, feelings of ‘last resort’ raised further dilemmas for some of the participants:

And then | suppose the risk that it just could not work. | don’t know . . . it does sort of feel like it is
the last resort . .. It's sort of worrying. If it doesn’t work, what do | do next? | don’t really know what
to do if this doesn’t work.

Adolescent P8

Choose the best option for permanent change

The idea of surgery as a last resort, in the absence of confidence and agency around one’s own ability to lose
weight, led to much discussion about which procedures were most appropriate. Some of the participants
debated which was the most ‘proper’ surgical solution to change habits ‘once and for all’. In most cases, the
gastric band was not seen as the most appropriate procedure because this was seen as the intervention that
was the least permanent solution and the one that was least likely to change the ‘mindset’:

| preferred the bypass because the band will just mess you up in the way you think about food.
| wanted the bypass more because | wanted to know more about portion sizes and about how
much | can eat. It’s like a lesson to you sort of thing.
Adolescent P4

It’s the more permanent one out of them, and I just think that would suit me more because, | think
if I had the band, which you can adjust, | might just get into the mind ‘well, if | stretch it, it's alright
because | can just go back and get it adjusted’.

Adolescent P8

Because that was ‘the one’! That’s the one that is going to make you . .. It was between the sleeve or
the bypass but | thought if I'm going to have this operation | may as well have the one that's actually
going to work. Because | was like chocolate, crisps and fizzy drinks, once that’s in my mouth, it can
go straight through the band, so it’s not like | was just eating normal food but lots of it, | was eating
crisps, chocolate, fizzy drinks. They were my main things. So it was between the sleeve and the bypass
and | was just like, yeah, if I'm gonna have an operation | want the best one so | know I'm actually
going to lose weight.

Adolescent P2

| think, obviously | know people’s biggest issue with it being reversed is why would you want it
reversed when you could go back to your original self? | think once you‘ve been in this state once,
you’re not going to go do it again.

Adolescent P7

However, the gastric bypass was not favoured by some because of the need for lifelong postoperative
supplementation and in terms of what it might mean for the long-term future:

... I'd really hate it. If I've got to take medication for the rest of my life, I'll be . .. not tense but a bit
... not fully free.
Adolescent P5

If you think about it, for the rest of my life | have to have these tablets; what if | miss it? And they
said if I miss it, then it will make my health really serious — not if | missed a day but if | stopped . . .
obviously when you’re 30 or something maybe you’re not going to remember ‘oh I've still go to have
these tablets’ when you had the surqgery, like, 20 years ago.

Adolescent P5
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‘Work at it!”
Despite bariatric surgery being the last resort, and one that had the potential to ‘force’ behaviour change,
a number discussed the need to work with it:

Everyone just thinks ‘oh yeah, I'll just shed a few pounds’, but it takes a lot more than that, you've got
to change your whole mind, the way you see things and the way you do things . ..

I knew if | had it, | would lose weight substantially, but obviously it's on me as well to work hard at it.
It don't just come to you, obviously.

When | was thinking, like, how much of a challenge it would be and that it isn’t a cure, it's just a way
forward, then it was like, well, I don’t exactly want a cure, | just want to be healthy. | will work at it
because if | know that I've got to change, then I've got it in my head that | will try my best.

These last responses, as with those of other participants, reflect the earlier assertion that participants did
not perceive surgery as an easy option. Indeed, they regularly emphasised the necessity of change in their
eating and lifestyle behaviours. However, although surgery was seen as a difficult option, by also framing
this as the only option, the dilemmas referred to above were, in various ways, overcome.

There have been very few qualitative studies of adolescents considering bariatric surgery. This research
demonstrates that young people have a range of motivations for choosing surgery, including wanting to
be normal, confident and healthy, as well as not wanting to die young. Surgery is seen as the last option
when people have exhausted all other options; therefore, choosing the right method and ‘working at it’
is viewed as vital. Despite the apparent advantages of surgery, the young people interviewed had several
reservations and faced multiple uncertainties. The dilemmas were partly personal in nature, involving the
relative importance of weight loss versus having excess skin, the mortality risks and also dilemmas around
personal maturity. These and other dilemmas were also social in nature, as some young people worried
about the impact of changes in eating behaviour on their relationship with family, the views of others
about bariatric surgery and the perception of it as a form of cheating. These findings cast doubt on the
assertion that adolescents are perhaps not sufficiently future orientated enough to decide about such an
intervention.24” Adolescents, however, do appear to actively bracket away these concerns, by focusing on
the positives (hope), referring to and (re)interpreting probabilistic expressions of risk, trusting professionals
and developing knowledge and familiarity through the influence of family and social media.

Puhl and Heuer?62 have clearly documented negative attitudes towards obesity and the pervasive nature
of weight bias in Western society. The apparent perception of obesity as a ‘lifestyle choice’ is prevalent,
irrespective of growing evidence of strong genetic influences on adiposity despite the obesogenic
environment.263 It has also been hypothesised that weight stigma is stressful and that this ultimately
begets weight gain through a complex relationship between physiological responses (e.g. increased cortisol
production) and behavioural responses, such as increased eating behaviour.264 Rees et al.265 conducted

a review of 28 qualitative studies that reported on the perspectives of UK children aged 4-11 years

on obesity or body size, shape or weight. The authors demonstrated that, instead of a focus on health,
children emphasised the social impact of body size, describing experiences and awareness of abuse and
isolation for children with a greater weight. A second review2%¢ among those aged 12-18 years pointed
to a similar trend. Regardless of their own size, young people were judgemental of individuals who were
overweight, and those who had experience of obesity described an environment that contained multiple
barriers to weight loss. The authors concluded that the studies revealed a ‘picture of a stigmatising and
abusive social world’ .2 Interestingly, this is more implicit than explicit in the accounts presented in this
report. In this study, young people alluded to such attitudes in their accounts of their desire for surgery
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to help ‘normalise’, that is, in the words of one participant, surgery was seen as a way of ‘feeling welcome
... like not an outcast'. It is, perhaps, in this context that the need or desire to ‘bracket’ away uncertainty
about surgery should be viewed.

In terms of the strategies used, the young people do not appear to follow procedurally rational approaches
to manage uncertainty. They do reference probabilistic information, but, although this is decidedly useful
in planning and predicting across large numbers of cases, the impossibility of knowing whether any one
person is the one or the 99 leaves residual uncertainty that still has to be overcome.2¢” This remaining
uncertainty, along with anxiety about the unknowable future, still needs to be bridged over or ‘bracketed
away'.2% The young people, therefore, make use of other methods, such as trusting in professionals,
media and family, in order to cope with both aspects of the dilemma. Alongside uncertainty pertaining

to the future, the complexity pertaining to various different outcomes, and the need to decide between
these, may be further neutralised by viewing surgery as the last and only resort. In the context of these
young people having tried many other options that have failed to bring about lasting and sustained weight
loss, perceiving a particular format of surgical intervention as the only option provides a very useful way
forward in reaching a decision while minimising anxiety.25

There are a number of implications of this study. In order to consent for treatment in their own right,

the treating clinician has to ascertain that the adolescent is competent; is able to understand and retain

the information pertinent to the decision, the purpose and possible consequences of treatment and the
consequences of not having treatment; and is able to use this information to consider whether or not they
should consent to the intervention offered. This study demonstrates that the process of ‘informed consent'’
around weight loss surgery is a complex one. In the eyes of the young people interviewed, it makes sense to
have surgery, lose weight and be ‘normal’ because all other non-surgical options have failed. Individual change
rather than social change appears obvious and the effects of weight bias and ubiquitous discrimination are not
interrogated. This is despite growing evidence of strong genetic influences on adiposity, despite the obesogenic
environment.263 There are multiple consequences of not having weight loss surgery, not just in terms of health,
but also in terms of having to face the difficulties of living in a social world that is less than tolerant of obesity.
The stakes are high and the option not to have surgery is invisible. It is argued that clinicians working with
young people deciding on weight loss surgery need to make these processes visible in supporting them to
make their decisions.

Substudy 6.4: systematic review of psychological and social outcomes of
adolescents undergoing bariatric surgery, and predictors of success

This work was reproduced and published as White B, Doyle J, Colville S, Nicholls D, Viner RM, Christie D.
Systematic review of psychological and social outcomes of adolescents undergoing bariatric surgery,
and predictors of success. Clin Obes 2015;5:312-24. https://doi.org/10.1111/cob.12119.269

Licence to reproduce number (John Wiley & Sons): 4675960442600.

Abstract

The psychological and social outcomes of bariatric surgery in adolescents, together with psychological and
social predictors of success, were systematically reviewed. PubMed, EMBASE, Web of Science and PsycINFO
were searched to July 2014. Existing data were sparse; 15 studies were suitable for qualitative review and
six were suitable for meta-analysis (four quality-of-life studies and two depression studies). One study was a
randomised control trial. A total of 139 subjects underwent RYGB, 202 underwent adjustable gastric band
and 64 underwent SG. Overall quality of life improved after bariatric surgery, regardless of surgical type,
with peak improvement at 6-12 months. Meta-analysis of four studies showed changed in overall QoL at
latest follow-up of 2.80 SDs (95% Cl 1.23 to 4.37 SDs). Depression improved across all studies, regardless
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of procedure [effect size —0.47 SDs (95% Cl —0.76 to —0.18 SDs) at 4—-6 months]. Two cohorts reported
changes in both overall QoL and depression following a quadratic trajectory, with overall improvement over
2 years and deterioration in the second postoperative year. There were limited data on other psychological
and social outcomes. There were insufficient data on psychosocial predictors of outcome to form
evidence-based recommendations for patient selection for bariatric surgery at this time.

Introduction

Bariatric surgery in adults is the most effective treatment option for long-term weight loss, and has been
shown to also be an effective treatment of medical comorbidities with resulting improvement in psychological
and social functioning,220270-273 |ncreasing numbers of obese adults are turning to bariatric surgery, with smaller
numbers of adolescents following suit.274275 In the UK, NICE advises that bariatric surgery in adolescents is a
potential treatment for young people where BMI is > 40 kg/m2, or > 35kg/m? together with other significant
disease that could be improved by weight loss, and where multidisciplinary lifestyle interventions lasting at
least 6 months have failed.™

Evidence supporting bariatric surgery in adolescents is limited. Adolescence is a complex period of
biological, psychological and social development?’¢ and outcomes of bariatric surgery in adolescents are
potentially different from those in adults. Bariatric surgery for adolescents is potentially fraught with medical
and ethical dilemmas.2’7 Optimal timing of surgery is hotly debated, with some arguing that surgery should
be postponed until adulthood, and others suggesting that delay results in poorer outcomes and increased
health risks.224278 Systematic reviews have identified significant benefits for BMI loss in adolescence but
have not thoroughly addressed psychological, social or QoL outcomes after surgery.224279 To date, only two
systematic reviews have evaluated the psychosocial outcomes of surgery; one was limited to outcomes of
gastric banding, included only six studies with psychosocial data and did not include the other more
common weight loss procedures currently performed in adolescents,??° and the other only evaluated Qol.22

Obese adolescents seeking bariatric surgery report impaired QoL and significant levels of psychological
morbidity,226280 and these problems are regarded as part of the rationale for surgery. However, we know
little about the benefits of surgery for psychological function and QoL in adolescence and existing evidence
has not been systematically reviewed across all surgery types. Furthermore, it has been suggested that
certain psychological problems may be contraindications for bariatric surgery, although this is controversial.
Again, existing evidence on psychological predictors of outcomes of bariatric surgery in adolescents, whether
weight-related or psychological and social outcomes, has not been systematically examined. Knowledge

of both the psychological and social outcomes of surgery and of psychological predictors of outcome is
necessary to improve the effectiveness of bariatric surgery by allowing clinicians to offer surgery to those

for whom the intervention is likely to be most effective, and protect those unlikely to benefit.

We undertook a systematic review of both of these issues, reviewing existing literature on children and
adolescents up to the age of 21 years who have undergone bariatric surgery to answer the questions:

® What psychological and QoL factors are associated with outcomes of bariatric surgery?
® What are the psychological and QoL outcomes of surgery in adolescence?

Methods

We report methods in accordance with the PRISMA statement.28!
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Eligibility criteria
Studies were eligible if they fulfilled the following criteria:

® Subjects were children, adolescents or young adults aged up to 21 years undergoing bariatric surgery of

any type.
® The study reported either:

O psychological outcomes of bariatric surgery, including QoL
O psychological or social predictors of outcomes of surgery. Outcomes were defined in the broadest
sense, and included changes in weight and medical comorbidities as well as psychological outcomes.

® The study used either:

O validated guestionnaires before and after surgery, or questionnaires that compared postoperative
with preoperative state or qualitative studies
O a validated diagnostic system to detect prevalence of mental health disorders.

Study type
All study types were included with the exception of non-sequential case series and studies with fewer than
10 cases, with the aim of minimising selection bias.

Publication status
We included only studies published in peer-reviewed journals. Conference abstracts and letters to editors
were excluded.

Search strategy

Sources

Searches were initially undertaken on 6 February 2013 and repeated on 28 July 2014. Electronic searches
were conducted in PubMed, EMBASE, Web of Science and PsycINFO using the PubMed search terms
presented in the list in Synthesis of results (mapped and exploded terms used). Similar terms were used in
other databases. No date limits were set during the search. The reference lists of all included studies and
reviews were searched for additional studies. Only papers written in English were retrieved. Results of the
searches are shown in Table 33. The same procedure was repeated in July 2014, covering the publications
released between February 2013 and 28 July 2014,

Study selection

The electronic search was performed by Billy White and Silvia Costa. The initial exclusion by title and
abstract was performed independently by Billy White and Silvia Costa and any disagreements were
discussed. Full-text review was carried out if reviewers could not agree based on information in the title
and abstract. Papers selected for full-text review were reviewed by both Billy White and either Silvia Costa,
Deborah Christie or Russell M Viner. Provisionally eligible papers were then independently reviewed by
two authors (BW and RMV) and eligibility was agreed. The reviewers were not blinded to study authors,
affiliations or journal name.2%

Data collection process

Data were extracted from eligible studies independently by two authors (BW and SC), with differences
harmonised. Where inadequate data were available, authors were contacted by e-mail and any further
data were included in this review where appropriate.
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TABLE 33 Characteristics of included studies

First author
and year

O'Brien et al.,
2010%

Silberhumer
et al., 2006

Silberhumer
etal, 2011%

Jarvholm
etal., 2012

Olbers et al.,
2012%7

Loux et al.,
2008%°

Ratcliffe et al.,

2012%

Zeller et al.,
20097

Zeller et al.,
20112

Sysko et al.,
2012%°

Collins et al.,
2007%"

Holterman
et al., 20077

Holterman
etal., 2010%*

Aldaqal et al.,
2013

Raziel et al.,
20147

Cohort
number

9

10

Cohort location Cohort notes

Melbourne RCT: AGB vs.
Children’s Hospital, lifestyle
Australia

Salzburg and
Vienna, Austria

Salzburg and
Vienna, Austria

AMOS (multicentre), AMOS subgroup
Sweden only (defined time
period)

AMOS (multicentre), Full AMOS cohort
Sweden

Birmingham

Children’s Hospital,

AL, USA

Cincinnati Consecutive
Children’s Hospital, ~subgroup within
OH, USA limited time frame
Cincinnati Full cohort
Children’s Hospital,

OH, USA

Cincinnati First 16 subjects
Children’s Hospital, with data at 18
OH, USA and 24 months

Columbia, NY, USA

Pittsburgh Hospital,
PA, USA

First 10 with
9-month data

University of lllinois,
Chicago, IL, USA

University of lllinois,
Chicago, IL, USA

Full cohort, except
for n=1 who
developed a
comorditity, and
n=5 who did not
attend follow-up

Jeddah, Saudi 32 young people,

Arabia with intrafamilial
controls (not
weight matched)

Tel Aviv, Israel

Type of
study/data
ELENVAH

RCT

NR

NR

Prospective

Prospective
with matched
controls

NR

Prospective

Prospective

Linear mixed
models

Prospective
Hierarchial

Linear
Modelling

Prospective

Latent curve
analysis

Retrospective

Prospective

Prospective

Prospective

Prospective

Bariatric
procedure

AGB

AGB

AGB

RYGB

RYGB

RYGB

RYGB

RYGB

RYGB

AGB

RYGB

AGB

AGB

SG

SG

%
female

68

62

NR

68

65

NR

69

63

65

72

64

100

75

68

63

Number at
start (number
completing
questionnaire)

AGB: 25 (25)
Control: 25 ( 25)

50 (NR)

50 (NR)

37 (37)

81 (NR)

16 (13)

16 (16)

3131

16 (16)

101 (NR)

11 (N/A)

10 (10)

26 (20)

SG: 32 (32)
Control: 32

32 (N/A)

Number at latest
follow-up

Baseline
mean (SD)
age (years)

(number
completing
questionnaire)

AGB: 24 (24)
Control: 18 (18)

AGB: 16.5 (1.4)
Control: 16.6 (1.2)

50 (50) 17.12.2)
45 (NR) 17.12.2)
37 (37) 16.6 (1.3)
81 (NR) 16.5(1.2)
12 (9) 18.6 (1.7)
NR 16.3(1.2)
29 (28-29) 16.4 (1.4)
14 (14) 16.2 (1.4)
NR (NR) 15.8 (1.1)
9 (NR) 16.5(0.2)
10 (10) 16.0 (0.8)
12 (12) 16.0 (1)
32 (32) 15.2(1.2)
31(22) 16.75

AGB, Adjustable gastric band; BDI, Beck Depression Inventory; BYI-D, Beck Youth Inventory Depression subscale; CHQ CF-50, Child Health Questionnaire — Child Form;
EDE-Q, Eating Disorders Examination Questionnaire; FES, Family Environment Scale; M-A, Moorehead-Ardelt Quality of Life Questionnaire; N/A, not applicable;

NR, not reported; RCT, randomised control trial; RYGB, Roux-en-Y gastric bypass; SF-36, Short Form Health Survey; SFRS, Stunkard Figure Rating Scale;

SG, sleeve gastrectomy; SPP, Harter's Self-Perception Profile for adolescents.
a Model estimated means and standard error.

Notes

Summary of eligible studies.
Source: White et al.”®
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Outcome
analysis at
Baseline uniform Uniform Other time Psychosocial
Baseline age mean (SD) QoL Depression Other time time points points Eligible for assessment
range (years) BMI (kg/m?) questionnaire questionnaire questionnaire points (months) (months) meta-analsyis? reporting issues
14.0-18.0 AGB: 42.3 CHQ CF-50 Nil Nil Yes 0,24 No No - no No CF-50
6.1) summative QOL  summative score
scores results published
Control: 40.4
3.1
9.0-19.0 45.2 (7.6) M-A Nil Nil No N/A Mean 34.7; Yes
SD 17.5;
range 3.6-85
9.0-19.0 45.2 (7.6) M-A Nil NIl No N/A Two waves: No — inadequate
baseline data
1. mean
follow-up
34.7
2. atleast
5 years
follow-up
14.5-18.6 46.5 (5.9) Nil BDI, BYI-D BYI Yes 0,4 No Yes — depression
13-18 45.5 (6) SF-36 Nil Nil Yes 0,12, 24 No No - no
summative data
not quantified
14.0-20.0 54.1(7.6) SF-36 Nil Nil No N/A Mean 17; SD 12; Yes Incomplete data set
range 1-39
IWQoL
NR 66.2 (12.0) IWQoL Nil SFRS, SPPA Yes 0,6,12 No No - no QoL Full data collected
summative score for 14/16
13.7-18.4 63.5 (10.6) PedsQL IWQoL  BDI Nil Yes 0,6, 12 No No — Zeller 2011
has longer
follow-up
N/A 59.9 (8.7) PedsQL IWQoL BDI SPPA Yes 0,6,12,18, No Yes — QoL +
24 Depression
14-18 47.2(0.89°  PedsQL BDI EDE-Q Yes 0,1,3,69 No No — modelled
12,15 outcomes
FES published only
15.0-18.0 50.5 (2.0) M-A Nil Nil No N/A Mean 11.5; No - no
SD 2.8; summative score
range 3-32
15.0-17.0 50.0 (13.0) PedsQL BDI Nil Yes 0,369 No No — only results Not clear if
of those with sequential patients
impaired
function
published
14.0-17.0 50.0 (10.0) PedsQL Nil NIl Yes 0,6,12,18 No No — inadequate Limited results
data
1. data from
patients who did
not attend
follow-up
not included
2. results of only
the subgroup
with impaired
baseline scores
published
13-17 49.6 (4.9 PedsQL No RSE Yes 0,12 No Yes — QoL Excluded those with
any past or family
history of psychiatric
disorder
14-18 43.23 M-A No No No N/A Range: No - no
1-2 years summative
scores
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STUDY E: EVALUATION OF ACCEPTABILITY AND EARLY OUTCOMES OF ADOLESCENT BARIATRIC SURGERY IN THE UK

Summary measures

The majority of studies were uncontrolled pre—post studies and used a variety of validated questionnaires
to measure QoL and mental health. To allow synthesis of results across studies, we followed guidance from
the Cochrane Collaboration and calculated Cohen'’s d standardised mean difference for each questionnaire
outcome, defined as difference in mean pre test to post test divided by the pre-test standard deviation 297298
We calculated estimates of the standard error (SE) of the SMD using published formulas?® as a result of
insufficient detail in included studies. Given that correlations between pre and post scores were not
provided by any included study, we followed guidance from the Cochrane Collaboration in assuming

a correlation of 0.5.390301 \Where questionnaires gave two separate summative scores [e.g. Short Form
guestionnaire-36 (SF-36) physical component and mental component scores], the more conservative
outcome was used in the meta-analysis. We have defined a large effect as > 0.8 (four-fifths of a SD),

a medium effect as 0.5 (half a SD) and a small effect as 0.2 (one-fifth of a SD).302

Synthesis of results

Meta-analyses were conducted using the metan commands in Stata, version 12,39 specifying a
DerSimonian and Laird random-effects model.3% Heterogeneity between studies was measured using the 12
measure in addition to Cochran’s Q-test, as the latter has been shown to be a poor test of heterogeneity,
especially in meta-analyses with small numbers.30

We present results in two sections, first for psychosocial outcomes and second for psychosocial predictors
of postoperative outcomes. Psychosocial outcomes were divided in three sections, namely quality of life,
depression and other psychological and social outcomes. Findings are first presented in each section
descriptively and then data were assessed for suitability for meta-analysis.

These are the search terms for MEDLINE (via Ovid SP). Equivalent terms and MeSH terms used for other
EMBASE and PsycINFO (via OVID SP) and Web of Science:

exp Obesity/
obes*.mp

exp overweight/
overweight.mp

exp weight loss/
weight loss.mp
overweight*.mp

exp Body Mass Index/
body mass index.mp
body mass.mp

. bmi.mp

. obese,mp

. exp body fat distribution
. exp Child/

. child*.mp

. exp Adolescent

. adol*.mp

. adolescen*.mp

. pediatr*.mp

. paediatr*.mp

. exp Bariatrics/

. exp Bariatric Surgery/
. bariatric*.mp

. lagb*.mp

. gastric band.mp

. lap band*.mp

Nk~ WN =
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27. lap-band*.mp

28. Gastric Bypass/

29. Gastric bypass*.mp

30. Roux-en-y*.mp

31. Exp Jejunoilieal Bypass

32. Jejuno-ileal bypass*.mp

33. Malabsorptive surgery.mp
34. Weight loss surgery.mp

35. Weight reductions surgery.mp
36. Exp Biliopancreatic Diversion/
37. Bilipancreatic bypass.mp

38. Exp Gastric Balloon/

39. Gastric balloon.mp

40. Exp Quality of Life/

41. Quality of life.mp

42. Exp Depression/

43. Depression.mp

44. Exp Mental Health

45. Mental health.mp

46. Psychosocial.mp

47. Exp Anxiety

48. Anxiety.mp

49. Exp Self Concept/

50. Self concept.mp

51. Exp Anger/

52. Anger.mp

53. Exp Eating Disorders/

54. Eating disorder.mp

55. Exp Bulimia Nervosa or exp Bulimia/
56. Bulimia.mp

57. Ednos.mp

58. Eating disorder not otherwise specified.mp
59. Exp Anorexia Nervosa

60. Anorexia nervosa.mp

61. Or/1-13

62. Or/14-20

63. Or/21-39

64. Or/40-60

65. And/ 61-64

This is a list of the search terms used in the search strategy for indexed reference libraries.

Results

A total of 1049 records were identified in the original search; 778 unique citations fulfilled the search
criteria, and a further six records were identified from other sources, including papers identified from the
references of full-text papers reviewed. A total of 674 records were excluded on abstract review. A total of
110 full-text papers were reviewed and 97 were excluded; 68 did not contain separate data for subjects
aged < 21 years, five were case studies or case series with fewer than 10 cases, 13 did not include measures
of psychosocial status, five were reviews and six did not use validated methodology for measuring
psychosocial status. Thirteen papers were eligible for qualitative synthesis.
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The second search using the same search criteria identified 231 records with 175 unique citations. A total
of 161 were excluded on abstract review. Fourteen full-text papers were reviewed and 12 were excluded;
four did not contain separate data for subjects aged < 21 years, three did not include measures of
psychosocial status, two did not use validated methodology for measuring psychosocial status, two were
not original studies and one reported data that that had previously been published and identified in the
original search. Two additional papers were eligible for qualitative synthesis.

A total of 15 papers were included in qualitative synthesis and six were included in quantitative synthesis
(meta-analysis). A PRISMA flow diagram is shown in Figure 27.

c Original search February 2013: Repeat search July 2014:
o records identified through — records identified through
® database screening _Additional records database screening
& identified through other
b= sources
[]
©
) Records after Records after
duplicates removed duplicates removed
g \ J
'C I I
()
0]
5 - N
w
Records screened Records screened
Exclude after Exclude after
abstract review abstract review
)
2 v v
% Full-text screening Full-text screening
o [ Excluded: ) [ Excluded:
* No separate * No separate
— adolescent data, adolescent data,
e Case series <10 ¢ No psychosocial
SUbJECtSF‘ - Studies eligible for Studies eligible for meaSLlj.r;S’ d
* No psychosocia qualitative synthesis qualitative synthesis * No validate
measures, psychosocial

* No validated measures,

psychosocial e Reviews/not
measures, original studies,

Revi , L .
(° eviews J Studies included in
quantitative synthesis

¢ Already included,

(meta-analysis) -

= !

Studies included in
quantitative synthesis
(meta-analysis)

Included

\ J

The PRISMA flow chart of studies included in the review. Source: White et al.2%°
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Study characteristics

A total of 15 papers from 10 different patient cohorts met the inclusion criteria, and are summarised in Table 33.
Four cohorts published outcomes at multiple time points across separate publications. Five cohorts were
based in the USA, and one each in Austria, Australia, Israel, Saudi Arabia and Sweden. Two studies used
control groups as comparators; one was a RCT282 and the other used both matched adolescents undergoing
non-surgical treatment and adults undergoing similar surgery.22” Four cohorts published high-quality prospective
longitudinal outcomes, using well-validated measures at uniform time points with clear reporting and high
retention rates.227.282.285287-290 The remaining cohorts used poorly validated outcome measures,283284291.295 reported
incomplete data2922%3 or reported outcomes at non-uniform time points.283.284.286.291.295 A vgriety of different
measures were used, at different time points, making comparison and meta-analysis difficult. Sufficient data
were available to perform meta-analysis for change in QoL (four studies) and change in depressive symptoms
(two studies).

Outcomes of 405 patients undergoing bariatric surgery from 10 cohorts were evaluated (median 32,

range 11-101). In terms of surgical type, 139 underwent RYGB in four cohorts, 202 underwent adjustable
gastric band (AGB) in four cohorts, and 64 underwent sleeve gastrectomy (SG) in two cohorts. The ages of
participants were 9-20 years. Baseline BMI appeared higher in studies of RYGB (RYGB mean 50.9 kg/m?,
AGB 46.5 kg/m?, SG 46.4 kg/m?) with similar mean age (16.2 vs. 16.7 years, respectively). Change in

mean BMI in studies of RYGB ranged from —9.3 kg/m? at 4 months?® to —24.1 kg/m? at 12 months of
follow-up.288 The mean BMI change in studies of AGB ranged from —8.0 kg/m? at 9 months?%2 to —12.7 kg/m?
at 24 months.282 The mean BMI change was only reported in one study evaluating SG, with a difference of —
20.3 kg/m? at 1 year.204

Psychological and social outcomes of surgery

Quality of life

A total of 405 adolescents undergoing bariatric surgery and 138 adolescent controls (25 randomised,

103 matched) were included in studies that measured QoL outcomes using validated questionnaires.

One study was a RCT. QoL was measured using five validated tools. Four cohorts used the PedsQL,23 three
used the Moorehead-Ardelt Quality of Life Questionnaire,306397 two used the SF-36,3%¢ one used the Child
Health Questionnaire — Child Form (CHQ CF-50)3% and two used the IWQoL-Kids.%

Adjustable gastric band In the only RCT, O'Brien et al.282 compared AGB with intensive lifestyle
intervention and reported QoL outcomes at 2 years using CHQ CF-50 subscores. CF-50 summative scores
were neither reported nor available from the study authors and so were not included in the meta-analysis.
Compared with the intensive lifestyle control arm, physical functioning and change in health scores were
significantly improved 2 years after AGB surgery, but there were no significant between-group differences for
self-esteem, mental health, family activities, family cohesion, general behaviour or general health scores.
Subjects undergoing AGB surgery showed significant improvements (within-group differences) in QoL related
to family activities (p = 0.006), general health (p = 0.003), physical functioning (o < 0.001), self-esteem
(p=0.01) and change in health (p < 0.001) but not general behaviour, family cohesion or mental health.

Using reported data, we then calculated Cohen’s d standardised mean difference between baseline

and 2-year data across individual QoL domains in those who underwent AGB surgery, allowing us to
compare magnitude of change across different QoL domains. The AGB group showed statistically
significant improvements 2 years after surgery across five domains (largest improvement shown first):
change in health (2.38 SDs, 95% ClI 1.61 to 3.14 SDs), physical functioning (1.18 SDs, 95% Cl 0.67 to
1.69 SDs), general health (1.05 SDs, 95% Cl 0.56 to 1.54 SDs), self-esteem (0.80 SDs, 95% Cl 0.35 to
1.25 SDs) and family activities (0.66 SDs, 95% ClI 0.22 to 1.09 SDs). No significant changes were seen for
general behaviour, family cohesion or mental health (standardised mean difference Cls crossed zero).
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Sysko et al. used latent curve modelling to examine changes in QoL over the first 15 months after AGB
surgery for 101 adolescents aged 14 to 18 years.2%° PedsQL modelled mean total score improved from 77.22
(SE 3.33) pre surgery to 86.36 (SE 4.96) at 12 months, with a linear model best fitting the data. All PedsQL
mean subscores improved over the duration of the study. Linear models provided the best fit for all QoL
subscales with the exception of emotional functioning score, where a quadratic model provided a better

fit, indicating a gradual deceleration in improvement over time. There was a significant variance in baseline
emotional functioning subscores across the subjects, but improvement in PedsQL emotional function over
time was independent of baseline scores.

Silberhumer et al.283284 reported outcomes for 50 adolescents after AGB surgery using the Moorehead-Ardelt
scale. To date they have first published outcomes at a mean follow-up duration of 34.7 months, and
subsequently outcomes at 3 and 5 years for the 45 adolescents remaining under surveillance. The mean
scores improved from 0.8 (SD 0.3) at baseline to 2.11 (SD 0.8) at a mean follow-up duration of 34.7 months.
No change was seen between 3- and 5-year scores [mean 2.13 (SD 0.8) and 2.11 (SD 0.8), respectively].
There are no published normative data on the Moorehead-Ardelt scale to allow further interpretation of
these data. The changes in mean (SD) scores at a mean follow-up duration of 34.7 months are included in
the meta-analysis, as baseline scores were not available for the cohort who reached 5-year follow-up.

Holterman et al.29231° reported outcomes for 26 adolescents who underwent AGB surgery. To date, they
have published 9-month follow-up data for the first 10 adolescents??? and subsequently data for 20
adolescents who reached 12-month follow-up and 12 adolescents who reached 18-month follow-up.3'° At
baseline 75% of adolescent-reported and 80% of parent-proxy PedsQL scores were impaired, compared
with two-thirds of adolescent-reported and half of parent-proxy at latest follow-up, although numerator
and denominator were not reported. Holterman et a/.292310 reported mean (SD) baseline and follow-up
scores of only the subgroup with impaired baseline scores but not the whole group and, as a result, these
scores could not be included in the meta-analysis.

Zeller et al.288.289 reported prospective PedsQL outcomes from a very obese
population (mean BMI 63.5 kg/m?) undergoing RYGB. To date they have published 1-year follow-up
data for 31 young people?8 and, subsequently, data for the first 16 who have had 2-year assessments.28°
One-year data were analysed using linear mixed models for repeated measures data and 2-year data using
hierarchical linear modelling.

Both linear and log-linear models were applied to 0-, 6- and 12-month data from the two generic QoL
scores (PedsQL: Physical Health and Psychosocial Health) and three IWQolL subscores (IWQoL: Physical
Comfort, Body Esteem, Social Life).288 All HRQoL measures improved after surgery and, with the exception
of IWQoL: Social life, log-linear models provided the best fit, indicating a reduction in rate of improvement
over time. Change in social life was linear, and showed no deceleration over time. PedsQL physical health
summative scores improved at a faster rate compared with psychosocial health [Slope (SE) 12.10 (1.11) vs.
7.62 (1.15)], and IWQoL physical comfort scores were faster than body esteem [20.58 (1.38) vs. 11.75
(1.41)]. Changes in PedsQL summative scores were deemed to be clinically meaningful over the first

6 months post surgery, but not the subsequent 6 months (defined as the smallest change in score that
patients perceive to be beneficial); the authors suggest that these changes coincide with maximal weight
loss in the first 6 months and subsequent deceleration in the next 6 months.

Both linear and quadratic models were applied to 0-, 6-, 12-, 18- and 24-month data from the two generic
Qol scores (PedsQL: Physical Health and Psychosocial Health) and IWQoL subscores.2? Quadratic models
provided a better fit for both PedsQL subscores and three IWQoL subscores (IWQoL: Physical Comfort, Body
Esteem, Social Life), indicating initial improvement in QoL, with subsequent deceleration in improvement and
then decline over the 2-year period (physical health p < 0.0001, psychosocial health p = 0.013, social life

p =0.002, body esteem p =0.0007, physical comfort p <0.0001, total score p=0.0001). The authors
suggested that these changes again coincide with weight loss in the first year and subsequent minor weight
regain in the second year. Clinically meaningful improvements were seen from baseline to 6 months for both
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PedsQL subscores and three IWQoL subscores (IWQoL: Physical Comfort, Body Esteem, Social Life), and

for weight-related IWQoL scores only from 6 to 12 months. No clinically meaningful improvements were
perceived between 12 and 18 months or between 18 and 24 months after surgery. Changes in QoL scores
from baseline to 24 months are included in the meta-analysis.

Olbers et al.227 reported prospective outcomes for 81 young people at 12 and 24 months post RYGB
surgery, and compared them with matched adolescents undergoing non-surgical treatment and adults
undergoing similar surgery. Only QoL outcomes of the adolescent surgery group have been reported to
date. Compared with baseline, SF-36 physical component summary score and all four physical health
domains were improved at 1 year and 2 years. Changes in mental health summary scores were not
reported, suggesting that they did not reach statistical significance. Compared with baseline, three of four
mental health subscales were improved at 1 year (vitality, social functioning, and mental health but not
role—emotional), and two of four subscales were improved at 2 years (vitality and social functioning, but
not role—emotional and mental health). Minor decreases were detected between 12 and 24 months, but
these changes did not reach statistical significance. Summative data were not quantified and, therefore,
could not be included in the meta-analysis.

Loux et al.28¢ reported QoL outcomes of 16 patients undergoing RYGB, with follow-up data collected at
variable follow-up points. Four of the 13 patients who completed preoperative questionnaires were lost
to follow-up, and follow-up data included those who did not have baseline assessments. The authors
reported significant changes between preoperative and postoperative means for all QoL domains (o < 0.001).
The review authors have undertaken post hoc analysis using Cohen'’s d standardised mean differences to
allow comparison of magnitudes of change. Analyses showed largest effect size changes in general health
(2.68 SDs, 95% Cl 1.47 to 3.89 SDs), vitality (2.01 SDs, 95% Cl 1.03 to 2.99 SDs), role—physical (1.65 SDs,
95% C10.78 to 2.52 SDs) and physical functioning (1.65 SDs, 95% Cl 0.78 to 2.52 SDs) and with least
change in role limitations due to emotional health (0.99 SE, 95% C1 0.30 to 1.68 SE), social function

(1.01 SDs, 95% C10.31 to 1.70 SDs), bodily pain (1.07 SDs, 95% Cl 0.36 to 1.78 SDs) and mental health
(1.11 SDs, 95% C10.39 to 1.83 SDs).

Collins et al.22' reported outcomes of 9 out of 11 adolescents undergoing RYGB surgery at a mean follow-up
duration of 11.5 + 2.8 months. Only the results of three of the five Moorehead—Ardelt questions were
reported; all nine reported physical function, social interactions and function at work as ‘improved’ or
‘greatly improved’ compared with before surgery but no further details were published.

Sleeve gastrectomy Only two cohorts have reported outcomes for the adolescents undergoing SG.294.29
Aldaqgal et al.2%4 reported 1-year outcomes for 32 adolescents. QoL improved across all PedsQL domains
and changes in 1-year total score have been included in the meta-analysis.

Raziel et al.2% reported 1- to 2-year outcomes for 22 of the 31 young people (71%) undergoing SG using
four of the five Moorehead-Ardelt questions (question related to sexual activity was omitted). The mean
scores for each question were general feeling 5.0 (SD 0.0), exercise satisfaction 2.6 (SD 1.3), social activity
4.8 (SD 0.4), work capability 4.8 (SD 0.3) and food perception 3.8 (SD 1.1) using a five-point Likert scale
(5 = highest score).

Meta-analyses Data on patient-reported mean change in overall QoL at latest follow-up were available
for meta-analysis from four cohorts (total population 110 subjects). The mean duration of follow-up
ranged from 12 to 34.7 months. The mean change in QoL scores was 2.52 SDs (95% Cl 2.10 to 2.94 SDs)
with an 2 of 92.6%, indicating a ‘large’ effect302 with high heterogeneity between studies.2®> The results
are shown in the forest plot in Figure 28. We undertook further subgroup analysis, investigating the effect
of including only studies that utilitised questionnaires with a single summative score, and found mean
change in QoL scores of 3.40 SDs (95% Cl 1.99 to 4.82 SDs) with an P of 86.0%.
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Sample Sample Follow-up

Year of size at  size at duration Surgical
Study publication baseline follow-up (months) Questionnaire procedure Effect size (95% Cl) Weight (%)
Aldaqal et al.2%* 2013 32 32 12 PedsQL SG *—0— 3.85(2.84 t0 4.85) 24.38
Loux et al.286 2008 12 1 17 SF-36 RYGB — 1.05 (0.35 to 1.76) 25.68
Silberhumer et al.283 2006 50 50 34.7 Moorehead-Ardelt AGB E —e— 433(3.44t05.23) 24.90
Zeller et al.28° 2011 16 14 24 PedsQL RYGB —o— 2.05(1.19t0 2.92) 25.03

Overall (7=92.6%, p=0.000) 2.80(1.23 to 4.37) 100.00

Note: weights are from random-effects analysis

-1 0 1 2 3 4 5 6 7
Standardised mean difference

Forest plot showing pooled standardised mean difference in quality of life at latest follow-up. Source: White et al.?®®
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Depression

Data on change in depressive symptoms following bariatric surgery were available for 180 young people
in five papers reporting outcomes of four prospective cohorts.28288290.292310 Al five studies used the Beck
Depression Inventory (BDI); one of these additionally used the Beck Youth Inventory™ (BYI) depression
subscale. No data were available for confirmed diagnoses of depression.

Adjustable gastric band Sysko et al.2% used latent curve modelling to examine changes in depression
scores in the first 15 months after AGB surgery. Linear and quadratic models were tested on the data. A
quadratic model best fitted changes in BDI score, indicating that BDI scores improved after surgery (i.e. less
depressive symptomatology), but with a deceleration in improvement over time, and subsequent decline
from around 9 months post surgery. There was significant variance in baseline BDI score, but it was the
change in BMI after surgery rather than baseline BDI that predicted the change in BDI after surgery. Only
modelled BDI scores, and not measured scores, were reported and, as such, they could not be included in
the meta-analysis.

Holterman et al.22 have published depression data on the first 10 subjects (of 26) who completed

9 months of follow-up after AGB surgery, and further data have not been published in subsequent reports
of this cohort.293 Data were published for the 3 out of 10 adolescents who had BDI scores in the clinical
range at baseline (suggestive of a diagnosis of depression); at 9 months, none of the three had depression
scores in the clinical range and mean scores in this subgroup had fallen from 25.3 (SD 7.8) at baseline to
2.2 (SD 2.7) at 9 months. The before-and-after surgery BDI mean scores were available only for the three
patients with abnormal scores, and, therefore, these scores could not be included in the meta-analysis.

Roux-en-Y gastric bypass Zeller et al.28 reported firstly outcomes of 31 young people at 12 months
after RYGB, and, subsequently, outcomes of the first 16 who reached 2-year follow-up.28 At baseline,
12 out of 31 adolescents (38.7% of cohort, 45% of females, 27.3% of males) had BDI scores above a
threshold from normative data indicating likely clinical depression.3'" At 12 months post RYGB, 2 out
of 31 (6.5%, both females) had scores within the clinical depression range. BDI data were available for
16 patients at 2 years postoperatively; of these, 10 out of 16 (62.5%) had scores in the clinical range at
baseline whereas only 2 out of 16 (12.5%) had levels in the clinical range at 2 years.

One-year data were analysed using linear mixed models,288 and 2-year data using hierarchical linear modelling?®
as described above. Log-linear models provided the best fit for 1-year data, indicating a deceleration in
improvement over time [intercept 15.11 (SE 2.14), slope —3.87 (0.78); p < 0.001]. Quadratic models rather
than linear models best fitted data for the first 2 years post RYGB [t(1,15) = 3.38; p = 0.004], indicating an
overall improvement over time, but with a deceleration in improvement by the end of the first year and

a slight deterioration in the second year. Six-month outcomes have been included in the meta-analysis.

Jarvholm et al.28 reported 4-month outcomes in 37 patients following RYGB using the BYI depression
subscale. The mean scores fell from a mean of 15.8 (SD 10.3) at baseline to a mean of 12.3 (SD 9.5) at

4 months post surgery (p = 0.02). At baseline, 27% of adolescents (10/37) had scores above a threshold at
which everyday life is substantially affected (> 90th centile of normative data3'"); at 4 months, this figure
was 11% (4/37), although significance of change was not reported. Four out of 37 adolescents (11%)
had substantially more depressive symptoms on the BYI depression subscale at 4 months than at baseline
(defined as falling outside the 95% Cl of the baseline score), and were reported as impaired compared
with baseline, whereas the rest (33/37, 89%) had unchanged or improved scores. Four-month outcomes
have been included in the meta-analysis.

Meta-analysis Data on adolescent-reported mean change in depressive symptoms were available for
meta-analysis from two cohorts (total population 68 subjects). The latest follow-up period ranged from

4 to 24 months, but only 4- to 6-month data were meta-analysed to improve homogeneity of studies.
The forest plot in Figure 29 shows that mean depressive symptoms improved by —0.47 SDs (95% Cl -0.76
to —0.18 SDs; 2 =23.7%), indicating a medium effect with low heterogeneity.
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Sample Sample Follow-up

Note: weights are from random-effects analysis

Year of sizeat  size at duration
Study publication baseline follow-up (months) Questionnaire Surgical procedure Effect size (95% CI) Weight (%)
Jarvholm et al.28> 2012 37 37 4 BYI depression RYGB —é—’— -0.34 (-0.67 to -0.01) 55.78
Zeller et al.288 2009 31 29 6 BDI RYGB —0—-— -0.64 (-1.02t0 -0.25) 44.22
Overall (#=23.7%, p=0.252) ; -0.47 (-0.76 t0 -0.18)  100.00

T T T T
-1.5 -1.0 -0.5 0 0.5
Standardised mean difference

Forest plot showing pooled standardised mean difference in depression scores at 4-6 months post surgery. Source: White et al.?%°
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Other psychological and social outcomes

Outcomes for other psychological and social outcomes in adolescents are sparse, and largely derived from
three studies: one that assessed a range of psychological outcomes using the BYI,28> one assessing body
image dissatisfaction using the Stunkard Figure Rating Scale?? and another that assessed changes in
self-concept using Harter’s Self-Perception Profile for adolescents.3'2

Jarvholm et al.285 reported baseline and 4-month postoperative data for a subgroup of participants in the
ongoing AMOS study. Individual BY! youth scores were compared with gender-specific national normative
data, and scores > 90th centile (< 10th for self-concept) were interpreted as highly elevated and likely to
substantially interfere with daily life. A 4-month score outside the 95% Cl of the baseline score was interpreted
as a clinically significant change. Eight out of 37 (21.6%) had a clinically significant BY| anxiety score at
baseline; at 4 months, 4 out of 37 (10.8%) had a clinically significant score and 4 out of 37 (10.8%) had
significantly increased anxiety scores. Eight out of 37 (21.6%) had a clinically significant BYl anger score at
baseline; at 4 months 5 out of 37 (13.5%) had significantly increased anger scores (incidence of raised scores
at 4 months not reported). Five out of 37 (13.5%) had a dlinically significant BY! disruptive behaviour score

at baseline, with 7 out of 37 (18.9%) having significantly increased disruptive behaviour scores (incidence of
raised scores at 4 months not reported). Seven out of 37 (18.9%) had impaired self-concept scores at baseline;
at 4 months 3 out of 37 (8.1%) had impaired scores, with 6 out of 37 (16.2%) reporting significantly reduced
(i.e. worse) self-concept scores. Improvements in mean domain scores between before and after bariatric
surgery were significant for BYl anxiety (p = 0.004, Student’s t-test), BYI depression (0.02) and BYI self-
concept (p =0.004).

Zeller et al.28 analysed changes in self-concept subscores over the 2-year period following RYGB using
hierarchical linear modelling as previously described. Quadratic models best fitted social acceptance
[1(1,69) =-2.42; p=0.02], physical appearance [t(1,69) =-3.19; p =0.02] and close friendship scores
[t(1,30) =-2.76; p =0.008]. Substantial improvement was seen over time across these domains, but with
deceleration towards the end of the first year, and deterioration in the second postoperative year. Linear
models best fitted global self-esteem [t(1,69) = 2.98; p = 0.004], athletic competence [t(1,69) =2.37;
p=0.02], job competence [t(1,69) = 2.24; p = 0.03] and romantic appeal scores [t(1,69) = 2.98; p = 0.004),
indicating continued improvement over 24 months postoperatively, with no evidence of deceleration.
Changes in scholastic and behavioural conduct were not reported.

Ratcliff et al.287 analysed changes in body image dissatisfaction (BID) in the first year following RYGB.
BID, defined as the difference between perceived and desired body shape, fell in the first 6 months post
surgery but not in the subsequent 6 months. This coincides with the fact that weight loss was greatest
in the first 6 months (mean loss 22.4 kg/m2) and much lower in the subsequent 6 months (4.7 kg/m?).
However, the authors did not report the statistical significance of this association. Change in perceived
body shape was correlated with change in BMI. Discrepancy between current and ideal body size, rather
than current body size alone, was negatively correlated with weight-related Qol, indicating that the
difference between the actual body weight and the ideal body weight most influences QoL, and those
with the smallest discrepancy have the best weight-related QolL. No other correlations were detected
between current body size or body image dissatisfaction and IWQoL, body esteem or physical appearance
attitudes as measured by the SPPA.

Aldaqgal et al.2%# analysed changes in self-esteem over the first year follow SG using the Rosenberg
Self-Esteem Scale (RSE). The mean group scores significantly increased, from 16.01 (SD 2.7) preoperatively
to 24.66 (SD 2.36) at the end of the first year, indicating improved self-esteem.

Psychological and social predictors of success after bariatric surgery

Body mass index outcomes
We identified only two studies that analysed associations between preoperative psychological, QoL or
social measures and weight-related outcomes after surgery. Both cohorts have been described earlier.
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Sysko et al. examined baseline predictors of both initial and postoperative BMI trajectory over the first year
post surgery including gender, age, race/ethnicity, median household income, distance from treatment
centre, ‘clinically significant symptoms’ (self-injurious behaviours, loss of control eating, BDI and PedsQL
scores), family factors (involvement with social services, Family Environment Scale scores), DSM-IV diagnoses,
and current and past psychiatric treatment2%). Only higher levels of loss of control eating (as measured by
the EDE-Q) and family conflict (as measured by the conflict subscale of the Family Environment Scale) were
significant predictors of rate of weight change over time, and both predicted a lower rate of change over
time. Jarvholm et al.28> found no significant relationship between changes in BMI in the 4 months post
RYGB and any baseline psychological parameter.

Psychological and social outcomes

Loux et al.28 reported a correlation between preoperative QoL scores and change in QoL after surgery [Physical
Component Score (PCS), r=-0.94, p <0.001; Mental Component Score (MCS), r=-0.9, p < 0.005], indicating
that those participants with increased impairment at baseline benefited the most from surgery. In a larger and
more complete data set, Sysko et al.2% found no correlation between baseline QoL or depression scores and
change in QoL. Importantly, after controlling for baseline BMI and PedsQL score, improvement in PedsQL was
significantly correlated with change in BMI after surgery. A similar pattern was seen for BDI scores.

This is the first systematic review of psychological and social outcomes of all types of bariatric surgery in
adolescents. We found that data on the psychosocial outcomes of adolescent bariatric surgery are limited,
particularly for outcomes beyond 24 months. Relative to other outcomes such as BMI and cardiometabolic
comorbidities, psychological and social outcomes have been poorly measured and reported. Multiple
publications, including one reporting 1-year outcomes of 890 adolescents, were not eligible because

they did not provide adequate measures of psychological function.3' Only one study provided RCT-level
evidence, and three ongoing cohorts reported high-quality prospective data.

We found moderate but consistent evidence that bariatric surgery in adolescents resulted in overall
improvement in QoL and in depressive symptoms in the first 2 years.

Overall QoL improved from before to after bariatric surgery in all studies identified in this review, regardless
of surgical operation performed. In meta-analysis, overall QoL improved by 2.8 SDs at latest follow-up,
although only four studies were eligible for inclusion. Improvement in QoL was greater in the domains
relating to physical function than in those relating to emotional/mental function. In the only RCT,
adolescents who underwent AGB had superior self-reported physical function and overall health than
control group adolescents who underwent intensive lifestyle intervention. Post hoc analysis of QoL domains
across studies shows QoL improvement predominantly associated with the physical benefits of weight loss,
notably general health and mobility.

Depressive symptomatology improved across all studies in the first year after bariatric surgery, and
meta-analysis showed a 0.52-SD improvement in depression scores 4-6 months after surgery. Depressive
symptoms appear to follow a similar quadratic pattern to QoL, with significant improvement in the first

6 postoperative months, substantial deceleration by 12 months and suggestions of moderate deterioration
at 24 months.289 Depression scores in the clinical range were seen in up to 38.7% of cohort subjects at
baseline; only 2 out of 12 (16.7%) patients in this cohort had clinical range symptoms at last follow-up.288

A consistent theme emerged that QoL and depressive symptoms improved most in the first 6-9 months,
with little further improvement and even some deterioration. One study reported that changes in QoL
scores were meaningful only in the first 6 months, but not in the subsequent 18 months. Given that
weight loss after bariatric surgery is most dramatic in the first 6 months, and is generally complete by
12-24 months postoperatively, this suggests that QoL improvement may be linked with timing and
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degree of weight loss postoperatively. Little is understood about this association. Only one study formally
examined this association and reported that change in QoL and depression scores post surgery was
associated with change in BMI, rather than baseline score, and another suggests that desired weight,
and the mismatch between actual and desired weight, is an important factor in changes in QoL.

Limited outcome data for other psychosocial measures were available. Four-month outcomes of the AMOS
cohort show improvement in mean anxiety and self-concept scores, but not disruptive behaviour or
anger.28> Improvements were seen across all self-perception domains over 2 years in one study, with mean
levels across all domains except for athletic competence lying within normative ranges at 2 years. As seen
in QoL and depression scores, some domains showed a quadratic trend, notably social acceptance,
appearance and close friendship.28® No outcome data were found for eating disorders in adolescents.

We found only one study to report baseline psychosocial predictors of BMI or psychosocial outcomes of
surgery.2%° Multiple factors were measured, and only loss of control eating and family conflict were
predictors of BMI outcome; both predicted a reduced rate of change of BMI.

Current data regarding the psychological impact of surgery are sparse, with inconsistent and incomplete
reporting. Compared with other outcomes, particularly BMI and metabolic parameters, psychosocial
outcomes are both poorly measured and poorly reported. There are no data describing the impact of
surgery on disordered eating behaviours and cognitions in this age group.

Adolescents presenting for bariatric surgery have severely impaired QoL with high rates of depression and
disordered eating.28° Adolescents have not usually accumulated the medical comorbidities seen in adults
undergoing BAS and indications for surgery are likely to be predominantly related to psychosocial distress.
This review shows that for the average subject undergoing bariatric surgery, Qol, depressive and anxiety
symptoms improve after surgery, with peak improvement at 6 months after surgery. There was some
evidence that psychological function deteriorated thereafter.

The outcomes of the only RCT are interesting and merit attention.282 Although the group undergoing
AGB lost 31.6 kg more than controls, QoL changes in many domains (notably general behaviour, family
cohesion and mental health) were not significant either within or between groups. This is potentially due
to the small sample size (only 25 in each group), and larger RCTs are needed to determine if surgery in
adolescence results in superior QoL change compared with intensive lifestyle intervention.

The QoL meta-analysis showed high levels of heterogeneity between studies. This is not surprising for two
reasons. First, the studies used different time points and the review has shown a clear temporal change

in QoL over time. Second, different measures were used across studies with differing validity in this
population. Despite their heterogeneity, they all show large magnitudes of change in QoL after surgery.

The domains with significant improvement after surgery are those closely related to the physical and
physiological effects of substantial weight loss, namely change in physical health and physical functioning.
These outcomes are seen across several studies and we hypothesise that improvement in QoL is most
closely linked to the physical and physiological benefits of substantial and prolonged weight loss, currently
achieved only by bariatric surgery.224314

Many guestions remain unanswered, particularly the long-term outcomes, optimal time for undergoing
surgery and psychosocial predictors. There are currently insufficient data to predict which patients will
benefit most from surgery and, therefore, no evidence-based recommendations can be made following
this review. Some questions will be answered by ongoing studies but additional research is needed into
this important patient group.
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Limitations

Only a small number of studies were eligible for inclusion in the meta-analysis, for two reasons: (1) lack of
reporting of summative scores where summative score is available and (2) use of questionnaires that do
not include a summative score. Generally, psychosocial outcomes were poorly reported across all studies,
requiring use of accepted measures for calculating unreported study parameters (e.g. no study reported
correlation between baseline and post-surgery individual scores). A wide range of questionnaires were used,
with varying quality, making comparison between different studies and procedures difficult. We chose to
use the SMD approach to allow comparison across these different instruments. High heterogeneity observed
in our meta-analyses is likely to reflect differences in instruments used as well as populations. Furthermore,
SMD is influenced by the baseline variance, which differs between studies. Our inclusion of follow-up data
from different time points, made necessary by insufficiency of data and lack of consistency across studies,
together with some studies reporting outcomes only at latest follow-up is likely to obscure the time trends
described earlier.226 Additionally, psychosocial outcomes were frequently poorly reported, and this may
have resulted in misinterpretation of results.

Conclusions

High-quality psychosocial outcome data for adolescent bariatric surgery are lacking, with data restricted to
2 years post surgery. These data suggest that mean QoL and depressive symptomatology improve after
bariatric surgery, although not in all patients. Improvements in psychological function appear to be
associated with reduction in BMI rather than baseline psychological function. Improvement appears to
peak at 6-12 months. There is weak evidence that psychological function predicts BMI outcomes after
surgery; those with higher baseline levels of loss of control eating and family conflict appear to have
poorer BMI outcomes. There are insufficient data to predict which young people are likely to benefit
psychologically from surgery, and this is an important area for future study.

Substudy 6.5: cost-effectiveness of bariatric surgery in severely obese
adolescents in the UK

Parts of this section (including tables and figures) are reproduced from Panca et al.3'>

This work was reproduced and published as Panca M, Viner RM, White B, Pandya T, Melo H, Adamo M,
et al. Cost-effectiveness of bariatric surgery in adolescents with severe obesity in the UK. Clin Obes
2018;8:105-13. https://doi.org/10.1111/cob.12232 3>

Licence to reproduce number (John Wiley and Sons): 4675960973678.

Abstract

Background

Severe obesity presents an increasing source of clinical and economic strain to health-care providers.
The economic burden of obesity is substantial. In England, the costs of overweight and obesity to the
health system have been calculated to be £4.2B per annum.

Aims

To develop a decision-analytic model that quantifies the lifetime health and economic consequences of
bariatric surgery compared with no surgery in severely obese adolescents in the UK.
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Methods

Eighteen severely obese adolescents (BMI of 40 kg/m? and over) who underwent bariatric surgery between
January 2008 and December 2013 were included. Bariatric surgery costs included operative costs and

24 months of postoperative care for two types of surgery, laparoscopic RYGB and laparoscopic SG. We used
published sources to estimate utilities for obese people, utility decreases in BMI and utilities associated with
obesity-related comorbidities.

We used a Markov cohort model to compare the lifetime expected costs and QALYs between those
participants who underwent bariatric surgery and those participants who had no surgery. The starting age
of the cohort was 18 years.

We then estimated the incremental costs per QALY of bariatric surgery compared with not having surgery
from the UK NHS perspective.

Results

The mean total RYGB costs per male were £14,660 (95% Cl £14,183 to £14,836) and per female were
£14,102 (95% Cl £13,925 to £14,279). The mean total SG costs per male were £14,815 (95% Cl
£14,637 to £14,994) and per female were £14,217 (95% £14,038 to £14.396).

For RYGB intervention, the difference in costs between bariatric surgery and no surgery was £11,245
(95% CI £10,777 to £11,413) in males and £11,343 (95% Cl £11,172 to £11,514) in females per person
per year. Surgery translated into an increase in QoL equivalent to 5.57 QALYs (95% Cl 5.55 to 5.59 QALY5s)
gained over a lifetime in males and 5.66 QALYs (95% Cl 5.64 to 5.67 QALYs) in females.

For SG, the difference in costs between bariatric surgery and no surgery was £10,877 (95% CI £10,707
to £11,046) in males and £10,954 (95% CI £10,782 to £11,125) in females per person per year. This
translated in to a lifetime gain in QoL equivalent to 5.50 QALYs (95% Cl 5.48 to 5.52 QALYSs) in males
and 5.64 QALYs (95% Cl 5.63 to 5.65 QALYs) in females.

Conclusions

We found that bariatric surgery in severely obese adolescents is a cost-effective alternative to not having
surgery over a lifetime from the UK NHS perspective. Bariatric surgery was more costly than no surgery;
however, it markedly improved QolL.

Background

Severe obesity presents an increasing source of clinical and economic strain to health-care providers. The
National Child Measurement Programme (NCMP) in England data show that, in 2012/13, severe obesity
(BMI > UK90 99.86th centile) equivalent to the adult bariatric threshold of 35 kg/m? was found in 1.2% of
girls and 1.5% of boys aged 10-11 years.%

The economic burden of obesity is substantial. In England, the costs of overweight and obesity to the
health system have been calculated to be £4.2B per annum.3'¢ Much of this burden is driven by a number
of comorbidities, which occur at a higher prevalence among obese patients including T2DM, hyperlipidaemia,
hypertension and sleep apnoea, as well as significant psychosocial consequences and the increased likelihood
of becoming obese adults.?3'7318 Thus, the clinical, psychological and economic consequences of obesity
represent a significant challenge to health-care systems.

Conservative treatment of severe obesity largely produces poor long-term results, whereas surgery for obesity
usually results in significant permanent weight loss. After obesity surgery, most patients experience improved
health and psychological functioning,3'® with bariatric surgery considered cost-effective in adults.2>¢
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In contrast, data on bariatric surgery for adolescents are extremely limited. Systematic reviews suggest that
surgery is highly effective for short-term BMI reduction?24 and improves QoL.2¢° However, there are very few
published data on the cost-effectiveness of bariatric surgery in adolescence, and none from the UK. In the
UK, NICE guidance'? notes that bariatric surgery is not generally recommended for CYP (recommendation
1.10.12) but may be considered in exceptional circumstances in those who have reached physiological
maturity (recommendation 1.10.13) and have BMI > 40 kg/m? or BMI > 35 kg/m? with significant
comorbidities that would be improved if they lost weight (recommendation 1.10.1).

We assessed the lifetime cost-effectiveness of bariatric surgery (RYGB or SG) compared with no intervention,
modelling data obtained from a cohort of 18 severely obese adolescents undergoing surgery in one NHS
centre in the UK.

Methods

Framework of economic model
We conducted a cost—utility analysis using lifetime expected costs and QALYs that compared bariatric
surgery with no surgery.

A Markov model was used to project lifetime costs, BMI and QALYs. The Markov transition model
comprised five health states ['no comorbidity’, ‘DM’, ‘coronary health disease (CHD)’, ‘stroke’ and ‘colon
cancer’] and death. A diagrammatic presentation of the Markov model is presented in Figure 30.

Severely obese adolescents (BMI of 40 kg/m? and over) entered the model in the ‘'no comorbidity’ health
state. The model consisted of yearly cycles. At the end of each 1-year period, a proportion of the cohort
can move from one health state to another or stay in the same health state. We assume that adolescents
remain in those health states they have entered until they die (age-specific death or obesity-related
comorbidity death). The disease transition probabilities are based on disease progression with age, gender,
BMI and cycle number. The model is run over 82 years to estimate the lifetime costs and effects of the
intervention. Participants entered the model at the starting age of 18 years.

The higher an individual’s BMI, the more likely they are to develop related comorbidities, such as DM,
CHD, stroke, sleep apnoea and some forms of cancers. Owing to lack of accurate data on other risk
factors, the model focused on the increased risk of developing DM, CHD, stroke and colon cancer,

for which there are good data. There is a complex relationship between the degree of obesity and the
four comorbidities included in the model, as well as a lack of accurate data on correlations between
comorbidities. However, for simplicity, the possibility of having combinations of comorbidities at the same
time was not incorporated in the model. This assumption therefore potentially underestimates the burden
associated with obesity-related comorbidities.

No
comorbidity

FIGURE 30 Structure of the Markov model. Source: Panca et al.3"®
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In the model, a hypothetical cohort of 1000 severely obese adolescents underwent bariatric surgery (RYGB
or SG) or no surgery. Effects of surgery were modelled as a reduction in BMI and development of DM,
CHD, stroke and colon cancer. Decline in BMI was taken from the cohort of 18 adolescents undergoing
surgery at University College London Hospitals (UCLH) but included an annual increment (obesity drift)

to update an adolescent’s BMI over time. Published literature shows that BMI is predicted to increase

by 0.12 kg/m2 per year in patients aged < 45 years,320 0.07 kg/m?2 per year for those aged between 45 and
65 years and —0.14 kg/m2 per year for those aged > 65 years.32" Our assumption in the no surgery group
was for BMI to stay constant with no incremental drift; this potentially underestimates lifetime BMI in the
no surgery group.

Parameter estimates and data sources
Parameter values for the model were taken from a variety of secondary sources.

The correlation between BMI and annual risk of developing DM, CHD, stroke and colon cancer was
calculated based on estimates from the DYNAMO-HIA project.322 The document provides estimates of the
relative risks of defined diseases according to BMI status [given as per-unit increase from BMI 22 kg/m2 = 1.0;
we then adjusted this estimate for the mean BMI of the adult UK population (BMI 27 kg/m2 = 1.0)]. The risk
of comorbidities was adjusted according to age, gender and prevalence of DM, CHD, stroke and colon
cancer based on information provided by a large representative population health survey, Health Survey for
England — 2013,7 complemented by a published source for colon cancer.323

Mortality due to comorbidities was taken from the National Life Tables, UK 2011 to 13 for DM, CHD,
stroke and colon cancer.324 The yearly probability of DM, CHD, stroke and colon cancer were obtained
from the actual number of deaths324 and disease disability.” Information on length of life associated with
each health state was taken from published literature,325-328 interpolated to reflect the remaining length of
life after each cycle. Mortality rates of severely obese adolescents in the ‘'no comorbidity’ health state are
assumed to be equivalent to those observed in the general population.

Health-related quality of life
The incremental cost per additional QALY gained for bariatric surgery compared with no surgery was
calculated.

We used three published sources to estimate utilities for obese people32? (which explored the relationship
between BMI and HRQoL, measured using the EQ-5D for men and women within a national population
sample), utilities associated with decreases in BMI (changes due to impact of a 1-unit decrease in BMI

over 1-year period associated with a 0.0170 gain in utility)33° and utilities associated with comorbidities
associated with obesity33' (multipliers were applied to the utility weights for adolescents with comorbidities
included in the model using a catalogue of EQ-5D scores for a variety of health conditions).

From these, further calculations were undertaken to estimate the QALYs gained per year.

Costs

Data on resource use and costs associated with bariatric surgery were obtained from the UCLH'’s finance
department and included operative costs and costs for 24 months of postoperative care. Costs were based
on the average costs for each intervention type in the Healthcare Resource Groups costing system.

Costs in the surgery group were those direct costs of surgery and additional follow-up costs. The direct
medical costs for the surgery group were those associated with the intervention and surgical follow-up for
1 year. Other costs included the pre-surgical preparation vists (up to 2 years before surgery) and follow-up
costs (dietetic, physician, psychology and nursing follow-up) until year 5 post surgery. From year 6 post
surgery, annual medical costs related to weight control equivalent to one GP visit were applied.
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The direct medical costs for the no surgery group were assumed to be the same as those incurred
pre intervention in the surgical group, plus regular follow-up for the first year. After 1 year, no medical
costs related to weight control were applied.

The costs of comorbidities were considered when adolescents moved to the Markov model for the second
year. The cost of DM, CHD, stroke332 and colon cancer333 were obtained from published sources.

Costs owing to loss of productivity caused by obesity and its comorbidities were not included in the
analysis. Also, medication costs were not incorporated in the model.

Cost-effectiveness analysis

The main result of the study was the incremental cost-effectiveness ratio (ICER) of bariatric surgery versus
no surgery. The ICER was calculated by dividing the incremental costs (difference in costs between the two
groups) by incremental QALYs (difference in QALYs between the two groups).

The analysis took the UK NHS perspective. Costs were calculated in 2013/14 UK pounds, inflated where
appropriate using the consumer price index.334

A discount rate of 3.5% was applied for costs and effects.33
The model was developed using Microsoft Excel® (Microsoft Corporation, Redmond, WA, USA) software.

Sensitivity analysis

In one-way sensitivity analyses, ICERs were recalculated when individual parameters were varied, including
the gain in QoL per unit of BMI, the intervention costs, the initial weight and weight reduction after
intervention and the discount rate.

The parameter values and their ranges used in sensitivity analyses are shown in Table 34.

We conducted probabilistic sensitivity analyses33¢ with 1000 bootstraps replicates to assess the robustness of
our results to input parameters’ uncertainty. The probabilistic sensitivity analyses were based on a gamma
distribution for intervention, medical costs and disutility scores, a beta distribution for the QoL gain associated
with BMI reduction, a log-normal distribution for post-surgical weight loss and obesity drift. The results of the
probabilistic sensitivity analyses are presented on the cost-effectiveness acceptability curve (Figure 31).337

TABLE 34 Input parameters for the cost-effectiveness model

Cost of RYGB £7100 £32 £5619 £8023 Gamma® UCLH data
Cost of RYGB follow-up: first year £2524 £601 £315 £4982 Gamma® Assumption
Cost of RYGB follow-up: second to £445 £106 £56 £879 Gamma® Assumption
fifth years

Cost of RYGB follow-up: from year 6 £46 £5 £41 £51 Gamma PSSRU

Cost of SG £7312 £134 £5787  £8263 Gamma® UCLH data
Cost of SG follow-up: first year £2168 £512 £575 £5030 Gamma® Assumption
Cost of SG follow-up: second to £383 £90 £102 £888 Gamma® Assumption
fifth years

Cost of SG follow-up: from year 6 £46 £5 £41 £51 Gamma PSSRU

Cost of DM per year £1006 £101 £906 £1107 Gamma Anokye et al.
Cost of CHD per year £498 £50 £448 £548 Gamma Anokye et al.
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TABLE 34 Input parameters for the cost-effectiveness model (continued)

Cost of stroke per year

Cost of colon cancer per year
Utility male (BMI 30-39.9 kg/m?)
Utility female (BMI 30-39.9 kg/m?)
Utility male (BMI 40-49.9 kg/m?)
Utility female (BMI 40-49.9 kg/m?)
Utility male (BMI > 50 kg/m?)
Utility female (BMI > 50 kg/m?)
Utility gain for 1-unit BMI reduction
Disutility score: age

Disutility score: DM

Disutility score: CHD

Disutility score: stroke

Disutility score: colon cancer
Obesity drift: up to 45 years
Obesity drift: 45-65 years

Obesity drift: over 65 years

Mean BMI at 1 year: RYGB

Mean BMI at 1 year: SG

Discount rate for cost (%)

Discount rate for outcomes (%)

£2475
£8229
0.82
0.78
0.56
0.52
0.30
0.26
0.017
—-0.0003
-0.0714
-0.0627
-0.0330
-0.0674
0.12
0.07
-0.17
34.07
43.88
3.5

3.5

£247
£823
0.082
0.078
0.056
0.052
0.030
0.026
0.0017
0.0002
0.0048
0.0131
0.0223
0.0172
0.012
0.007
-0.017
3.54
4.13

£2227
£7406
0.74
0.70
0.50
0.47
0.27
0.24
0.015
-0.0003
-0.0643
-0.0564
-0.0297
-0.0607
0.1
0.06
-0.15
30.58
30.92
0.0

0.0

£2722
£9052
0.90
0.86
0.62
0.57
0.33
0.29
0.019
-0.0003
-0.0785
-0.0690
-0.0363
-0.0741
0.13
0.08
-0.19
38.86
54.83
5.0

50

Gamma
Gamma
Beta

Beta

Beta

Beta

Beta

Beta

Beta
Gamma
Gamma
Gamma
Gamma
Gamma
Log-normal
Log-normal
Log-normal
Log-normal®

Log-normal®

Anokye et al.
Cancer Research UK
Macran S
Macran S
Assumption
Assumption
Assumption
Assumption
Hakim Z et al.
Sullivan PW et al.
Sullivan PW et al.
Sullivan PW et al.
Sullivan PW et al.
Sullivan PW et al.
Baum CL et al.
Borg S et al.
Borg S et al.
UCLH data
UCLH data

NICE

NICE

Source: Panca et al.3"®

a Lower/upper quartile unit cost as in the National Schedule of Reference Costs — Year 2013-2014.
b Lower/upper values based on calculations; all other + 10% around the mean (except discount rate values).
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Results

Data from 18 adolescents who underwent bariatric surgery were analysed. Nine adolescents underwent RYBG
and nine adolescents underwent SG. The mean age of adolescents who underwent RYGB was 17.8 years and
of those who underwent SG was 18.7 years. The mean BMI at baseline for those who underwent RYBG was
48.3 (SD 6.2) kg/m2 and for those who underwent SG was 60.0 (SD 9.3) kg/m? (Table 35).

Base-case analysis
At the 1-year follow-up, the mean reduction in BMI was 12.28 kg/m? (SD 2.98 kg/m?) for adolescents who
had undergone RYGB and 16.16 kg/m? (SD 9.96 kg/m?) for adolescents who had undergone SG.

The mean differences in costs and effects between bariatric surgery and no surgery are presented in Table 36.
Bariatric surgery resulted in improved QoL equivalent to a difference of 5.57 (95% Cl 5.55 to 5.59) QALYs
per person for males and 5.66 (95% Cl 5.64 to 5.67) QALYs per person for females who underwent RYBG.
For SG this was a difference of 5.50 (95% CI 5.48 to 5.52) QALYSs per person for males and 5.64 (95% Cl
5.63 to 5.65) QALYs per person for females. Compared with no surgery, the lifetime incremental cost of
bariatric surgery was higher for both RYGB [£11,245 (95% CI £10,777 to £11,413) for males; £11,343

(95% Cl £11,172 to £11,514) for females] and SG [£10,877 (95% Cl £10,707 to £11,046) for males;
£10,954 (95% Cl £10,782 to £11,125) for females].

Repeated by surgical type, the mean incremental cost of RYGB versus no surgery was £2018 (95% Cl
£1942 to £2042) for males and £2005 (95% Cl £1974 to £2031) for females. The mean incremental cost
of SG versus no surgery was £1978 (95% Cl £1954 to £2002) for males and £1941 (95% Cl £1915 to
£1969) for females. Most of the costs in the surgery group were associated with the intervention costs;
other health-care costs were reduced due to loss of weight.

TABLE 35 Descriptive statistics of bariatric surgery adolescents

Female (%) 56 a4
Age (years)

Mean 17.8 18.7

SD 1.2 1.2

Age range 16-19 17-20
BMI at baseline (kg/m?)

Mean 48.3 60.0

SD 6.2 9.3

Weight at baseline (kg)
Mean 142.2 170.3
SD 21.1 423
Height at baseline (cm)
Mean 171.3 168.0
SD 7.3 16.3

Source: Panca et al.>"®
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TABLE 36 Mean lifetime costs (2013-14, UK £), QALYs and ICERs by gender and bariatric surgery type

35A. RYGB compared with no surgery

RYGB
Surgery
Male
Mean
95% ClI
Female
Mean
95% Cl
No surgery
Surgery
Male
Mean
95% Cl
Female
Mean

95% Cl

£7100

£7037 to £7162

£7100
£7049 to £7576

f0

f0

No comorbidities

£4825

£4765 to £4886

£4879
£4819 to £4939

No comorbidities

£96

£93 to £96

£96

£93 to £98

£1421

£1417 to £1424

£1025
£1022 to £1027

DM

£1912

£1908 to £1916

£1469

£1466 to £1472

CHD

£206

£205 to £206

£150
£150 to £151

CHD

£238

£237 to £239

£184

£183 to £184

Stroke

£706

£704 to £708

£616
£614 to £617

Stroke

£752

£750 to £754

£675

£673 to £677

Colon cancer

£402

£401 to £403

£333
£332 to £334

Colon cancer

£417

£416 to £418

£336

£335 to £337

Total cost

£14,660

£14,183 to £14,836

£14,102

£13,925 to £14,279

Total cost

£3414

£3406 to £3423

£2759

£2753 to £2765

QALY

18.84

18.79 to 18.89

18.30

18.25t0 18.34

QALY

13.27

13.24 t0 13.30

12.64

12.61to 12.67

Differences

Total cost

£11,245

£10,777 to £11,413

£11,343

£11,172 to £11,514

QALY

5.57

55510 5.59

5.66

5.64 to 5.67

ICER

£2018

£1942 to £2042

£2005

£1974 to £2031

continued
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TABLE 36 Mean lifetime costs (2013-14, UK £), QALYs and ICERs by gender and bariatric surgery type (continued)

35B. SG compared with no surgery

SG
Surgery
Male
Mean £7312
95% Cl  £7037 to £7362
Female
Mean £7312
95% ClI  £7049 to £7576
No surgery
Surgery
Male
Mean £0
95% Cl
Female
Mean £0

95% Cl

No comorbidities

£4232
£4181 to £4284

£4287

£4236 to £4339

No comorbidities

£96
£93 to £98

£96

£93 to £98

DM

£1869
£1865 to £1873

£1430

£1427 to £1433

DM

£2357
£2351 to £2362

£1894

£1890 to £1898

CHD

£236
£235 to £237

£181

£181 to £182

CHD

£267

£266 to £267

£211

£210 to £211

Stroke

£749

£747 to £751

£670

£669 to £672

Stroke

£794

£791 to £796

£727

£725 to £729

Colon cancer Total cost QALY
£416 £14,815 12.47
£4151t0 £417  £14,637 to £14,994  12.44 t0 12.51
£336 £14,217 11.82

£335t0 £337 £14,038 to £14,396  11.791t0 11.85

Differences ICER
Colon cancer Total cost QALY Total cost QALY
£426 £3939 6.98 £10,877 5.50 £1978
£425 to £428  £3930 to £3948 6.96 to 6.99 £10,707 to £11,046 5.48t0 5.52 £1954 to £2002
£337 £3264 6.18 £10,954 5.64 £1941
£336to £338  £3256 to £3271 6.16 t0 6.20 £10,782t0 £11,125 5.63t05.65 £1915 to £1969

Source: Panca et al.*"
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Sensitivity analysis
The results were shown to be robust in sensitivity analyses. Bariatric surgery remained cost-effective for
both types of procedures when the parameter values for intervention cost and utility value were varied.

For the RBYG group, variation in BMI at baseline for both the male population and the female population

seemed to have an effect on results. No surgery was less costly and more effective than RYGB if the BMI at
baseline was 39 kg/m? or lower (Table 37).

TABLE 37 Sensitivity analysis for the RYGB intervention

Males
Base case
No surgery £3414 13.27
Surgery £14,660 £11,245 18.84 5.57 £2018

Surgery costs

Upper values

No surgery £3414 13.27

Surgery £15,583 £12,168 18.84 5.57 £2183
Lower values

No surgery £3414 13.27

Surgery £13,179 £9765 18.84 5.57 £1752

Utility weight of BMI 30-39.9 kg/m?

Upper values

No surgery £3414 13.27

Surgery £14,660 £11,245 20.84 7.57 £1486
Lower values

No surgery £3414 13.27

Surgery £14,660 £11,245 16.85 3.58 £3141

Utility weight of BMI 40-49.9 kg/m?

Upper values

No surgery £3414 14.36

Surgery £14,660 £11,245 18.84 4.21 £2669
Lower values

No surgery £3414 11.91

Surgery £14,660 £11,245 18.84 6.93 £1622
BMI at baseline (39-57 kg/m?)
39 kg/m?

No surgery £2938 19.63

Surgery £14,660 £11,721 18.84 -0.79 -£14,863
57 kg/m?

No surgery £3817 6.99

Surgery £14,660 £10,843 18.84 11.86 £914

continued
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TABLE 37 Sensitivity analysis for the RYGB intervention (continued)

Scenario Costs A Costs QALY A QALY ICER
Reduction in BMI (20-37%) after surgery

20% reduction

No surgery £3414 13.27

Surgery £14,923 £11,509 18.81 5.55 £2075
37% reduction

No surgery £3414 13.27

Surgery £14,455 £11,040 18.86 5.60 £1973
Costs

Discount rate 0%

No surgery £18,787 13.27

Surgery £29,488 £10,701 18.84 5.57 £1920
Discount rate 5%

No surgery £1799 13.27

Surgery £12,977 £11,177 18.84 5.57 £2006
Outcomes

Discount rate 0%

No surgery £3414 31.24

Surgery £14,660 £11,245 44.30 13.06 £861
Discount rate 5%

No surgery £3414 10.18

Surgery £14,660 £11,245 14.49 4.31 £2609
Females
Base case

No surgery £2759 12.64

Surgery £14,102 £11,343 18.30 5.66 £2005
Surgery costs

Upper values

No surgery £2759 12.64

Surgery £15,025 £12,266 18.30 5.66 £2168
Lower values

No surgery £2759 12.64

Surgery £12,621 £9862 18.30 5.66 £1743

Utility weight of BMI 30-39.9 kg/m?

Upper values

No surgery £2759 12.64

Surgery £14,102 £11,343 20.24 7.60 £1493
Lower values

No surgery £2759 12.64

Surgery £14,102 £11,343 16.36 3.72 £3049
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TABLE 37 Sensitivity analysis for the RYGB intervention (continued)

Utility weight of BMI 40-49.9 kg/m?

Upper values

No surgery £2759 13.93

Surgery £14,102 £11,343 18.30 4.36 £2599
Lower values

No surgery £2759 11.35

Surgery £14,102 £11,343 18.30 6.95 £1632
BM at baseline (39-57 kg/m?)
39 kg/m?

No surgery £2320 19.11

Surgery £14,102 £11,782 18.30 -0.81 —£14,538
57 kg/m?

No surgery £3145 6.19

Surgery £14,102 £10,957 18.30 12.11 £905

Reduction in BMI (20-37%) after surgery

20% reduction

No surgery £2759 12.64

Surgery £14,341 £11,582 18.27 5.63 £2057
37% reduction

No surgery £2759 12.64

Surgery £13,920 £11,161 18.32 5.68 £1965
Costs

Discount rate 0%

No surgery £16,278 12.64

Surgery £14,102 —£2176 18.30 5.66 —£385
Discount rate 5%

No surgery £1427 12.64

Surgery £14,102 £12,675 18.30 5.66 £2240
Outcomes

Discount rate 0%

No surgery £2759 30.84

Surgery £27,080 £24,321 44.65 13.81 £1761
Discount rate 5%

No surgery £2759 9.62

Surgery £12,674 £9915 13.96 434 £2283

315

Source: Panca et al
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In the SG group, results appeared to be affected by variation in BMI at baseline, reduction in BMI after
intervention for both the males and the females and discount rates for costs for the females only. No
surgery was less costly and more effective than SG if the BMI at baseline was 49kg/m? or lower, or the
reduction of BMI following surgery was less than 9%. In the female population, no surgery intervention
was less costly and more effective than SG if costs were not discounted (0%) (Table 38).

The results of the probabilistic cost-effectiveness analysis are presented in Table 39. The cost-effectiveness
acceptability curves for bariatric surgery compared with no surgery indicate the probability of bariatric
surgery being more cost-effective than no surgery for a range of values a decision-maker is willing to pay
for an additional unit of health gain.

At the NICE-recommended threshold of £20,000 per QALY gained,3*’ the probability of bariatric surgery
being cost-effective is >90%.

TABLE 38 Sensitivity analysis for gastric sleeve intervention

Males
Base case
No surgery £3939 6.98
Surgery £14,815 £10,877 12.47 5.50 £1978

Surgery costs
Upper values

No surgery £3939 6.98

Surgery £15,766 £11,827 12.47 5.50 £2151
Lower values

No surgery £3939 6.98

Surgery £13,290 £9351 12.47 5.50 £1701
Utility weight of BMI 40-49.9 kg/m?
Upper values

No surgery £3939 6.98

Surgery £14,815 £10,877 13.83 6.86 £1586
Lower values

No surgery £3939 6.98

Surgery £14,815 £10,877 11.11 4.14 £2628
Utility weight of BMI > 50 kg/m?
Upper values

No surgery £3939 7.71

Surgery £14,815 £10,877 12.47 4.76 £2283
Lower values

No surgery £3939 6.24

Surgery £14,815 £10,877 12.47 6.23 £1745
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TABLE 38 Sensitivity analysis for gastric sleeve intervention (continued)

BMI at baseline (49-77 kg/m?)
49 kg/m?

No surgery £3462 13.26

Surgery £14,815 £11,353 12.47 -0.79 -£14,374
77 kg/m?

No surgery £3939 6.98

Surgery £14,815 £10,877 12.47 5.50 £1978
Reduction in BMI (9-48%) after surgery
9% reduction

No surgery £3939 6.98

Surgery £15,279 £11,341 6.19 -0.79 —£14,345
48% reduction

No surgery £3939 6.98

Surgery £14,120 £10,181 18.86 11.89 £857
Costs
Discount rate 0%

No surgery £20,869 6.98

Surgery £31,306 £10,437 12.47 5.50 £1898
Discount rate 5%

No surgery £2106 6.98

Surgery £12,926 £10,820 12.47 5.50 £1968
Outcomes
Discount rate 0%

No surgery £3939 15.99

Surgery £14,815 £10,877 28.80 12.82 £849
Discount rate 5%

No surgery £3939 5.39

Surgery £14,815 £10,877 9.65 4.26 £2554
Females
Base case

No surgery £3264 6.18

Surgery £14,217 £10,954 11.82 5.64 £1941
Surgery costs
Upper values

No surgery £3264 6.18

Surgery £15,168 £11,904 11.82 5.64 £2109

continued
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TABLE 38 Sensitivity analysis for gastric sleeve intervention (continued)

Scenario Costs
Lower values

No surgery £3264

Surgery £12,692
Utility weight of BMI 40-49.9 kg/m?
Upper values

No surgery £3264

Surgery £14,217
Lower values

No surgery £3264

Surgery £14,217
Utility weight of BMI > 50 kg/m?
Upper values

No surgery £3264

Surgery £14,217
Lower values

No surgery £3264

Surgery £14,217
BMI at baseline (49-77 kg/m?)

49 kg/m?
No surgery £2804
Surgery £14,217
77 kg/m?
No surgery £3264
Surgery £14,217

Reduction in BMI (9-48%) after surgery

9% reduction
No surgery £3264
Surgery £14,664
48% reduction

No surgery £3264
Surgery £13,582
Costs

Discount rate 0%
No surgery £18,609
Surgery £14,217
Discount rate 5%
No surgery £1706
Surgery £14,217

A Costs

£9428

£10,954

£10,954

£10,954

£10,954

£11,413

£10,954

£11,401

£10,318

—£4392

£12,511

QALY

6.18
11.82

6.18

13.12

6.18

10.53

6.83

11.82

5.53

11.82

12.64

11.82

6.18

11.82

6.18

537

6.18

18.32

6.18

11.82

6.18
11.82

A QALY

5.64

6.94

4.35

4.99

6.30

-0.81

5.64

-0.81

12.14

5.64

5.64

ICER

£1670

£1579

£2518

£2194

£1740

-£14,046

£1941

-£14,007

£850

-£778

£2216
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TABLE 38 Sensitivity analysis for gastric sleeve intervention (continued)

Scenario Costs A Costs QALY A QALY ICER
Outcomes

Discount rate 0%

No surgery £3264 14.61

Surgery £29,022 £25,758 28.29 13.68 £1883
Discount rate 5%

No surgery £3264 4.74

Surgery £12,588 £9325 9.08 434 £2150

Source: Panca et al.?"
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TABLE 39 Probabilistic cost-effectiveness analyses

Intervention

RYGB
Gender Mean cost
Male £14,706
Female £14,123

SG

Mean cost
Male £14,819
Female £14,229

95% Cl
£14,664 to £14,747

£14,083 to £14,163

95% Cl

£14,782 to £14,855

£14,193 to £14,265

19.10

18.62

13.49

13.01

95% Cl

18.96 to 19.24

18.48 to 18.76

95% Cl

13.29 t0 13.70

12.81to 13.21

No surgery
Mean cost
£3410
£2754
No surgery
Mean cost
£3926

£3268

Differences

Mean cost
£3397 to £3422 13.97 13.89 to 14.06 £11,296
£2744 to £2764 13.28 13.20 to 13.36 £11,369

Differences

95% ClI 95% ClI Mean cost
£3910 to £3942 7.70 7.66 t0 7.75 £10,893
£3255 to £3281 6.87 6.83 t0 6.91 £10,961

£11,255 to £11,337

£11,329 to £11,408

95% ClI
£10,859 to £10,928

£10,927 to £10,996

5.13

5.34

5.79

6.14

4.97 t0 5.29

5.18 to 5.50

95% Cl

5.58 to 6.00

594 t06.35

£2201

£2129

£1882

£1784

95% Cl

£10 to £4393

£1186 to £3071

95% Cl

£1637 to £2126

£1580 to £1989

Source: Panca et al.>'®
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Discussion

Our data show that bariatric surgery in severely obese adolescents is highly cost-effective over the long
term and also improves QoL. Surgery is significantly more costly than non-surgical treatment; however, the
benefits of improved QoL results in surgery being highly cost-effective.

Few studies of bariatric surgery in adolescents that include an economic evaluation have been published, and
all are from Australia or the USA. Ours is the first published from the perspective of a national health service.
Caution is needed when comparing results of cost-effectiveness studies owing to variations in type of surgery,
population of young people, perspective of the study, time horizon, QoL instrument and discount rate used.
A meta-analysis of bariatric surgery published in 2011338 identified one Australian study that undertook
economic modelling, which reported that bariatric surgery in the form of a laparoscopic adjustable gastric
band (LAGB) was cost-effective in an Australian adolescent population. Another more recent study of
American adolescents from a single centre?2* concluded that bariatric surgery (RYGB) may be cost-effective
when evaluated over a long period of time. These findings are comparable to those reported for adults.

A systematic review of bariatric surgery in adults concluded that bariatric surgery was cost-effective in
comparison with non-surgical interventions for those populations with a higher range of BMls.25¢

Strengths and weaknesses

We used an unselected cohort from the largest UK centre undertaking adolescent bariatric surgery, together
with modelled data from nationally representative surveys and authoritative data sources. Our estimates of
cost-effectiveness are likely to be conservative. We accounted for likely upwards BMI drift after surgery using
data taken from studies of obese adults after bariatric surgery, but did not include drift in the non-surgery
group, although this is likely. QoL estimates were taken from samples of morbidly obese adults. We included
costs of follow-up after surgery out to 5 years but did not include any costs for the non-surgery group past

1 year. Obesity is recognised as being a risk factor for comorbidities other than those included in the model
(i.e. DM, CHD, stroke and colon cancer) and thus our model probably underestimates the impact of obesity.
Together these suggest that our findings probably underestimate the cost-effectiveness of surgery.

We undertook a long-term evaluation of bariatric surgery and used sensitivity analyses. Findings were
further strengthened by sensitivity analyses showing that large changes in cost or utility estimates did not
change the main conclusions.

Our findings are subject to a number of limitations. Our model captures only direct costs. This is a
conservative assumption as many of the costs associated with obesity may fall on individuals as well

as society. Although we had a precise estimate of the costs of bariatric surgery at UCLH, the lack of
empirical QoL data from patients who underwent bariatric surgery could cause uncertainty in the model.
Future evaluation is needed to measure and incorporate changes in QoL from the adolescent population
undergoing bariatric surgery. Costs for procedures were provided by a single centre (UCLH), which has
high costs because it is a central London teaching hospital. The costs shown here therefore may be higher
than in other hospitals; however, this would lead to an underestimate of the cost-effectiveness of surgery.
Furthermore, our assumptions regarding postoperative resource use may be excessively high. Again, this
suggests that the model provides a conservative estimate of the cost-effectiveness of the bariatric surgery
and potentially overestimates the overall impact of obesity.

Conclusions
Bariatric surgery of severely obese adolescents is a cost-effective alternative to no surgery over a lifetime in
obese adolescents, taking the perspective of the UK NHS.
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STUDY E: EVALUATION OF ACCEPTABILITY AND EARLY OUTCOMES OF ADOLESCENT BARIATRIC SURGERY IN THE UK

Substudy 6.6: formation of a national network for adolescent
bariatric surgery

As part of study 6, the Institute of Child Health research team, led by Professor Russell Viner, hosted a series
of meetings aimed at setting up a national UK network of providers undertaking adolescent bariatric surgery.

Through clinical contacts, four NHS providers were identified that met NICE criteria and undertook any
bariatric surgery in adolescents:

1. University College London Hospitals NHS Foundation Trust, led by Professor Russell Viner and Dr Billy White,
with bariatric surgeon Mr Marco Adamo

2. Bristol Royal Hospital for Children, led by Professor Julian Shield

3. Sheffield Children’s Hospital, led initially by Dr Jerry Wales and later by Dr Nick Wright, with bariatric
surgeon Mr Roger Ackroyd

4. King's College Hospital, London, led by Dr Martha Adams, Dr Simon Chapman and paediatric surgeon
Mr Ashish Desai.

The first meeting took place in early 2010, with a subsequent meeting in 2011.

The group agreed at that point (i.e. 2011 meeting) that it would regard itself as a national working group/
network on adolescent bariatric surgery, given that it contained all the NHS services undertaking this work.
It agreed that the most logical workplan at that time was to (1) share protocols and patient pathways

and (2) inform development of the service specifications for adolescent bariatric surgery for NHS England.
NHS England had been formed in 2012/13 and Clinical Reference Groups (CRGs) were quickly set up, one
being on morbid obesity. The initial CRG was focused on only adults but an adolescent subgroup was set
up in 2013. A service specification was developed together with commissioners and the lead of the obesity
CRG, Dr Julian Barth.33?

Subsequent meetings focused on the development of a national database and data collection. Meetings
took place in May 2013 and December 2014, with colleagues from this bariatric group being part of wider
programme dissemination meetings during 2015. A final meeting was held in January 2016. All meetings
were held in London, with travel funding provided by the programme.

Agreement was reached in December 2015 to host data from the four centres on adolescent bariatric
surgery with the UK National Bariatric Registry.22' The full third National Bariatric Surgery Register report
will be released in 2020. This will involve an updated data set — adding patient identifiers (i.e. NHS
numbers), glycosylated haemoglobin (HbA;,) levels and EuroQol-5 Dimensions quality-of-life measurements —
which will help with making outcomes more patient centred (which also fits with the Healthcare Quality
Improvement Partnership mandate). Subsequent to this, data on adolescent bariatric surgery will be routinely
entered into the national registry.
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Chapter 7 Impact and dissemination

he dissemination work package had two main strands: (1) dissemination through policy and practitioner
fora and through academic publications and presentations, and (2) patient and public dissemination.

Policy and academic dissemination

The programme results were disseminated to key stakeholders, the academic community and the wider
public through a series of publications and conference presentations, as well as five events organised by
the research team, to which targeted audiences were invited.

The team presented the results and outcomes of the programme at several local, national and international
conferences, including the 19th European Congress on Obesity (Lyon, France, 2012), the Royal College of
Paediatrics and Child Health Annual Meeting (Glasgow, UK, 2012; Birmingham, UK, 2015), Association for
the Study of Obesity: Lightening the Load in Primary Care (London, UK, 2012), Society for Adolescent Health
and Medicine (Los Angeles, CA, USA, 2015), the International Congress on Obesity (Kuala Lumpur, Malaysia,
2014), and the 13th and 14th Meetings of the International Society for Behavioral Nutrition and Physical
Activity (San Diego, CA, USA, 2014, Edinburgh, UK, 2015). See Appendix 6 for a full list of presentations.

In addition, the results of the programme have been published (or accepted for publication) in national and
international peer-reviewed journals, accounting for a total of 25 articles (at time of writing). The results of
some of these articles were also picked up and advertised to the wider public via the mass media. For
example, the study by Black et al.3%% had articles about its results in several print and online press outlets,
such as the BBC News and ITV News websites, The Telegraph, The Guardian, The Times Health News,
Huffington Post, as well as an interview on BBC Radio 4's Today show. The article by Black et a/.34 was also
among the top 10 most read articles in the British Journal of General Practice for 2015.34

The complete list of publications from the PROMISE programme (by study) can be found in the
Acknowledgements.

The research team also organised five events to present the programme results to selected audiences.
The first four events were organised to disseminate the results of each study individually (see event list in
Appendix 7):

1. Sharing the Outcomes of Adolescent Bariatric Surgery in England (17 December 2014, UCL Institute of
Child Health) was a 1-day, invitation-only seminar in London, where the outcomes of the evaluation
of the adolescent bariatric surgery at University College Hospital (study E) were shared, and discussions
about next steps for adolescent bariatric surgery in England began. The four main NHS centres
performing adolescent bariatric surgeries in England were represented on the day — University College
Hospital, London; Sheffield Children’s Hospital; Bristol Royal Hospital for Children; and King’s College
Hospital NHS Foundation Trust. The chairperson (Dr Julian Barth) and the NHS commissioner for the
Severe and Complex Obesity Clinical Reference Group were also present on the day. A follow-up
meeting was held on 3 June 2015, with the same invited participants.

2. Evaluation of the National Child Measurement Programme Feedback: Implications for Policy and Action
(21 January 2015, London School of Hygiene & Tropical Medicine) was a half-day seminar, open to the
public, organised by the London School of Hygiene & Tropical Medicine. The event brought together
researchers and policy experts to report the main findings of study A and to discuss their implications
for the future development of the NCMP feedback, programme implementation and wider policy
relating to child obesity. The seminar was led by Professor Anthony Kessel, Director of International
Public Health at PHE, and speakers included Dr Sanjay Kinra; Co-Dr Harry Rutter, Founder Director of
the National Obesity Observatory; and Pamela Naylor, PHE Lead for Child Obesity.
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3. Outcomes of the HELP Trial and Next Steps for the Adolescent Lifestyle Interventions for Obesity
(6 February 2015, Friends House) was a 1-day, invitation-only seminar, organised to present the
outcomes of the trial and discuss the next possible steps for adolescent lifestyle interventions for obesity.
The main speakers were the two principal investigators — Professors Russell Viner and Deborah Christie.
The morning session presented details about the intervention (e.g. recruitment process, intervention
delivery and results), and ended with a question-and-answer session led by Dr Rebecca Holt with some
of the participating young people and parents. The afternoon session was chaired by Dr Ann Hoskins,
Director of Children, Young People and Families at PHE, and included individual group discussions on
three topics, (1) what are the implications for policies locally and nationally?, (2) what are the
implications for obesity interventions for children and adolescents? and (3) what should the future
direction be for obesity research?, before a joint discussion plenary session.

4. How can GPs Help Prevent and Manage Obesity in Children? (4 March 2015, Royal College of General
Practitioners) was an invitation-only, 2-hour event targeted mainly at GPs and health-care practitioners,
to raise awareness among GPs of the research examining what we can do to play a greater role in
the prevention and management of obesity in children. Data were presented on what parents were
saying about the feedback, and difficulties in raising concerns about children’s weight with parents and
demonstrated tools that are available to guide discussion and engage families. In an open forum, it was
then discussed how we can achieve this together. The line-up of speakers included Dr Sonia Saxena,
GP and Child Health Researcher at Imperial College London, who chaired the panel discussion;

James Cracknell, double Olympic gold medallist and Senior Fellow at the Health Policy Exchange;
and Dr Rachel Pryke, Royal College of General Practitioners Champion for Nutrition (GP magazine:
www.gponline.com/gps-urged-play-greater-role-preventing-child-obesity/obesity/article/1337358).342

The final event, Findings from the PROMISE Programme and Next Steps for Treatments of Obesity in
Children and Young People (17 June 2015, UCL Institute of Child Health) was a national-level, half-day
symposium examining the findings of the PROMISE programme and what they mean for UK actions on
child and adolescent obesity, particularly looking at implications for policy, local authorities and public
health, as well as clinical pathways in primary and secondary care. Researchers, policy-makers, practitioners
and young people were present and shared their views during the event. In addition to presentations from
the co-principal investigators (Professors Russell Viner and Dr Sanjay Kinra), there were oral presentations
from several academics, clinicians and key stakeholders, including Professor Anthony Kessel, Director of
International Public Health at PHE; Dr Dasha Nicholls, Consultant Child & Adolescent Psychiatrist at Great
Ormond Street Hospital for Children; Councillor Gillian Ford, London Borough of Havering and Lead
member for the Community Wellbeing Board at the Local Government Association; and Professor Edna
Roche, Head of Paediatrics at Trinity College Dublin. The Association for Young People’s Health (AYPH)
presented the outcomes of a consultation with young people and their parents through an online survey
and focus groups, and four young people were also present on the day to share their experiences (see
Patient and public dissemination for further details).

Members of the PROMISE research team were also invited to several meetings and round tables to
discuss the programme findings with policy-makers: Round Table on Obesity organised by the Chief
Medical Officer, Professor Dame Sally Davies (Professor Russell Viner, June 2015), NCMP Reference Group
meeting (October 14, Dr Sanjay Kinra and Ms Helen Croker; DHSC NCMP workshops (autumn 2012,

Dr Catherine Falconer); and DHSC, Obesity and Food Policy Branch (July 2012, Dr Catherine Falconer).
Professor Russell Viner was invited to become a NCMP board member from July 2015.

The AYPH3% was commissioned to undertake a novel piece of work that both disseminated findings to
young people and families and involved young people directly in the dissemination events above. Note that
this was separate from the PPI strand across the whole programme (provided by membership of the
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Programme Board by Tam Fry on behalf of the Child Growth Foundation) and individual PPl elements
within some of the substudies.

The participation dissemination work had three strands: (1) a workshop with young people who had taken
part in PROMISE, (2) a focus group for parents of young people who had been involved and (3) an online
survey about obesity that was aimed at a wider audience of young people.

There were two main outputs. First, findings were presented at the national dissemination event for
PROMISE at the Institute of Child Health in London, in June 2015. Three young people who had been
involved in PROMISE were supported to put questions to the researchers. AYPH ran a social media
campaign before, during and after the conference, widely disseminating the findings from the young
people’s participation work. Second, the AYPH is preparing a summary of findings from the PROMISE
programme for young people, using appropriate language and communication styles.

How young people and family voices were heard

Young people from the HELP study (study C) were recruited to take part in a workshop designed and
facilitated by the AYPH. A total of seven young people attended on the day (four males and three females,
aged 12-19 years). The workshop ran in central London for 2.5 hours with three members of the AYPH
team. Parents and young people jointly heard the findings of PROMISE. The groups were then split for the
feedback sessions, with parents in one room and young people in another. Young people’s comments and
feedback were anonymous. The analyses and report were undertaken by the AYPH, and findings were
reported by order of questions, using participants’ quotations to illustrate the main themes/opinions that
emerged.

What young people told us

The young people were asked a set of trigger questions, some individually, some in the whole group and
then some in two smaller groups, split by age. The young people and parents were clearly familiar with
the HELP project in which they had been involved, but none were aware that this was part of the bigger
PROMISE research programme of five separate studies.

1: Taking part in research

(a) How did young people rate the experience?

Young people were asked individually about their experience of taking part in HELP. Six out of seven of
the young people rated it at the top end of the ‘Happy’ scale and one rated it in the middle category.
Similarly, six out of seven said that they would recommend involvement in the project to a friend.

(b) How did young people hear about the study?

There was a group discussion about recruitment to the project. A variety of methods were reported.
Two young people had been sent a letter by their GP, one had seen a poster in a college toilet and three
had been prompted by their parents.

(c) Why did young people choose to get involved?

The group was asked why they chose to get involved. Broadly, the young people wanted to lose weight
and most had already tried other ways. They saw this as something different that was a good opportunity
and had come along at ‘the right time’ for them. Some also thought that losing weight would boost their
confidence.

(d) What could make the research better for future young people?

The need for a variety of activities for different age groups was a key concern. Older teenagers did not
want to do ‘the vegetable A-Z' and some wanted more action and exercise and less education. They
suggested incentives, such as a gym pass. They would have liked to meet up with other young people
for a shared experience and to create online groups on social media platforms such as Facebook
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(www.facebook.com; Facebook, Inc., Menlo Park, CA, USA). They all liked the idea of having a way to
monitor progress over time and suggested methods including apps.

2: What health issues do obese young people face?

The group was split into two age groups (11-14 years and 15-19 years) and each was asked what health
problems they thought an overweight or obese young person might face. They identified a range of
physical health problems from tired legs to heart disease and also suggested a range of mental health
issues from anxiety to suicidal thoughts. The younger age group focused more on physical ailments,
although they did also mention anxiety, being worried and fear of bullying. The older age group named
more mental health issues including depression, mood swings and suicidal thoughts. See Appendix 8 for
the full list and responses from the two age groups.

3: What were seen as the barriers to getting help?
The two groups, split by age, were asked to suggest what barriers they thought obese young people
might face.

Both age groups said that they were worried about parents finding out, with concerns ranging from 'not
wanting to worry them’ to ‘fear of what action they might take’. Similarly, both groups said that they
were worried about friends finding out, in case it led to loss of friendships or bullying/increased bullying.
Health professionals were also perceived as a barrier, with comments including ‘being judged’, ‘having your
problems dismissed’ or feeling that they were ‘wasting the GP’s time’. The older age group also cited denial
and thinking that ‘nothing would help’.

4: What are the solutions to getting help?

The groups were asked to come up with solutions for getting help. Their suggestions included practical
ideas, such as schools advertising weight loss activities or NHS 111 phone lines covering the issues.

They said that parents should be ‘more honest’ and less ‘protective’ and GPs should also tackle weight
problems. The 15- to 19-year-olds highlighted the need for confidential services and ‘feeling safe’ to open
up to someone. Knowing what weight loss services or counselling facilities were available and doing things
in pairs or groups were additional ideas. See Appendix 9 for a full list.

5: Parents’ feedback

The parents discussed their experiences of the research project and highlighted the factors that they felt
would help future work, but they all felt that ‘the time needed to be right’ for young people to engage
voluntarily. It was not something that could be imposed on them.

All of them said that there needed to be a focus on the emotional well-being of a young person, with
counselling and mental health support being an integral part of any weight loss programme. They felt that
a ‘whole-person approach’ was necessary and that practitioners had to understand young people’s lives
and have effective communication skills to work with that age group. Links needed to be made between
obesity, stress and bullying and those issues needed to be addressed. Services needed to support young
people’s aspiration.

Practical help was important. Parents said that they wanted accessible information, assessment tools to
help them make decisions and incentives such as vouchers or gym membership. Classes on nutrition and
weight would be useful, led by staff who could offer information and support. The need to have safe
places to play was also highlighted.

In terms of services, they favoured a non-medical approach, including venues and non-medical language,
and said that one-off medical advice was not helpful. Parents suggested prevention work through schools
and said that there needed to be support for families around the NCMP results. Finally, they agreed that
stigma around obesity prevented parents from seeking help for their children.
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Online survey

An online survey for young people was designed, based on the PROMISE findings, which ran for 6 weeks
from mid-May 2015. It was publicised to young people’s networks through social media and attracted 66
responses. The age breakdown was as follows: 6% were aged 10-14 years, 45% were aged 15-19 years,
35% were aged 20-24 years and 14% were aged > 25 years; 66% were female, 30% were male and
4% described themselves as ‘other’ or did not want to say.

Figure 32 shows how the respondents described their weight. The majority (56%) said that they were
‘normal’, with 27% ‘overweight’, 6% ‘very overweight’ and 5% ‘obese’. The ‘underweight’ category
accounted for 6% of respondents.

Figure 33 shows how they would identify a weight problem: 75% could work it out themselves,

8% would get weighed and measured and 6% said that they would identify it by being told by a health
professional. A total of 11% said that ‘tighter clothes’, ‘bullying’ and comments from others would
indicate weight gain.

The online survey asked what information was required by young people with weight issues. The

responses were fairly evenly split between medical advice, diet and exercise information, a choice of
weight loss methods, advice on local services and information on who they could talk to.
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FIGURE 32 Young people’s answers to ‘how would you describe your weight?’.
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FIGURE 33 Young people’s answers to ‘how would you know if you were getting overweight?’.

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

183



184

IMPACT AND DISSEMINATION

Respondents were asked to rank on a scale of 1-5 who should give young people information about their
weight. The results (Figure 34 — aggregated score after ranking preferences) show that family and carer
come first, followed by a doctor or nurse, and then school or college.

When asked what they thought about young people being very overweight or obese, 89% said that they
thought it was ‘a problem the UK needs to look at’. No-one said that it was ‘not a problem’, 8% said that
it was up to young people to decide about their own bodies and 3% opted for ‘other’, with comments
including that fitness was more important than weight and parents might encourage unhealthy lifestyles.
A total of 67% would be interested in taking part in research to lose weight if they were very overweight
or obese. Eight per cent said that they would not, 20% said ‘'maybe’ and 6% did not know.

The survey asked two open questions.

The first open question was ‘Have you a message for the Government about young people becoming very
overweight or obese?’. Answers included:

I myself have been obese since | was 11. | have tried many methods to lose weight; these are all very
expensive or aimed at older people.

Sports classes, etc. are usually full of much fitter people, so it is intimidating to go to these.

If my emotional problems and addictions had been sorted out when | was a lot younger, say 11 or 12,
I wouldn’t still be obese and putting a strain on the NHS.

A full list of responses for this question can be seen in Appendix 9.

The second open question was "Please tell us anything else you want to about young people and weight
management’. This also drew a range of interesting responses, including the following:

It's not as simple as eating right and exercise. Eating is a very emotional issue and should be treated
with respect and dignity.

There needs to be more education for young people around weight gain, weight loss and being
healthy. Lots of young people aren’t aware of facts surrounding how to safely lose weight and the
impact diets can have on their health.

Family or carer

Doctor or nurse

School or college

Local gym/sports...

Young people’s answers

Youth worker
or other...

FIGURE 34 Young people’s answers to ‘who should give young people information about their weight?’.
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There were also personal stories, such as:

I have found it very difficult to lose weight as my parents were overweight and were not totally aware
of how to reduce the risk of childhood obesity, which means that | have had the wrong building box
to begin with. | have been going to the gym reqularly and have been with a weight loss group for the
last 3 years but cannot keep my focus and seem to be putting weight on faster than | lose it.

All responses for this second question can be seen in Appendiix 9.

Social media messages [Twitter (www.twitter.com; Twitter, Inc., San Francisco, CA, USA)]
In addition to disseminating the results of the workshop at the national event, the AYPH also tweeted
daily messages from the PROMISE participation findings for 30 days in the run-up to the national event
disseminating the PROMISE programme results, on the day of the event and in the follow-up. The hashtag
#promiseresearch was used, as agreed with the PROMISE team. A sample of these tweets can be seen in
Appendix 10.

Summary of findings from young people’s and parents’ participation

The findings from the young people’s and parent’s participation work and the online survey showed that
weight loss programmes needed to acknowledge young people’s emotional and mental health needs.
There also needs to be support for parents and families in terms of information and advice.

It emerged that there needed to be recognition of the barriers to seeking help among obese and very
overweight young people. These included the fear of being judged, not wanting to worry parents or to
bother health professionals and not wanting to tell friends because they worried that they would lose
them or suffer bullying.

The implications for service delivery included the need for better publicity for weight loss programmes
(including social media), more options in non-medical settings and support around results from the NCMP.
There was a call for a choice of weight loss methods as well as age-appropriate activities for this age
group. Group or peer support was identified as being important for both young people and their parents.

The above findings are being prepared as a programme report for young people and families (being
prepared at time of writing).
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Chapter 8 Modelling the burden of child and
adolescent obesity on the health services in England

Parts of this chapter (specifically tables) were reproduced from Viner et al.3%
Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.

As part of examining the implications of PROMISE findings across the childhood obesity pathway, we
searched for data describing the burden of obesity for the health services. We identified no systematic
study of the burden of childhood obesity for the health services, so undertook the analyses described in
this chapter.

Background

Estimates of the burden of child and adolescent obesity on the health services have focused on future
burden due to obesity-related diseases.3'®¢ However, the contemporary burden in terms of the numbers of
obese CYP and proportions with current comorbidities who potentially require assessment and/or treatment
is unclear. This is essential for resource allocation and to plan services.

Community-based estimates of the prevalence of child and adolescent obesity in England are based largely
on the NCMP for children aged 4-5 and 10-11 years and estimates from the annual Health Surveys for
England for children aged 2—18 years. NCMP estimates use population thresholds for obesity (BMI > 95th
centile on the UK 1990 growth reference) rather than the threshold of the 98th centile for BMI used clinically
on growth charts and recommended for clinical use in guidance from NICE.34* The childhood obesity pathway
outlined by NICE extends from assessment in primary care, and lifestyle modification management in the
community and steps up to assessment in secondary or tertiary care for more specialised interventions
including anti-obesity drugs or bariatric surgery (see Figure 35).12

Surveillance estimates such as those from the NCMP are essential for planning preventative responses,
but do not allow mapping of burden to various levels of the health service, particularly as eligibility for
second-line treatments and specialist care for obese CYP rest on the presence of obesity comorbidities
and/or more extreme levels of obesity.

It is unclear how many obese CYP are currently seen in primary or secondary care in the UK.

Prevalence estimates do not reflect burden on primary care, as help-seeking among families with obese CYP
is low. Limited qualitative data from the UK suggest that parents of obese children often seek help late and
can be reluctant to seek help from GPs because of concerns about being blamed for their child’s obesity or
the consultation having a negative impact on their child’s mental well-being.34¢ Parents also differ from
health professionals in their perception of their child’s weight status.** The only available estimates come
from our large-scale evaluation of the NCMP, which found that attendance at a GP practice owing to
concerns about their child's weight was reported by 6% of parents of overweight children and 15% of
parents of obese children.34 A recent study using the large Clinical Practice Research Datalink suggested
that the prevalence of obesity among CYP measured in primary care from 1994 to 2013 was similar to the
NCMP and HSE estimates, s yet this study provided no information as to why children were measured, and
was therefore uninformative about the proportion of obese CYP consulting for obesity.

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
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MODELLING THE BURDEN OF CHILD AND ADOLESCENT OBESITY ON THE HEALTH SERVICES IN ENGLAND

Routine data on use of secondary care by obese CYP are limited to data on hospital admissions. A study
of inpatient activity in England related to obesity showed a fourfold increase in admissions from 2000 to
2009, with approximately 79 per million admissions with obesity as the primary cause and 335 per million
as a secondary cause among 15- to 19-year-olds in 2009.347 During the same period the number of bariatric
surgery operations for obesity in children aged < 19 years in NHS practice increased from 1 per year to 31.347
It is likely that numbers of CYP eligible for bariatric surgery are much higher than this, as has been shown for
adults in a recent modelling study using Health Survey for England data.?48 Yet, given that most obese CYP
are healthy and that obesity comorbidities are largely treatable in outpatients, inpatient data will quantify
only a small proportion of the burden of obesity for secondary and tertiary care services. However, diagnostic
coding of routine outpatient visits in England is currently insufficient to assess this burden.

Our aim was to assess the numbers of obese CYP eligible for assessment and management at each stage
of the childhood obesity pathway in England and the proportions with different comorbidities known to
be associated with obesity, using criteria from national guidance (Figure 35) and data from the nationally
representative Health Survey for England (HSE) for the years 2006 to 2013. A secondary aim was to
examine the sociodemographic profile of eligible CYP. Our hypothesis was that there is a major mismatch
between current use of health services and those potentially eligible for obesity treatment, and our target
population comprised only obese CYP.

Child or young person who is
overweight or obese

General principles of care

Consider intervention

Assess lifestyle, comorbidities
and willingness to change

Lifestyle change

Consider referral to a specialisf |

Tier 3 (specialist) assessment

|
& 1)

Drug treatment Surgery

FIGURE 35 The NICE pathway: managing children and young people who are overweight or obese.

NIHR Journals Library www. journalslibrary.nihr.ac.uk



DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

Methods

We created a model of the UK child population to identify the potential burden on different tiers of

NHS services if all children who were eligible were assessed and treated under current guidance for best
practice. We used the two main sources of guidance used by UK health services: (1) NICE guidance,

the main source of guidance on the assessment and management of obesity in children and adolescents in
the UK; and (2) an expert consensus document on the assessment of childhood obesity in secondary care,
produced in 2012 by the Obesity Services for Children and Adolescents (OSCA) group3# allied to the Royal
College of Paediatrics and Child Health.

Our main outcomes were estimates of proportions of the total CYP population eligible for obesity
assessment or treatment at each service tier and resultant numbers of eligible obese children when applied
to the population of England. To assess variation in burden, which may have implications for health
services planning, we also present prevalences by deprivation quintile, ethnicity and region.

Data on obesity and comorbidities were obtained from the HSE for each year from 2006 to 2013 (the latest
available at time of access), downloaded from the UK Data Service on 26 November 2015.35° The sequential
years 2006—-13 of the survey were analysed together, taking account of survey design effects including
weighting, stratification and clustering for each year, as undertaken previously.233 Each survey year provided
a sample of approximately 2500 CYP aged 2-18 years, with BMI available from measured height and
weight. Each year had a different focus (e.g. 2006 focused on cardiovascular disease) and data were
collected using a different mix of interviews, nurse assessments and venepuncture in each year; therefore,
data availability for comorbidities varied between years. Venesection and, therefore, data on dyslipidaemia
and high HbA levels are available only in 16- to 18-year-olds. Blood pressure was measured in 15- to
18-year-olds. Table 40 shows data availability for BMI, comorbidities and family history by year.

Anthropometry

Height and BMI data were obtained from data reported as ‘valid’ in each HSE survey after implausible
values were removed. Sample sizes are shown in Table 2. Overall, the proportion with valid BMI was 80%.
Age- and sex-standardised z-scores were obtained using the zanthro command in Stata, which uses Cole’s
LMS method®s to calculate z-scores using the UK 1990 growth reference. As age was given only to integer
year, z-scores were calculated based on mid-year of age.

Obesity was defined as clinical obesity (BMI > 98th centile),24> obesity according to the International Obesity
Taskforce threshold (IOTF) (equivalent to a BMI of 30 kg/m? at age 18 years) and two more extreme categories.
We followed Ells et al.% in defining extreme obesity (BMI > 99.86th centile, i.e. a BMI of > 3 SDs, equivalent to
an adult BMI of > 35 kg/m?, so-called class 2 obesity) and morbid obesity (BMI > 99.98th centile, i.e. a BMI

of > 3.5 SDs, equivalent to adult class 3 obesity, i.e. a BMI of > 40 kg/m?). Table 41 has a summary of these
categories. Note that each category includes more extreme categories of obesity [e.g. extreme (class 2) obesity
includes those with morbid (class 3) obesity].

Other measures
The majority of the following were assessed in most but not all years from 2006 to 2013.

Family history of cardiovascular disease or type 2 diabetes mellitus

This was obtained from self-report from adults (> 18 years) sharing the same household code as the
child. Any report of cardiovascular disease (self-report of ‘stroke’, ‘heart attack or angina’ or ‘other heart
problem’) or T2DM (self-report of DM either diagnosed over age 35 years or not treated with insulin)

in a household member was taken to be a proxy for family history, given that most children live with
family members.

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
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provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
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TABLE 40 Proportions of 12- to 18-year-olds with obesity (BMI > 98th centile) and either psychological distress or a family history of cardiovascular disease/DM

Presentation to general practice Referral to secondary care

Any
Psychological Family history of CVD Either distress or Musculoskeletal comorbidity/ Any comorbidity or
Characteristics distress or T2DM family history Hypertension problems family history  extreme obesity

Total number 7714 18,383 6505 7965 5917 11,205 11,205

% 95% CI % 5% % 95% Cl % 95%Cl % 95% Cl %  95% Cl % 95% CI

Age (years)

2-9 0.5 0.31t00.7 09 0.7to 1.1 1.1 06to22 3.1 25t039 46 3.8t056
10-14 3 20to44 1.2 09to 1.6 3.1 21t0o47 16 1.2t02.1 3 1.7t050 42 33to53 55 4.4106.8
15-18 2.5 1.8t034 13 1.0t01.7 24 1.7t033 1.2 09t01.7 1.3 08t019 38 30to48 52 421064
Total 2.6 20to3.4 09 08to 1.1 2.6 20to34 12 10to14 15 1.1t02.1 37 32to43 5.1 45t05.8

Deprivation quintile

5 (least deprived) 1.8 1.0to3.1 0.6 03t 09 1.3 07t024 0.7 05to1.1 1.6 09t029 25 18to36 32 23to45
4 2.3 1.3to43 0.7 041t01.0 2.1 1.2t03.8 09 06to1.4 0.7 04t014 27 19t038 36 261050
3 2.3 1.2t04.1 0.6 04t01.1 1.7 09t032 1 07to16 1.3 05t03.1 33 24tod46 48 3.71t06.3
2 3.5 20t059 1.2 09t0 1.8 3.7 22t06.1 15 1.1t022 1.8 1.0t03.2 49 37to64 66 521085
1 (most deprived) 34 20to55 1.5 1.0t0 2.1 41 24t069 16 1.2t022 2.2 1.2t04.1 53 40to69 75 59t09.4
Total 2.6 20to34 09 0.8to 1.1 2.6 20to34 1.2 10to1.4 15 1.1t02.1 37 32to43 5.1 451t05.8
Ethnicity
White 2.7 21t036 09 07t01.1 2.4 1.8t032 1.2 10to15 1.6 1.1t022 36 3.1t043 5 44105.8
South Asian 1 03to34 14 0.8to 2.5 33 16t06.7 1.1 06t0o19 1 03t029 4 27t06.0 54 3.6t08.0
Black 3.2 1.3t07.5 0.7 03t01.8 4.7 19t011.2 1.1 051023 0 35 19t065 57 341t095
Mixed ethnicity 5.1 1.6t014.8 1.1 04t03.0 43 1.0t017.0 0.7 0.3t0 1.7 3.3 09t0 109 45 23to85 57 3.1t0 10.1
Other 0 1.2 03to5.1 25 02t0248 13 03t06.2 2 0.1t027.7 42 1.1t014.2 4.2 1.1t0 14.2

Total 2.6 20to34 09 08to1.1 26 20t034 12 10to14 15 1.1t021 37 32to43 5.1 45t05.8
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Presentation to general practice

Psychological

Family history of

Either distress or

Referral to secondary care

Musculoskeletal

Any

comorbidity/

Any comorbidity or

Characteristics distress CVD or T2DM family history Hypertension problems family history  extreme obesity

Region
North East 2.1 08to54 038 04t01.7 1.8 05t06.1 13 08to22 15 05t0o45 36 23to55 64 4.21t09.6
North West 3.2 16t06.2 1 06to1.6 24 13t044 12 07t019 1.3 06t03.0 36 25to53 54 3.8t0 7.5
Yorkshire and Humber 0.9 03to26 1.2 08t020 14 06to3.1 2 13t03.1 25 09to6.7 5 33t074 7 481099
East Midlands 29 14t062 0.8 04t01.6 1.2 04t033 1.1 06t01.8 1.3 04t042 29 17t048 35 2.1t05.5
West Midlands 25 1.2t053 1.1 06t 1.9 4.2 22t078 1.1 06t019 1.7 09t033 39 26t058 54 371078
East of England 4.5 231085 1 06t01.8 44 23t082 1.1 06t02.0 1.7 0.7t036 42 28to64 56 3.71t08.3
London 2.8 1.4t055 1.1 06t019 33 1.5t07.2 0.7 04to1.3 1.1 04t03.0 3 20to45 44 3.11t06.1
South East 2.4 1.3t046 05 03t01.0 1.6 07t039 1.1 06to1.8 1.5 07t03.2 34 22to51 4 2910 5.6
South West 2.1 1.0t043 0.8 04to1.4 26 1.3t051 13 08tc20 1.4 1.0t02.0 38 25to56 53 38to7.4
Total 26 20to34 09 08to1.1 2.6 20t034 12 10t014 1.5 1.1t02.1 37 32to43 5.1 451058

Notes

Psychological distress data were restricted to age 13—18 years.

Sample sizes represent those with data on obesity plus the comorbidity in question.
Source: Viner et al.>* Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.
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MODELLING THE BURDEN OF CHILD AND ADOLESCENT OBESITY ON THE HEALTH SERVICES IN ENGLAND

TABLE 41 Definitions of obesity

Clinical obesity BMI > 98th centile N/A

IOTF obesity BMI over IOTF threshold. Equivalent to 99th centile Class 1 obesity, i.e. a BMI of > 30 kg/m?
Extreme obesity BMI > 99.86th centile, i.e. 3 SDs Class 2 obesity, i.e. a BMI of > 35 kg/m?
Morbid obesity BMI > 99.98th centile, i.e. 3.5 SDs Class 3 obesity, i.e. a BMI of > 40 kg/m?

N/A, not applicable.

Reproduced from Burden of child and adolescent obesity on health services in England. Viner RM, Kinra S, Nicholls D, Cole T,
Kessel A, Christie D, White B, Croker H, Wong ICK, Saxena S. 103, pp. 247-254, 2018, with permission from BMJ Publishing
Group Ltd.>* Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.

Obesity comorbidities

® Psychological distress: measured in those aged > 13 years by self-report using the General Health
Questionnaire (GHQ), a commonly used measure of current psychological distress. High scorers were
defined using the standard threshold of a score of > 4 indicating high risk for psychological caseness.3°

® Musculoskeletal or mobility problems: self-report of significant musculoskeletal or mobility problems.

® Hypertension: blood pressure was measured by nurses using a standardised protocol and an electronic
instrument (OMRON). Systolic blood pressure only was used in these analyses. Hypertension was
defined as a systolic blood pressure > 95th centile for age and sex using the US National Heart, Lung
and Blood Institute norms.3*!

® Dyslipidaemia: this was defined from available lipid data (total cholesterol and HDL cholesterol) on
those aged 16-18 years who underwent venesection. Dyslipidaemia was defined as either high total
cholesterol (> 95th centile) or low HDL cholesterol (< 5th centile) for age and sex from the American
Academy of Pediatrics Clinical Report on Lipid Screeening in Children.s

® Elevated HbA,.: data on elevated HbA,. levels, defined as > 6.0% and, therefore, consistent with
pre-DM or DM, were available only in 16- to 18-year-olds.3>2

® Self-report of cardiovascular disease: self-report of suffering from angina, heart attack, heart disease
or stroke.

Each of the above comorbidities had a different sample size depending on whether data were drawn from
interviews, psychological scales or measurements (e.g. blood pressure) or blood samples, and because
different outcomes were assessed in different years. Because of this, to calculate the proportion of CYP
with any comorbidity, we include only those with a maximum of missing data on one comorbidity.

Findings

Potential burden for the health services

Table 42 shows proportions of CYP with clinical obesity (BMI > 98th centile) and significant obesity (IOTF)
by age, deprivation and ethnicity for 2010-13. Overall 11% of CYP had clinical obesity and 7% had
significant obesity, both numbers increasing with age and showing dramatic social gradients.

Burden for primary care

The NICE guidance'? suggests that CYP who are overweight (i.e. with a BMI > 91st centile) or clinically
obese (i.e. with a BMI > 98th centile) can be assessed and have management planned in primary care
(NICE 2014, recommendation 1.2.13). Those with clinical obesity should have obesity comorbidities
assessed (NICE 2014, recommendation 1.3.8).

NIHR Journals Library www. journalslibrary.nihr.ac.uk
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TABLE 42 Obesity prevalence by age, gender, deprivation quintile, ethnicity and region

Characteristics

Age (years)

Clinical obesity: BMI > 98th centile

95% Cl

Female

95% CI

IOTF threshold of obesity (approximately 99th centile)

Female

2 (n=474) 5.9 29t011.6 3.6 1.7t07.5 4.8 2.8t0 8.1 3.8 161088 3.1 1.4106.9 3.5 19t06.4
3 (n=445) 5.5 2.8t0 10.6 8.7 3.7t019.4 7.2 3.8t012.9 5.1 24t0 105 438 29t07.8 5 3.1t07.8
4 (n=494) 6.2 3.4t011.0 4.8 25t08.8 5.5 3.6t08.2 4 1.81t08.5 3.8 1.8t07.9 3.9 23t06.5
5 (n=451) 7 3.3to 14.1 6.5 4.11t010.2 6.8 4.31t010.5 3.9 1.71t08.6 6.2 3.9t09.7 5 33t07.6
6 (n=449) 12.5 8.11t0 189 8.4 4.8 to 14.5 10.6 7.410 149 8 4.5t013.9 8.4 4.8 to 14.5 8.2 54t012.3
7 (n=474) 13 8.2t0 19.9 126 8310186 128 92to174 9 50to 15.7 122 8010182 106 7.3t015.0
8 (n=428) 10.7 69t016.2 6.6 3.6t011.5 8.8 6.0to 12.5 53 29t09.5 6 3.2t010.8 5.6 3.6t08.7
9 (n=429) 13.9  9.11t020.7 142 92to21.3 14.1 10.6t0 185 7.1 3.6t0 13.6 113 6.8t0 184 9.2 6.3t013.3
10 (n=445) 9.9 6.4to 15.1 133 82t021.0 116 82t016.2 52 2.8t09.5 6.7 3.3t012.9 59 3.6t09.6
11 (n=457) 16.8 12.1 10 23.0 7.4 45t011.9 11.9 8.81t0 15.8 7.8 46t013.0 44 2.4108.0 6 4.0t09.1
12 (n=428) 19.1 12910 27.4 16.9 11.2 10 24.7 18 13.4 t0 23.7 7.7 4.5to0 13.1 1.3 6.8 to 18.1 9.6 6.4 10 14.0
13 (n=452) 18.4 12.2 10 26.8 13.4 8.81t0 19.9 15.9 11410 21.6 8.9 4.91to0 15.6 8.1 48to13.4 8.5 5.6t012.7
14 (n=464) 11 6.9t017.1 12 6.8 t0 20.4 115 7910 16.3 7.4 40t013.2 8.1 3.9to0 16.3 7.7 4710124
15 (n=496) 1.7 76t017.5 11 7.0to 16.9 114 81t 157 6.7 35t012.7 55 291t0 10.2 6.2 3.8t0 10.0
16 (n=498) 13,5 8510206 10.1 6.0 to 16.7 12 8310 16.9 7.6 3.9to 14.3 5.8 27t012.0 6.8 40to 11.3
17 (n=449) 10.7 63t017.5 13.9 8.0to23.0 123 83t017.9 6.9 3.6t012.9 1.3 5.81020.8 9.1 5.6 to 14.6
18 (n = 440) 13 7.7 t021.2 12.6 8.0t0 19.3 12.9 891to 18.2 10.1 57t017.4 10 6.21t015.9 10.1 6.8 to 14.8
Total (n=7773) 11.8 10.5t0 13.3 10.6 9.21t012.0 1.2 10.2t0 12.3 6.9 59to 8.1 7.6 6.5108.8 7.2 6.4 to 8.1
continued
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TABLE 42 Obesity prevalence by age, gender, deprivation quintile, ethnicity and region (continued)

Characteristics
Deprivation quintile
5 (least deprived) (n=1708)
4 (n=1522)
3(n=1472)
2 (n=1483)
1 (most deprived) (n = 1588)
Total (n=7773)
Ethnicity
White (n =6299)
South Asian (n=713)
Black (n=324)
Mixed ethnicity (n = 354)
Other (n=78)
Total (n=7768)

Clinical obesity: BMI > 98th centile

Male
%

9.1
8.5
11.6
12.4
17.6
11.8

9.9

15.6
12.8
304
11.8

95% CI

6.6t012.4
6.2t0 11.7
8910 15.0
9.5t0 16.0
14.21t021.5
10.5t0 13.3

10.1to 13.2
6.31t0 15.2
10.3t023.0
7410214
12.9t0 56.3
10.5t0 13.3

Female

%

59

10.9
14

13.9
106

9.9

13

14.9
21.5
10.6

95% Cl

421083
57t011.3
8.31to 14.2
10.6 to 18.2
10.7t0 17.9
9210 12.0

85t011.5
7.4 10 16.7
7.61t021.3
8.0 to 26.2
12.1t0 35.3
9.2t0 121

7.6
8.3
1.2
13.2
15.8
11.2

10.8
10.6
14.2
13.9
26.2
11.2

95% CI

6.0t0 9.7
6.4t0 10.6
9.2t0 13.7
10.8to 15.9
13.2t0 187
10.2t0 12.3

9.7t0 11.9
7.5t0 14.7
10.0to 19.9
8.91t0 20.9
14.7t042.2
10.2t0 12.3

IOTF threshold of obesity (approximately 99th centile)

Male
%

5.6
4.8
6.6
6.6
10.9
6.9

7.2
3.7
7.2
6.9
15.8
6.9

95% ClI

3.6108.6
311076
461t09.3
4510 9.5
8.3t0 14.1
5910 8.1

6.0 t0 8.6
2.1t06.4
3.6t0 13.9
3410 13.6
5.2 t0 39.1
5910 8.1

Female

%

3.9
53
7.8

10
7.6

6.8
9.7
7.6
13.8
17.2
7.6

95% CI

2.5t06.0
3.4t08.1
5.7t0 10.6
8.1t0 15.0
7.51t013.0
6.510 8.8

5.7 t0 8.1
6.2 to 14.9
4410128
7.0to 25.5
10.4 to 27.2
6.5t08.8

Total

%

4.8
5.1
7.2
8.7
10.4
7.2

6.8
7.4
10.4
16.5
7.2

95% Cl

35t06.7
3.6t07.0
56t09.2
6.8t0 11.2
8.5t0 12.7
6.4 10 8.1

6.1108.0
4.5t 10.1
46t011.6
6.11t017.2
9.3 1t027.6
6.4 t0 8.1
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Clinical obesity: BMI > 98th centile

Male
Characteristics %
Region
North East (n = 602) 16.4
North West (n=1075) 143
Yorkshire and The Humber (n=751) 11.9
East Midlands (n=711) 13.6
West Midlands (n=815) 9.5
East of England (n = 850) 1.3
London (n=1032) 12.3
South East (n=1238) 7.7
South West (n =699) 13.6
Total (n=7773) 11.8

95% CI

11.11t023.5
10.3t0 19.5
8.21t0 16.9
9.51t0 19.1
6.41t0 13.9
7.810 16.1
9.0to 16.6
5.31to0 10.9
9.51t0 19.2
10.5t0 13.3

Female

%

12.4
10.9
1
7.6
9.8
13.4
10.2
9.8
1.1
10.6

95% ClI

6.7t021.8
7.8to0 15.1
7.2t016.4
45t0 125
6.7t0 13.9
9.1t0 19.2
7.0to 14.5
7.1t0 134
6.81t0 17.6
9.2t012.0

14.6
12.6
1.5
10.7
9.6

12.3
1.2
8.7

125
1.2

95% CI

10.3t0 20.2
9.8 to 16.1
8410 154
7.810 14.6
7.3t012.6
9.31t0 16.2
8.91t0 13.8
6.8to 11.1
9.4 10 16.4
10.2t0 12.3

IOTF threshold of obesity (approximately 99th centile)

Male
%

8.4
9.9
7.6
6.3
7.1
7.5
53
3.2
9.2
6.9

95% Cl

4.8to 14.3
6.4 10 14.9
46t0125
3.81t010.3
45t011.0
47t 11.6
3.3t0 85

1.8t05.5

591to 14.2
591t0 8.1

Female

%

7.6

95% CI

5.81t020.9
4.7 t0 10.9
6.410 14.8
3210 10.2
411t09.2

50to 134
4.2 10 8.6

58t011.9
45t0 145
6.51t0 8.8

Total

%

9.7
85
8.6
6.1
6.7
7.9
5.7
5.8
8.8
7.2

95% Cl

6.2t0 15.0
6.1t011.8
6.0t0 12.3
4.0t09.1
4910 9.1
56to11.0
42t07.7
42t079
6.0t0 12.6
6.4 10 8.1

Source: Viner RM, et al.>** Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.
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The OSCA guidance suggests that it is appropriate for GPs to assess CYP with moderate obesity (i.e. with a
BMI > 98th centile) where there are significant concerns, including psychological distress or long-term
conditions such as asthma.34

Evidence suggests that families and young people themselves are most likely to present to GPs when
they have concerns about their health relating to obesity, particularly when there is a family history of
obesity-related conditions (e.g. stroke, heart disease or T2DM), and when parents are concerned that
children are suffering significant distress related to obesity.34 There is some evidence that parental
concerns about medical causes or consequences of obesity arise when children have BMIs > 85th
centile, 33 suggesting that such concerns are frequent in those with clinical obesity.

Table 40 shows proportions with clinical obesity (BMI > 98th centile) plus either significant psychological
distress (GHQ score above threshold) or a family history of cardiovascular disease or T2DM. Proportions in
these categories are shown by age group, deprivation quintile, ethnicity and region. Some 2.6% of the
CYP population aged > 13 years have obesity and psychological distress, 0.9% have obesity and a positive
family history and overall 2.6% have obesity and either distress or a family history.

Community lifestyle modification programmes

The National Institute for Health and Care Excellence354 recommends that multicomponent lifestyle
modification programmes are the gold standard for management of obesity in CYP (recommendation 1.4.1),
but provides no more restrictive eligibility criteria other than obesity. These programmes are widely provided
in the community catering for 5- to 12-year-olds or 13- to 18-year-olds, with younger children thought to

be better suited to parenting programmes rather than weight management per se. Those eligible for such
programmes are those obese at either the clinical (98th centile) level (i.e. 10-12% of those over 5 years) or
7-9% using the IOTF threshold.

Referral to secondary care

The National Institute for Health and Care Excellence recommends that assessment of physical, psychological
and social comorbidities should be considered in obese children in primary care but provides no detail as to
which should be referred onwards to secondary care. OSCA guidance suggests that obese CYP suitable for
referral to secondary care are either (1) those with clinical obesity plus known comorbidities; (2) those with
clinical obesity and potential red flags for possible secondary causes of obesity); (3) those with clinical obesity
and a strong family history of cardiovascular disease or T2DM; or (4) those with extreme obesity, regardless
of other factors.

A wide range of comorbid conditions are related to obesity, from those easily assessed in primary care
(hypertension, orthopaedic or mobility problems, a history of significant bullying or psychological distress)

to those unlikely to be assessed by most GPs (dyslipidaemia, hyperinsulinaemia, high HbA,. levels, abnormal
liver function, which all require venesection and interpretation of results according to age- and sex-specific
centiles). The degree to which hypertension is assessed in primary care is unclear, given that children’s blood
pressure measurement requires smaller cuffs and interpretation against age and sex centiles.

The prevalence of clinical obesity together with various obesity comorbidities is shown in Table 40.

In addition to psychological distress as discussed above, the table also shows prevalence of obesity plus
hypertension, musculoskeletal problems and mobility problems. The group eligible for referral to secondary
care (i.e. those with obesity and any comorbidity likely to be detected in primary care or who have a family
history of obesity-related disorders) make up 3.7% of the CYP population, highest in the most deprived
quintile (5.3%).

Those with extreme or morbid obesity are eligible to be referred to secondary care paediatrics regardless
of comorbidities or family history. Table 43 shows proportions with extreme obesity and morbid obesity
(BMI > 99.98th centile) by age group, deprivation, ethnicity and region, again for 2006—13. Overall, 2.7%
had extreme obesity and 0.9% had morbid obesity. Again, prevalence was highest in the most deprived
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Characteristics

Age (years)

Class 2 obesity BMI > 99.86th centile

Male
%

95% CI

Female

%

95% Cl

95% CI

TABLE 43 Prevalence of extreme (class 2) and morbid (class 3) obesity by age, deprivation, ethnicity and region (HSE 2006-13)

Class 3 obesity BMI > 99.98th centile

Male
%

95% Ci

Female

%

95% Ci

95% CI

L6l

2920

agap0

2298

sips

zzs3

EEED

25

2682

z33 T

282<

§=596

=338

g?g °© 2-9 (n=8227) 3.4 28t04.2 2.5 20to03.2 3.0 2.5t0 3.5 1.6 1.1t02.2 0.9 0.5t0 1.3 1.2 09to 1.6

%%%g 10-14 (n =5659) 2.3 1.61t03.2 2.5 1.810 3.5 2.4 1.9t0 3.1 0.4 0.2t00.8 0.4 0.2t0 0.9 0.4 0.3t00.7

Tan =~

%t—;;g 3 15-18 (n=2724) 2.7 191t03.8 2.6 1.81t03.7 2.6 20to3.4 0.5 0.2t0 1.1 0.7 0.3t0 1.3 0.6 0.3t0 1.0

8T

g gt g Total (n=16,610) 2.9 25t03.4 2.5 2.1t03.0 2.7 2.4t0 3.1 0.9 0.7t01.2 0.7 0.5t0 0.9 0.8 0.6t0 1.0

gé%; IMD score quintile

c8m <

%’- ég % 5 (least deprived) (n =6990) 1.9 1.31t03.0 1.6 1.0t0 2.5 1.8 1.3t02.5 0.6 0.3to 1.3 0.4 0.2t0 1.0 0.5 0.3t0 1.0

g_fggf 4 (n=6346) 1.9 1.11t03.0 2.1 141034 2.0 141028 0.4 02t01.2 0.4 0.1t0 1.3 0.4 0.2t00.9

é;% §§ 3 (n=6383) 3.0 22t04.2 2.2 1.41t03.3 2.6 20to3.4 1.0 0.6t0 1.8 0.8 0.4t0 1.5 0.9 0.6to 1.4

£33 %

g333 2 (n=6300) 3.1 22t043 4 2.8t05.6 3.5 2.7t0 4.5 1.0 0.6t0 1.7 0.8 0.4t01.7 0.9 0.6to 1.4

N2 @

se8 - 1 (most deprived) (n = 6897) 4.4 3.3t05.8 2.7 2.0t0 3.7 3.6 29t04.4 1.5 09to2.4 0.9 0.5t0 1.7 1.2 0.8t0 1.8

3 éj’m“g

38 § g Total (n=32,916) 29 25t03.4 2.5 2.1t03.0 2.7 2.4t0 3.1 0.9 0.7t01.2 0.7 0.5t0 0.9 0.8 0.6t0 1.0

Ny g4

%f%‘}é Ethnicity

iﬁg ;S. White (n=27,345) 2.8 24t03.4 2.4 191t02.9 2.6 2.3t03.0 1 0.7t0 1.3 0.7 0.4t01.0 0.8 0.6t0 1.0
$3 &

ég S South Asian (n =2735) 2.6 1.6t04.3 2.9 1.61t05.1 2.8 1.9t04.0 0.5 0.2to 1.4 0.7 0.2 to 2.1 0.6 03to1.4

MR

ggﬁg Black (n=1171) 5.3 2.8t09.8 3.3 1.71t06.3 4.3 2.6t06.9 0.8 0.2t03.3 1.5 0.5t0 4.3 1.1 0.5t02.7

é’g EA% Mixed ethnicity (n=1372) 3 1.6t05.3 4 21t07.4 3.5 22t054 1.3 0.6 t0 3.0 0.4 0.1t0 1.8 0.9 0.4t01.8

ég =8 Other (n=277) 0.7 0.1t05.0 1.6 0.6t04.0 1.1 0.4t02.8 0 0 0

§, g%% Total (n=32,900) 2.9 25t034 2.5 2.1t03.0 2.7 2.4 10 3.1 0.9 0.7t01.2 0.7 0.5t0 0.9 0.8 0.6t 1.0

Z%%g_’ﬁ continued
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TABLE 43 Prevalence of extreme (class 2) and morbid (class 3) obesity by age, deprivation, ethnicity and region (HSE 2006-13) (continued)

Class 2 obesity BMI > 99.86th centile

Male
Characteristics %
Region
North East (n=1851) 4.0
North West (n=4742) 3.7
Yorkshire and The Humber (n = 3506) 2.9
East Midlands (n=3168) 2.7
West Midlands (n = 3435) 2.2
East of England (n=3557) 2.6
London (n =4080) 3.5
South East (n=4363) 1.8
South West (n=4214) 2.9
Total (n=32,916) 29

95% ClI

221073
261053
1.6t05.0
1.6t04.6
1.41t03.7
1.7t04.0
23t054
1.1t03.0
1.8t04.6
25t034

Female

%

3.1
2.2
2.2
2.3
2.3
3.3
2.6
24
2.7
25

95% ClI

1.7t05.7
1.41t03.6
1.2t03.9
1.3t03.8
1410 3.8
19t05.8
1.7t04.2
1.41t03.8
1.6t04.6
2.1t03.0

3.6
3.0
2.6
25
2.3
29
3.1
2.1
2.8
2.7

95% ClI

231056
2.2t04.0
1.7 t0 4.0
1.7t03.7
1.5t03.3
20to4.2
221042
1.5t0 3.0
2.0to0 4.0
2.4 10 3.1

Class 3 obesity BMI > 99.98th centile

Male

95% ClI

0.4t0 3.0
0.9to 2.5
0.1to 1.1
0.5t02.2
041t01.8
0.5t02.3
0.4 to0 2.1
03t0 1.8
0.41t02.2
0.7t0 1.2

Female

95% ClI

0.3t04.0
04t01.7
0.2to 1.4
0.1to 1.1
0.2t0 2.0
0.1to 1.1
0.41t0 2.0
0.3t0 2.0
0.3to 1.3
0.5t0 0.9

95% ClI

05t02.6
0.7t0 1.8
0.2t00.9
04t01.4
0.4t0 1.5
03to14
0.5t0 1.6
0.4t01.5
04t01.4
0.6t0 1.0

Source: Viner et al.>* Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.
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quintile (3.6% and 1.2%, respectively), in South Asian ethnicity (4.3% and 1.1%) and in London and
North East and North West regions.

Those with extreme obesity are likely to be a large subgroup of those with lesser degrees of obesity

(i.e. clinical obesity) and primary care detectable comorbidities/family history. Combining these two groups

li.e. those who are extremely obese (or greater) or are obese and have primary care-detectable comorbidities/
family history], we find that 5.3% of the CYP population are eligible for referral to secondary care (see Table 43).
In the most deprived quintile this group makes up 7.5% of the population.

Anti-obesity drug treatment

The NICE criteria3ss for starting orlistat, the only currently licensed anti-obesity drug, are that it is appropriate
for those aged > 12 years with significant physical or psychological comorbidities (recommendation 1.8.6),
with initiation to be undertaken by a paediatric team with specialist weight management experience.

Those eligible for orlistat are therefore those with clinical obesity together with comorbidities, both those
comorbidities likely to be detected in primary care, discussed above, and comorbidities likely to be identified
only in secondary care.

Comorbidities such as dyslipidaemia and abnormal glucose homeostasis (i.e. elevated HbA,. levels
suggesting pre-DM or DM) are available for only 16- to 18-year-olds in a subset of HSE years. Table 44
shows the prevalence of the latter (dyslipidaemia, elevated HbA,. levels and T2DM) together with obesity
in 16- to 18-year-olds by deprivation quintile (numbers were insufficient to show by ethnicity or region).
Of those who were obese, 29.7% (95% Cl 16.0% to 48.5%) had high cholesterol (> 95th centile), 23.2%
(95% Cl 6.6% 10 53.1%) had low HDL (< 5th centile) and 48.8% (95% Cl 31.7% to 66.1%) had either

TABLE 44 Prevalence of risk groups (obesity plus comorbidities) among young people aged 16-18 years (2006-13)

Deprivation quintile

5 (least deprived) 8.1 1.9 t0 29.1 0.5 0.0to41.4 8.5 2.5t024.9 9.1 3.8t020.2
4 4.4 2.01t095 0 4.6 2.1t09.8 3.8 1.7t0 8.5

3 5.9 2.2 10 14.7 0.3 0.2t004 7.3 2910171 7.4 3.71t0 144
2 3.7 1.4109.3 0 4 1.2t012.3 4.5 1.4t013.9

1 (most deprived) 12.5 4.4 10 30.7 0.3 0.0to 31.2 14.4 6.7 t0 284 15.4 8.6 t0 26.1
Ethnicity

White 7.2 45t011.4 7.6 5.2t0 10.9
South Asian 1.7 59t021.8 10.5 481t021.6
Black 15.1 0.6 to 83.6 14 1.1t0 69.9
Mixed ethnicity 3.9 22t06.8 9 0.5 to 64.0
Other 11.4 6.8t0 18.6 94 5910 14.6
Total 7 41t011.8 0.2 0.0to 3.4 7.9 51t011.9 8.2 58t011.4

a Hypertension, lipids, high HbA,. level or self-report of cardiovascular disease.

Notes

Secondary care detectable comorbidities not shown by ethnicity owing to small numbers.
Source: Viner et al.3* Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.
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or both of these (defined as dyslipidaemia). Elevated HbA, levels (> 6%) were found in 1.6% (95% CI 0.1%
t0 22.0%) of the obese group, although none of them reported having T2DM. Some 0.8% (95% Cl 0.4% to
1.6%) of those who were obese also gave a history of cardiovascular disease (stroke or heart disease).

Table 44 shows that 7.9% of the 16- to 18-year-olds had clinical obesity together with any cardiometabolic
comorbidity (hypertension, dyslipidaemia, elevated HbA,. levels or self-report of cardiovascular disease).
Prevalence was highest in the most deprived quintile, although the Cls overlapped. The prevalence of
obesity with any physical or psychological comorbidity (i.e. the group eligible for anti-obesity drug
treatment) was 8.2% overall, rising to 15.4% in the most deprived quintile.

Bariatric surgery

The NICE guidance'? notes that bariatric surgery is not generally recommended for CYP (recommendation
1.10.12) but it may be considered in exceptional circumstances in those who have reached physiological
maturity (recommendation 1.10.13). Table 45 shows estimates of the population of CYP eligible for each
stage of the obesity pathway. Criteria are otherwise as for adults [i.e. surgery is appropriate in those with
BMI > 40 kg/m?2 or BMI > 35 kg/m?2 with significant comorbidities that would be improved if they lost
weight (recommendation 1.10.1)].

Table 46 shows these criteria operationalised to identify young people aged 13-18 years who are eligible
for bariatric surgery [i.e. those with (1) BMI > 40 kg/m? if aged 18 years or BMI > 99.98th centile, i.e.
equivalent to BMI > 40 kg/m? at age 18 years (morbid obesity); (2) those with BMI 35-40 kg/m? if aged
18 years or BMI between 99.86th and 99.98th centile with any comorbidities; and (3) all those eligible for
bariatric surgery (both 1 and 2)]. Owing to dyslipidaemia and HbA,. data being available for only 16- to
18-year-olds, comorbidities here are limited to psychological or musculoskeletal problems or hypertension.

In total, 2.4% of young people aged 13-18 years are potentially eligible for bariatric surgery.

Repeating this analysis in 16- to 18-year-olds and including dyslipidaemia and high HbA levels among
comorbidities made minimal difference to this estimate: the eligible group was 2.4% (95% Cl 1.7% to 3.6%).

Summary findings

The 2014 population estimate for CYP aged 2—18 years totalled 10.9 million. Table 45 summarises estimates
of numbers of CYP in England eligible for assessment and treatment of obesity in primary, secondary and
tertiary care. Approximately 1.2 million CYP across England are eligible for assessment and treatment

in primary or community care, with approximately 0.5 million eligible for assessment in secondary care.
Large numbers are likely to be eligible for anti-obesity drug therapy (approximately 300,000), with around
90,000 CYP potentially eligible for bariatric surgery.

Discussion

This is the first paper to quantify the potential current burden of CYP obesity in terms of numbers of CYP
eligible for assessment and treatment at each stage of the NICE clinical pathway.

Of the nearly 11 million CYP aged 2—18 years in England, approximately 11.2% (i.e. 1.2 million) are clinically
obese (BMI > 98th centile) and, therefore, eligible for primary care assessment or community management.
We estimate that 2.6% of the population (i.e. 283,000) are likely to attend because of distress related to
obesity or a concerning family history. However, we have previously noted that only 15% of parents of
obese children reported having taken their child to the GP for their obesity,34° which would suggest a lighter
burden for primary care of 1.6% of the population (i.e. 174,000). This appears to confirm suggestions that
help-seeking is low among obese CYP and that many who would benefit from assessment and treatment
are not seeking it.

NIHR Journals Library www. journalslibrary.nihr.ac.uk
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TABLE 45 Estimate of population of children and young people eligible for each stage of the obesity pathway

Age group

2- to 18-year-olds 13- to 18-year-olds

Eligible for primary
care or community  Likely to present Eligible for referral

Eligible for anti-obesity

Eligible for bariatric

management to primary care to secondary care drug therapy surgery
Population Obesity + Population Obesity + any Morbid obesity or
2-18 years Obesity Obesity + distress comorbidities or 13-18 years  cardiometabolic or extreme obesity
Age group mid-2014 (BMI > 98th centile) or family history extreme obesity Age group mid-2014 other comorbidity plus comorbidities
2-9 years 5,356,436 514,473 139,267 246,396
10-14 2,973,055 390,389 92,165 163,518 13-15 years 1,828,135 149,907 45,703
years
15-18 2,571,077 310,963 61,706 133,696 16-18 years 1,943,898 159,400 44,710
years
Total 10,900,568 1,220,055 283,415 555,929 Total 3,772,033 309,307 90,529
Notes

Each category for 2- to 18-year-olds and 13- to 18-year-olds is a subgroup of the category to the left. i.e. for 13- to 18-year-olds, those eligible for bariatric surgery are a subset of those

eligible for anti-obesity drug therapy.
Source: Viner et al.3* Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.
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TABLE 46 Population of 13- to 18-year-olds eligible for bariatric surgery

Characteristics
Age (years)
13-15
16-18
Total
Deprivation quintile
5 (least deprived)
4
3
2
1 (most deprived)
Total
Ethnicity
White
South Asian
Black
Mixed ethnicity
Other
Region
North East
North West
Yorkshire and Humber
East Midlands
West Midlands
East of England
London
South East
South West
Total

Morbid obesity (BMI
> 40 kg/m? or BMI

> 99.98th centile)
(n=10,079)

% 95% CI

0.3 0.21t0 0.6
0.7 0.4t01.2
0.5 0.3t00.8
0.7 03to 1.6
0.4 01t01.4
0.6 0.3to 1.3
0.3 0.1t0 1.3
0.6 0.3to 1.3
0.5 0.3t00.8
0.6 0410 0.9
0.4 0.1t0 1.2
0.4 0.0to 2.6
0

0

1.9 0.7t04.8
0.3 0.1t0 1.1
0.2 0.0to 1.1
0.6 0.1to0 2.5
0.9 03to2.4
0.6 0.2t0 1.7
0.2 0.0t0 0.7
0.5 02t01.7
0.6 0.2t0 2.2
0.5 0.3t00.8

Extreme obesity (BMI
35-39.99 kg/m? or BMI
99.86-99.98th centile)
with comorbidities
(n=10,079)

% 95% CI

2.2 1.6 to 3.1
1.6 1.1t02.3
1.9 141025
1.3 0.7 to 2.1
1.5 0.81t02.6
1.2 06to2.4
2.9 1.8t04.8
25 1.6t04.0
1.9 14t02.4
1.8 14t024
1.9 0.7t04.8
1.6 0.6to 4.5
3.7 1.6t0 8.3
1.4 0.3t0 5.7
3 1.5t0 6.0
2.2 1.2t04.2
2.3 1.1t04.8
1.7 0.8 t0 4.0
0.9 04to01.9
2.6 1.3t0 5.1
1.7 0.81t0 3.6
1.4 0.8to2.7
1.5 0.6t0 3.6
1.9 14t02.4

Both extreme obesity
with comorbidities or
morbid obesity
(n=10,079)

% 95% CI

2.5 1.8t03.4
2.3 1.7 to 3.1
24 1910 3.0
1.9 1.2t0 3.0
1.9 1.1t03.2
1.8 1.1to 3.1
3.2 2.0to 5.1
3.1 2.1to4.7
24 1.91t0 3.0
2.4 1.91t0 3.0
2.2 1.0t0 5.0
2 0.8t0 4.9
3.7 1.6t0 8.3
1.4 0.3to 5.7
4.9 2.810 8.5
2.5 1.41t04.5
24 1.2t04.9
2.3 1.1t04.8
1.8 0.9to 3.6
3.2 1.8t05.7
1.9 0.91to 3.7
2 1.1t 3.4
2.2 1.1t04.4
24 1.9t0 3.0

Source: Viner et al.3* Licence to reproduce number (BMJ Publishing Group Ltd): 4675970161737.

Some 46% of the 1.2 million English CYP who are clinically obese (i.e. 556,000 young people) would
potentially warrant referral to secondary care for their obesity because of comorbidities or extreme obesity.
No data are available on the numbers who are seen in secondary care for obesity, however this will be
only a subset of the 174,000 who are likely to present to primary care. Of the 3.8 million young people

in England aged 13-18 years, some 8.2% or 309,000 have obesity and any comorbidity that would make
them eligible for anti-obesity drug use. Of this age group, 2.4% are potentially eligible for bariatric surgery,
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amounting to 90,000 young people in 2014. This is many orders of magnitude higher than the estimates of
those who undergo bariatric surgery,34” although there are no recent data on surgery in < 19-year-olds.

Deprived CYP appear to make up a greater proportion of those eligible for treatment at each step, although
this has not been formally tested. There are no consistent differences by age or ethnicity. Burden appears
highest in the North East and North West regions, although again this has not been formally tested.

We are not aware of previous studies estimating burden in this manner in the UK or elsewhere. In adults,
a similar study focusing only on eligibility for bariatric surgery found that many more adults (over 2 million)
were eligible for surgery than received it, and that those eligible were more likely to be of lower
socioeconomic status.348

Limitations

We used nationally representative data from eight consecutive Health Surveys for England to estimate
pathway burden based on authoritative guidance. Obesity measures were based on calculated BMI
standard deviation scores derived from measured height and weight, and estimates of comorbidity
predominantly drawn from validated measures (e.g. psychological distress) or age- and sex-standardised
objectively measured cardiovascular risk factors. Blood samples and blood pressure were assessed using
validated replicable methods suitable for large-scale surveys. Implausible values for BMI, blood pressure
and lipids were removed by the survey team. Burden estimates were calculated by reference to 2014
population estimates for England, the year following the last HSE survey.

Our data are subject to a number of limitations. Age was recorded only to the nearest year, making the
obesity definitions less precise. Mapping eligibility for each stage of the pathway required operationalisation of
guidance against CYP characteristics (e.g. degree of obesity, presence of comorbidities), which may be subject
to error or disagreement. We had data on psychological distress, a well-described comorbidity of obesity;
however, psychological distress in those obese in this sample was not necessarily due to obesity as we did not
have data on obesity-related distress. Characterisation of population eligibility with respect to comorbidities
was restricted by data not being available on certain comorbidities (e.g. sleep apnoea) and by restricted age
ranges for other comorbidities. Thus, it is likely that our estimates of burden are underestimates. Family history
and a number of comorbidities were derived from self-report data (e.g. musculoskeletal or mobility problems),
possibly introducing bias. For family history, we only had history from household members and thus our
variable probably underestimated the prevalence of a positive family history of cardiovascular disease or
T2DM. Sample sizes did not allow examination of sexes separately aside from the prevalence of obesity by
age. Our estimate of those eligible for bariatric surgery may be an underestimate owing to missing data on
some comorbidities. However, we had no data on those ineligible for surgery because of anaesthetic issues
and we note that young people with severe learning difficulties or severe mental health problems may be
unsuitable for surgery, thus suggesting that our findings overestimate those who are eligible. We had no data
on the proportion of those eligible for surgery who would wish to have it.

Some of our estimates assume a staged approach (i.e. treatment is matched to severity), rather than a
stepped care approach, in which only non-responders to the previous level of care progress to the next
level of intervention. Which approach is most effective at a population level is unclear as yet.

Implications

We found that 1.2 million CYP aged 2—18 years in England in 2014 were clinically obese and potentially
eligible for assessment and treatment in primary care, of whom 500,000 were probably eligible for
assessment in secondary care. These data will be important for commissioning services and ensuring
equitable access for obese young people to services.
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Chapter 9 Future research recommendations

Recommendations for future research directions are made in each chapter and substudy, and are
summarised here.

Study A: scoping the impact of the National Child Measurement
Programme on the childhood obesity pathway

It was found that NCMP feedback has a role in changing parental perceptions and health knowledge in
the general population, but improvements or other initiatives may be required to precipitate lifestyle
behaviour changes that will reduce childhood obesity prevalence.

First, in terms of methods, future research should seek to evaluate behaviour change and BMI change in the
NCMP more accurately, for example through assessment and measurement of children before and after
feedback. This would allow more accurate assessment of the ability of the NCMP to precipitate change.

Second, further work is needed to understand how best to address the marked and persistent discrepancy
found between NCMP-reported weight status and parental perceptions. This appeared to have a key
mediating role in whether or not parents made changes as a result of NCMP feedback. This work should
include a better understanding of the causes of inaccurate perception and development of potential
strategies to redress this. Consideration of inequalities will be essential in this, given the findings that
deprivation and ethnicity were strongly associated with accuracy of weight perception, and also with
likelihood to make changes after feedback.

Third, given the findings that parents report inconsistent and sometimes contradictory advice from health
professionals regarding NCMP feedback, work is needed to understand primary care health professionals’
awareness and understanding of NCMP feedback and to understand how they deal with NCMP feedback
in managing childhood obesity. Both quantitative and qualitative work are needed to identify barriers for
health professionals to helping parents respond to NCMP feedback and to help professionals initiate
difficult conversations about weight with children.

Finally, there is wide scope for investigation of potential improvements to delivery of NCMP feedback to
parents. This clearly depends on collaboration with local authorities and PHE. The findings suggest a
number of potential further avenues to explore in terms of modifying feedback to parents. Key among
these would be investigation of how feedback could be more motivational and whether or not methods
of feedback have utility in improving parental awareness of overweight and acceptance of NCMP findings,
for example use of more graded systems for representing weight status feedback.

Study B: developing a new electronic tool to improve childhood obesity
management in primary care

The key lines for further research in this study relate to further development and evaluation of the tool.
The first stages in the recognised pathway for development of a complex intervention were undertaken,
namely modelling, development and a feasibility pilot study. A larger pilot was aimed for; however, this did
not prove feasible.

The logical next steps are a randomised pilot study of CATCH and then, potentially, an efficacy trial.

The randomised pilot should be in a different and broader geographical area than the small number of
practices in London used in this study. To reduce time and redundancy, the pilot could be an internal pilot
with direct relation to the larger trial.

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

205



206

FUTURE RESEARCH RECOMMENDATIONS

However, further developmental work of the tool is needed as well. It is believed that further work should
be done to improve the accuracy of the risk assessment tool by updating risk assessment analyses using
additional cohorts, if data are available. Second, there should be consideration of inclusion of training for
professionals in the tool, given that practitioners feeling uncomfortable discussing weight-related health
problems with parents was found to be a concern.

Study C: the Healthy Eating and Lifestyle Programme randomised
clinical trial

It is unlikely that there is further work to be done on the model of the HELP intervention delivered in this
trial, given the negative findings. However, given that HELP was developed as a intervention delivered by
clinical psychologists, and that there were promising pilot data relating to its use in that setting, it would
be useful to further evaluate the delivery of HELP in a more clinical setting with more expert providers.
This evaluation should take the form of a randomised pilot, potentially followed by an efficacy trial.

Given the negative findings in this study, and similar negative findings by many other programmes, as noted
in Chapter 4, Discussion, further work is needed to understand how weight management programmes can
be delivered effectively to young people from diverse and often deprived backgrounds in which childhood
obesity is common. This should consider the barriers to and facilitators of effective lifestyle weight
management in deprived children and young people. Furthermore, given the finding of very high levels of
psychological distress and disorder in this trial population, work should be undertaken to examine how
standard lifestyle modification weight management can be tailored and delivered effectively to young
people with significant psychological distress or disorder.

Study D: evaluation of anti-obesity drug treatment in children
and adolescents

Study D findings highlighted a number of directions for future research. Although AOD treatment options
are currently limited for young people (and adults), future new drugs are likely to share many of the
characteristics and issues found with current drugs.

In terms of the findings that use of, persistence with and confidence in prescribing AODs were each poor
to very poor, future research needs to consider how to improve the prescribing of and experience of AODs
for young people. First, studies should consider combining AOD use with formal behavioural lifestyle
modification programmes. There is some suggestion from the adult literature that such combinations are
likely to be most effective, but such trials have not been carried out in adolescents. Second, for orlistat, the
findings suggest that some of the reasons for cessation related to poor preparation of patients (in terms of
awareness of effects and side effects) and training of prescribing teams (in preparing patients). Work
should examine how both of these barriers can be overcome, with support for patients being provided
within a behavioural framework, as outlined above. Furthermore, for orlistat, consideration should be given
to study of its utility as a diet training aid, that is in providing feedback on levels of fat in the diet, rather
than as a weight loss drug per se. Development and evaluation of training for health professionals should
be undertaken to improve utility of AODs, both for current and future generations of drugs.

In terms of the evidence base for AODs in adolescence, this is largely limited to short-term use; there is a
need for long-term data on AOD interventions in adolescence, in terms of both efficacy and adverse
events. AOD trial populations also need to be broadened to young people with specific comorbidities,
for example those with learning disabilities, those with psychological disorders and those with T2DM,

as these are currently excluded from AOD trials, yet are groups with a high obesity burden.
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Study E: evaluation of acceptability and early outcomes of adolescent
bariatric surgery in the UK

The range of studies on the very new area of adolescent bariatric surgery highlighted a range of future
avenues for research, perhaps not surprising given the newness of the field and the paucity of existing
research.

In terms of surgery itself, future work should move past individual hospital series and collect comparable
consistent data across all centres nationally. These data should include routine collection of psychological,
health economic and QoL data, to enable routine monitoring of outcomes over the shorter and longer term.
The need for longer-term data is particularly acute. Psychological and QoL data are necessary to understand
which young people benefit most from surgery and, thus, potentially allow clinicians to make more informed
decisions about which young people are most likely to benefit from surgery. Routine collection of data on
metabolic comorbidities and bone density are also necessary to inform studies of the long-term impacts of
surgery in young people.

Further work is needed to help clinicians move towards a shared decision-making model with young
people and families. This could take the form of an implementation science study building on the findings
of the present decision-making study. As part of this, it would be important to investigate and evaluate
mechanisms to reduce dropout from follow-up after surgery and in long-term follow-up, and whether or
not this dropout is related to involvement in decision-making pre surgery.

Other work should examine whether or not the evidence of cost-effectiveness identified here for
adolescent bariatric surgery within the NHS is also found in other health systems.
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Appendix 1 Wording from specimen National
Child Measurement Programme result letters to
parents and carers, by child’s weight category

(study A)

Underweight (BMI lower than
second centile of UK 1990
reference)

Healthy weight (BMI between
the second and 90th centiles)

Overweight (BMI between the
91st and 97th centiles)

Your child’s result is in the underweight range

We wanted to let you know your child’s result because it is an important way of
checking how your child is growing

Many underweight children are perfectly healthy, but sometimes it can mean they have
a health problem

Some parents find it helps to re-check their child's BMI after a few months, to see if
they have moved into the healthy range as they grow. You can do this using the
Healthy Weight tool at: www.nhs.uk/tools/pages/healthyweightcalculator.aspx

If you would like to speak to us about your child’s result, please phone the number at
the top of this letter

Your child’s result is in the healthy range

We wanted to let you know your child’s result because it is an important way of
checking how your child is growing

Children of a healthy weight are more likely to grow into healthy adults. To keep
growing healthily, it is important that your child eats well and is active

Some parents find it helpful to re-check their child's BMI after a few months, to see if
they remain in the healthy range as they grow. You can do this using the Healthy
Weight tool at: www.nhs.uk/tools/pages/healthyweightcalculator.aspx

Many parents have found the tips in the enclosed leaflet and at www.nhs.uk/
changedlife useful in helping them make changes to help their child grow healthily.
If you would like more advice about your child’s eating or activity, visit www.nhs.uk/
changedlife or phone the number at the top of this letter

You may be surprised that your child’s result is in the overweight range

It can sometimes be difficult to tell if your child is overweight as they may look similar
to other children of their age, but more children are overweight than ever before

Research shows that if your child is overweight now, they are more likely to grow up
to be overweight as an adult. This can lead to health problems. So this measurement is
an important way of checking how your child is growing

Many parents have found the tips in the enclosed leaflet and at www.nhs.uk/
changed4life useful in helping them make small lifestyle changes to keep their child in
the healthy weight range

Some parents also find it helpful to re-check their child’s BMI after a few months,
to see if they remain in the healthy range as they grow. You can do this using the
Healthy Weight tool at: www.nhs.uk/tools/pages/healthyweightcalculator.aspx

If you are concerned about the result and would like further information and to find
out about local activities, please phone us on the number at the top of this letter
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APPENDIX 1

Child’s weight category Summary paragraph from specimen NCMP letters

Very overweight (obese, BMI of Your child’s result is in the very overweight range. Doctors call this clinically obese.
more than the 98th centile) We wanted to let you know your child’s result because it is an important way of
checking how your child is growing

Children who are very overweight are more likely to have health problems at a
young age, such as high blood pressure, early signs of type two diabetes and low
self-confidence. Later in life, they are more likely to have illnesses like heart disease
and some types of cancer

Small lifestyle changes started now can help your child to grow healthily. Many parents
have found the tips in the enclosed leaflet and at www.nhs.uk/change4life useful in
helping them make changes to help their child grow healthily

Some parents also find it helpful to re-check their child’s BMI after a few months, to
see if they have moved towards the healthy range as they grow. You can do this using
the Healthy Weight tool at: www.nhs.uk/tools/pages/healthyweightcalculator.aspx

If you are concerned about the result and would like further information, please phone
us on the number at the top of this letter

Source: URL: www.gov.uk/government/uploads/system/uploads/.../dh_119637.pdf (accessed 9 October 2019).
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Appendix 2 Interview schedule for parents
(study A)

Background
1. Could you tell me a bit about your family?

O Who lives at home.
O Ages of children.

Feedback
2. Can you remember what your NCMP feedback said and how it made you feel?
O Do you agree/disagree with the feedback?

O If agree — why do you think (child) is overweight?
O If disagree — why do you think feedback states (child) as overweight?

O How do you judge whether (child) is healthy weight or not?

Actions/behaviour changes

w

What was your reaction to the feedback?

4. What did you do when you got the feedback?
Prompt: spoke with (child)? Their response
Prompt: changes to your family’s diet/lifestyle after receiving the feedback? (What changes? How these
were implemented: specific to child/as a family. Anything that made this difficult? Anything that helped
you to make these changes?)
* If no changes: have you wanted to make any? Was there anything that has prevented this or made
this difficult?

5. Anything that would help you to make changes to your child’s diet/to other parents?

Prompt: Anything about feedback that helped/could be improved? Format preference?

Service use
6. Have you ever contacted any services e.g. GP, school nurse about your child’s weight? If yes:

O When?
O What was the outcome?
If no: Have you wanted to? Is there anything that has prevented this/made this difficult?

7. Are you aware of all the different services available to you locally/nationally if you were worried about
your child’s weight/wanted to make lifestyle changes?
8. Is there anything that might help you/other parents to seek help from services?
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APPENDIX 2

Risk perception

9. How do you think being overweight might affect children now/in future?
Prompts: health, physically, emotionally
10. Are any of these concerns you have for your child?
Prompts: now/in the future

O If yes were these before or after feedback?
O If not why not?
Overall experience
11. Has getting this feedback influenced whether you would:
O Withdraw/allow sibling to take part in NCMP (if applicable)
O Advise friends/family members to let their child take part

Why?

12. Are there any changes you would like made to the NCMP?
Prompts: measurements, feedback — anything that would be useful for parents?
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Appendix 3 Interview topic guides (study B)

DI No. : Date D D . : D . D : Researcher Initials |:| :

Notes on interview setting:

2. Infroduction

lam ............... from LSHTM. We are interested in your views of the consultation you have
received at the beginning of the year and the usefulness of the advice you received
(positive/negative). The interview will take approximately 20 mins. With your permission this
interview will be audic-taped. Any personal information will be kept confidential and anything you
tell us will be used solely for the purposes of this research project. Alzo, you will not have to provide
answers to any questions that make you feel uncomfortable or that you do not wish to answer.

At this point, do you have any questions?

Can we begin the interview?
Consent refused (tick if applicable) 0

3. Warm up [ background and consultation set-up]

= May | start off by asking you:

Who was the consultation

completed for? O son O Daughter [Tick as appropnate]

Age — Child 1: e iafion]

Age — Child 2:

NOTE: Children under the age of 11 did not receive any risk
estimates and were not asked about bullying or teasing.

Letter from GP

O
How did you learn about the 0 Poster advertisement
consultation? | T During unrelated consultation with GP/nurse
O Parti cipant contacted GP because of concem
O

Other?

Why did you want to | prompts:

participate/have this . .
consultation? O Worry or concem over child's weight?

Who conducted the . .
consultation? | 0 GP [ Nurse [Tick as appropriate]

= MNow | am going to ask you some questions about your views of the consultation that you have
received.
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APPENDIX 3

4. Key questions

Topic

Main guestions

Prompts

Feedback on:
Consultation process

How did you find the computer-aided consultation
process (with the website the doctor'nurse used)?

If POSITIVE: What did you like
about it?

If NEGATIVE: What didn't you
like about?

What did you think of the questions you were
asked?

How did they make you feel? Did
you find the questions
acceptable? If NOT, why not?
Were there any questions in
particular you felt uncomfortable
with? (e.g. lifestyle habits, child's
health — height, weight, social
adjustment)

Was there anything else you expected to be
asked or would like to have been asked?

e.g. about your lifestyle, child's
habits, social and'or emotional
issUes

Is there anything else that could have been done
differently?

Feedback on:
Consultation outputs

What did you think about the results of your
consultation?

Were you surprised about the
resufts?

Did you leam anything new?

[Show respandent the paper with the BMI chart]:
What did you think of the visual outputs, such as
this one?

Were you surprised about the
resuft? Did you find them easy to
understand?

If the child is age 11 or older:

[Show respondent the paper with risk estimates]:
Do you remember receiving these estimates for
having cardiovascular risk factors (high, medium,
low) and estimates for having emational and
behavioural difficulties (high, medium, low)?

What did you think of these risk estimates?

Did these risk estimates cause
Yyou concem or make you more
likely to make changes to your
(child's/children’s) lifestyle?

[Show respondent a sample paper with the
lifestyle assessment results]: If you remember, at
the end of your consultation you received a
lifestyle advice printowt like this one.

Did you read through the plan?
If NO, why not?
If YES, what did you think of it?

Was the advice given
usefulfhelpful? If NOT, why not?
If POSITIVE, what did you find
particulary useful?

In your opinion, what could be
improved?

Did you make any changes to
your family's dietlifestyle after

. . receiving the advice? What
Rctionsmeniour change | 15455 Yot resctc o e sies? cranges?
you ) Hawve you introduced these
changes just for your child’ren or
as a family?
Were you provided with details of locally available
senvices, if you wanted to make changes to your
h A po
Service use (child's/family's) lifestyle?

Is there anything else that might help youlother
parents to make lifestyle changes?

Owerall experience &
recommendations

Crwerall, how satisfied were you with the
consultation?

Would you recommend it to others?

Is there anything else you would like to add? Any questions?

Thank participant

Whylwiy not?

5. Closing
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6. Interviewer notes
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APPENDIX 3

Topic guide: Health care professionals {GP/nurses)
1. Introduction

a. Introduce self

b. Re-iterate study aims
c. Interview practicalities
d. Questions

2. Background [e.g. general reflections on study participation?)
a. How do you feel about participating in the study? How did it go?
b. How easy did you find it to recruit overweight children into the study?
c. Why did/didn’t you find it hard to recruit overweight children?

3. Feedback on: Implementation
a. What did you think of using the CATCH tool as part of your consultation?
Prompts:
i. Positive/Negative aspects?
ii. How easy did you find it to use?
iii. How useful did you find it?
iv. Did you find that the time it takes to use the tool is an issue?

b. Didyou experience any other problems? Please explain.
C. Inyour opinion, how could these be resclved?

4. Feedback on: Tool features (general)
a. Hawve you experienced any issues with any of the tool’s functions?
Prompts:
i. Which stagefaspect of the computerised assessment did you find particularly
useful/problematic? Please explain.
ii. Inyourview, what improvements could be made to the tool?

5. Feedback on: Tool features [specific)

a. If youremember, the CATCH tool estimates the risk of having one or more cardiovascular risk factors,
and of having emotional and behavioural difficulties for children age 11 and over. What did you think of
this feature?

Prompts:
i. How easy did you find it to deliver?
ii. How easy did you find it interpret?

6. Perceptions of families’ reactions to the computer-aided consultation
a. How would you describe participants’ reactions to the computer-aided consultation?
Prompts:
i. Concern? Confusion? Defensive? Favourable? Please explain your impression.
ii. What did they seem to like/not like?

7. Overall experience
a. Overall, how satisfied were you with the CATCH tool?
b. Would you recommend it to others?

8. Nextsteps
a. Going forward, would you continue to use the tool?
b. Would you integrated into your software?

9, Closing

a. Is there anything else you would like to add? Any questions?
b. Thank participant.
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Appendix 4 Clinician interview guide for study D,
substudy 6.2

Adolescent bariatric surgery: clinician interview

Introductions
[Explain research and confidentiality again. If happy to proceed, acquire signatures of consent.]

Understanding the context

1. How long have you worked with this service and what is your role?
2. Could you outline the current bariatric surgery pathway for adolescents from referral onwards?

Relevant issues in adolescent bariatric surgery

1. What issues might you consider relevant when making a decision about bariatric surgery for
an adolescent?

2. In what situations might you think that a person should not have bariatric surgery, despite their obesity?
Prompt: remember to explore meanings of words (e.g. ‘readiness’ or ‘suitability’ for surgery). For
example, when you say X, what are you looking for? What are the indicators of X would you say?

3. What informs your thinking about which young people should or should not have surgery?

Prompt: are there specific guidelines that you adhere to (e.g. NICE guidelines) or is there specific
research to inform your thinking? Are these guidelines of use and if not, why not and in what ways?

Differences between clinicians

1. You mentioned that you look for . .. in considering whether a young person should have surgery.
Do you think these factors are commonly viewed as important across the service?

2. Are there factors you think others might consider that differ from your own?

3. Have there been times where you have felt uncertain about supporting a young person to have
surgery? Why?

4. Have your colleagues had the same uncertainty or have there been differences of opinion?

Differences between adolescents and adults
[Check whether clinician also works with adults having bariatric surgery.]

1. Are there any specific adaptations made for adolescents in comparison to adults having bariatric surgery?
Prompt: for example adaptations made to information given, the way in which information is given or
who is involved in the decision.

[If yes] — what are they and why do you think this is important?

The future of adolescent bariatric surgery

1. Have you noticed any changes in the service for adolescents?

2. What do you believe drove these changes?

3. What has been the result of these changes?

4. Are there any developments you'd like to see incorporated into the service for adolescents and why?
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APPENDIX 4

Closing the interview
1. We are coming to a close now; are there any questions you thought would be relevant to ask in this
interview that | have not yet asked?

2. Do you have any questions for me?

[Explain again what happens now i.e. anonymised interview will be transcribed and then interview
recording will be destroyed, etc.]

End.
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Appendix 5 Adolescent interview guide for

study E, substudy 6.3

Adolescent bariatric surgery: adolescent interview

Themes Intention Possible questions
1. Orientation e Setting context: explaining research and ® Give information about research/
rights/obligations/confidentiality get signatures
® Making sure young person ® Get to know you, where from? School/

feels comfortable

2. Process 4

3. Decision-making e Current decision about whether to °

have surgery

e Decision-making about type of surgery °

® What was key to making this decision/ °
what has helped them decide
either way? °

e |dentifying difficulties in making °
a decision

4. Expectations °
and risks

college? What like doing when not at school?

When did you first learn that surgery could be
an option for you?

What did you think about this?

Had you heard of weight loss surgery before?
Do you know anyone who has had weight
loss surgery?

Have you considered other alternatives to
weight loss surgery?

What is your current decision about whether
or not to have weight loss surgery?

What type of surgery would you like to have?
Were there other surgeries that you could
have had, that you have discounted?

If so, why did these not seem suitable to you?
Was it easy for you to arrive at this decision?
What factors influence your decision?

[Prompts:]

Health?
Friendships?
Family?
Risks?

O0O0O0O0

What difference do you hope weight loss
surgery will make for you, your life and
your future?

What do your family/friends feel about your
current decision?

Do they have any concerns?

In your view, what are the pros and cons of
having weight loss surgery?

5. Ending What have we not considered? Are there any questions you were expecting to
be asked that we haven't [asked]?

© Queen’s Printer and Controller of HMSO 2020. This work was produced by Viner et al. under the terms of a commissioning contract issued by the Secretary of State for Health
and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science

Park, Southampton SO16 7NS, UK.

249






DOI: 10.3310/pgfar08030 PROGRAMME GRANTS FOR APPLIED RESEARCH 2020 VOL. 8 NO. 3

Appendix 6 Presentations at meetings
and congresses

Study A

Falconer C. The Findings from the LSHTM Evaluation of NCMP Feedback. Oral presentation at a series of
Department of Health and Social Care NCMP workshops, Autumn 2012.

Falconer C. National Child Measurement Evaluation. Oral presentation. Obesity in Mothers and Children.
What are the Links and What Can we do About Them? London School of Hygiene & Tropical Medicine,
November 2012.

Falconer C. Can Parents Tell Whether their Child is a Healthy Weight or Have we Become Accustomed to
Child Obesity? Oral presentation. Department of Health and Social Care, Obesity and Food Policy Branch,
July 2012.

Falconer C, Skow A, Black JA, Croker H, Sovio U, Kessel A, et al. The Majority of Parents of Overweight
and very Overweight Children Underestimate their Child’s Weight Status and Weight-Related Health Risk.
Oral presentation. Department of Health and Social Care, Obesity and Food Policy Branch, July 2012.

Falconer C, Skow A, Park MH, Sovio U, Croker H, Kessel A, et al. Does BMI Feedback Change Parental
Perceptions about the Health Risk Associated with their Child’s BMI? Poster presentation. The 19th
European Congress on Obesity, Lyon, France, 9-12 May 2012.

Study B

Skow A, Black JA, Falconer C, Sovio U, White B, Kessel A, et al. Development of an Electronic Tool to
Estimate Health Risks and Provide Personalised Weight Management Advice for Overweight Children.
Poster presentation. The 19th European Congress on Obesity, Lyon, France, 9-12 May 2012.

Study C

Costa S, Hudson LD, Kessel A, Mathiot A, Wong IC, Nazareth |, et al. Objectively Measured Physical
Activity and Sedentary Behaviour in Obese Adolescents, and their Relationship with Fatness and Metabolic
Outcomes. Poster presentation. 2015 International Society for Behavioral Nutrition and Physical Activity
Annual Meeting, Edinburgh, UK, 3-6 June 2015.

Christie D. RCT of a Motivational Lifestyle Intervention (the Healthy Eating and Lifestyle Programme (HELP))
for Obese Young People. Oral presentation. The 2015 Royal College of Paediatrics and Child Health
Annual Conference, Birmingham, UK, 28-30 April 2015.

Christie D. Does a Motivational Lifestyle Intervention (the Healthy Eeating and Lifestyle Programme (HELP))
Work for Obese Young People? Oral presentation. The Society for Adolescent Health and Medicine 2015
Annual Meeting, Los Angeles, CA, USA, 18-21 March 2015.

Costa S, Hudson LD, Kessel AS, Mathiot A, Wong IC, Nazareth |, et al. Eating Behaviours and their
Relationship with Adiposity in a Sample of Obese Adolescents. Poster presentation. 2014 International
Society for Behavioral Nutrition and Physical Activity Annual Meeting, San Diego, CA, USA, 21-24 May 2014.
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Costa S, Hudson LD, Christie D, Kinra S, Mathiot A, Wong |, et al. Fitness May be More Important for
Cardiovascular Health than Adiposity in Adolescent Girls. Poster presentation. 2014 International Congress
on Obesity, Kuala Lumpur, Malaysia, 17-20 March 2014.

Hudson LD, Costa S, Viner RM, Kinra S, Wong |, Nazareth |, et al. Associations of Physiological and
Life-event Measures of Stress with Adiposity in Obese Adolescents. Poster presentation. 2014 International
Congress on Obesity, Kuala Lumpur, Malaysia, 17-20 March 2014.

Study D

White B, Jamieson E, Clifford S, Smith F, Wong |, Viner RM. Understanding Young People's Experiences
of Anti-obesity drugs. Poster presentation. 2014 International Congress on Obesity, Kuala Lumpur,
Malaysia, 17-20 March 2014.

Study E

White B, Finer N, Adamo M, Duke E, Kingett H, Christie D, et al. Outcomes of an Adolescent Bariatric

Service. Oral presentation. The Royal College of Paediatrics and Child Health Annual Conference, Glasgow,
UK, 22-24 May 2012.
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Appendix 7 Dissemination events organised

Full programme

Findings from the PROMISE Programme and Next Steps for Treatments of Obesity in Children and Young
People.

17 June 2015, 1.00-5.20 p.m.
Kennedy Lecture Theatre, UCL Institute of Child Health, London

A national symposium that examined the findings of the PROMISE programme, their implications for public
health and policy, clinical practice, and the research community, and, in particular, what they mean for

UK actions on child and adolescent obesity. Researchers, policy-makers, practitioners and young people
presented and shared their views during the event.

Study A
Evaluation of the National Child Measurement Programme Feedback: Implications for Policy and Action.

21 January 2015, 2.00-4.30 p.m.
Manson Lecture Theatre, London School of Hygiene & Tropical Medicine, London

This event brought together researchers and policy experts to report the main findings of study A,
and to discuss the implications of these findings for future development of NCMP feedback, programme
implementation and wider policy relating to child obesity.

Studies B and D
How Can GPs Help Prevent and Manage Obesity in Children?

4 March 2015, 6.00-8.00 p.m.
Royal College of General Practitioners, London

This event presented results of the evaluation of the NCMP, what parents were saying about the feedback,
and difficulties in raising concerns about children’s weight with parents; in addition, tools that are available
to guide discussion and engage families were demonstrated. The aim was to raise awareness among

GPs of study B's and E's research examining what can be done to play a greater role in the prevention and
management of childhood obesity, including a discussion on how this can be achieved together in an
open forum.

Study C
Outcomes of the HELP Trial and Next Steps for the Adolescent Lifestyle Interventions for Obesity.

6 February 2015, 10.00 a.m.-4.00 p.m.
Friends House, London

This event highlighted the study design, results and process evaluation. There were group discussions
looking at the implication of study results and next possible steps for adolescent lifestyle interventions for
obesity. The event was directed at academics, policy-makers, local government and NHS representatives.
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Study E
Sharing the Outcomes of Adolescent Bariatric Surgery in England.

17 December 2014, 10.00 a.m.—4.00 p.m.
Levinsky Room, UCL Institute of Child Health, London

This was an invitation-only seminar to share the outcomes of study E's evaluation of adolescent bariatric
surgery at University College Hospital, London, including testimonies of young people who have undergone
surgery and discussion about next steps for adolescent bariatric surgery in England. The event was targeted
at the four main NHS centres performing adolescent bariatric surgeries in England, with each of them being
represented on the day.
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Appendix 8 Young people’s responses in the
PROMISE focus group

Q1. What health issues might an overweight/obese young person have?
Responses from 11- to 14-year-olds

Depressed.

Unhappy.

Might commit suicide.

Might self-harm.

Back pain.

Tired legs.

High cholesterol levels.

Specific illnesses, for example cystic fibrosis/sickle cell.
Brain damaged.

Unconfident.

Tired.

Craving junk food.

Do not want to leave the house.

Heart disease.

DM.

Worried.

Anxious.

Upset.

Being bullied.

Not excited about break time because their friends might run around but they cannot . . .

Responses from 15- to 19-year-olds

Anxiety.

Shutting yourself away.

Back pain.

Bingeing/starving (disordered eating).
Cyber-bullying.

Depression.

Peer-pressure.

Breathing problems.

Mood swings.

Inactivity.

Suicidal thoughts.

Self-conscious.

Society (creates unreal expectations).
Substance misuse.

Heart pain.

Bloated.

Ankle problems.

Unprotected sex.

Temptation.
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APPENDIX 8

Q2. What are the barriers to getting help for overweight/obese
young people?

Responses from 11- to 14-year-olds

Parents: do not want to say anything to their parents/parents might be unkind.
Denial/might not think there is a problem.

Lack of opportunities.

Worried about bullying getting worse.

Hard to get out of school.

Fear of being judged.

Why they got a weight issue in the first place.

Might not want to tell anyone about their issue.

Other people . .. Makes them do something they do not want to do.
Friends gossip about the problem.

Do not want people to worry about you so you hide it.

Worried about wasting doctor’s time.

GPs only want to hear one problem at a time . ..

Responses from 15- to 19-year-olds

Unsure of what the help would be.
Fear of consequences.

No one believing you.

Fear of taking the wrong decision.
Getting judged by professionals.
Not wanting help.

Believing nothing will help.
Having your problems dismissed.
Losing friends.

The media.

Ashamed.

Parents finding out.

People thinking you are different.
Not understanding it is a problem.
Fear of how people will react.
Facing people.

Q3. What are the solutions to getting help?
Responses from 11- to 14-year-olds

Childline to expand to cover these issues.

111 telephone line to help.

Schools could advertise services.

Admitting the problem.

More research programmes.

Parents’ groups.

Friends — if they care for you they will help you.

Parents to be more honest with their kids and not ‘protect’ them.

The GP can send people who are overweight to the gym with a pass.
Sports clubs should reinvest profits into more services for young people.
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® The council can make people aware of what they are offering.
® GPs need to inform parents if their child has weight problems.
® GPs should not rely on hospitals all the time (and should do more at their practice).

Responses from 15- to 19-year-olds

Research and time to ask questions.

Feeling safe opening up to someone.

Finding someone who has gone through it before.

Being informed of all the options.

Finding a specialist.

Counselling/someone to talk to.

Range of different options for help.

Doing things in pairs/groups/not alone.

Finding friends who support you in what you do and do not do.
Stop buying magazines/be critical of media.

Opening up to friends.

Services being confidential.

GPs knowing more about services for young people.

Go to centres/be with people who are like you/do the same things.
Getting a good first response.

Going out with friends/family.
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Appendix 9 Responses to the online
survey questions

Responses to ‘have you a message for the government about young
people becoming very overweight or obese?’

The message that is being sent out by the government is a high carb, low fat, low protein diet which
has been scientifically proven to cause weight increase and health issues. The government blamed the
obesity epidemic on saturated and unsaturated fats but when studied along with a high protein diet
this is show an increase in fat loss on a calorie-controlled diet. The government send mixed messages
around this issue but if they were to send out the correct message the government would save
millions on the NHS and the health issue associated with obesity.

Can u help us with weight problems, it will save change our lives.

They need to make it easier to make healthy choices as all the fast food etc is just too cheap and
available and much easier to have than healthier options.

We don’t have enough education . .. Equally what about those of us that are post 16 that never
received that education?!

Try to add taxes on fast food so it is less affordable.
Whatever needs to be done has to be done no matter what method is chosen.

Please provide more opportunities for young people such as free gym and free classes such as
Aerobics/Boxing. Also | think young people become very overweight and obese because they finish
school so late and this is why they eat junk and fast foods.

Do not pressure people. We don’t need a rise in other eating disorders too!

More needs to be done to stop people becoming overweight in the first place — there is a trend of it
being acceptable to be overweight but there are obvious health concerns. | think that there is a link
between parents being unhealthy and giving these habits to their children.

I myself have been obese since | was 11, | have tried many methods to lose weight, these are all very
expensive or aimed at older people. Sports classes etc are usually full of much fitter people so it is
intimidating to go to these. If my emotional problems and addictions had been sorted out when | was
a lot younger say 11 or 12 | wouldn't still be obese and putting a strain on the NHS.

Educate people. Being fat is not healthy, and can severely impact people’s lives. Shortening their life
expectancy, reducing their ability to do simple tasks and increasing mental and physical health
problems. It's something that should be looked to reduce through means of education.

It’s clearly a very current and problematic situation that needs to be dealt with more seriously than it
currently is.

This issue needs to be looked into and preventative measures need to be taken. Promoting healthy
lifestyle especially.
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If young people are obese and unhappy, then they must have access to advice and support to help
motivate them to live a healthier lifestyle. We can’t tell people when and how to lose weight,
we can just make sure healthy living is promoted and encouraged where possible.

Obesity is a problem that is gripping my generation in a chokehold. To an extent, | can see this as the
result of powerful trans-national corporations and the hold they have over the British Government.
However, once the blame of the problem is solely laid onto another party it is easier for the overweight
individual not to see their personal influence in their lifestyle choices. I think that the Government should
certainly take a harder line against the TNCs [transnational corporations] that are causing the obesity
crisis but individuals also need to be responsible for making their own decisions. The cost on the NHS
resulting from obese people is huge, and it is tragic to think that such consequences could be avoided if
preventative measures were taken earlier.

People need to feel comfortable being at a healthy weight, when there is too much pressure for
young people to be thin people lose sight of what is healthy and unhealthy.

Tax unhealthy foods, make exercise mandatory twice a week through school and college.

Need to educate young people about the health factors of being overweight and underweight rather
than letting the media tell young people how they should look, need to stop fat/thin shaming as they
are both important.

| feel as though this issue is just getting bigger and bigger — if you’ll pardon the pun. It is one that we,
as a country, need to address. Young people need to be educated on what negative impacts their
lifestyle decisions that are causing them to be overweight or obese can have, not only to them now,
but also in the future, and then encouraged to change that lifestyle into a better one!

Help prevent by having restrictions on places like McDonalds, and make it easier and cheaper to
access fitness activities such as gyms.

How could you let this happen It is an abuse of trust.

There are some misconceptions about weight. But some people can change the position that they
put themselves in. Being strong and healthy should be enough motivation for people to stay at a
balanced weight.

That more campaigns are needed. The government need to be more proactive by increasing the
diversity of sport within school — as private [schools] benefit from more equipment and more
information on health and nutrition.

It's a product of young people repeatedly being told that it’s fine to be any shape or size you like. It's
completely OK to be curvy or carry a bit of excess weight, but if you’'re big enough to be considered
obese then it’s definitely a problem.

If people are unhealthy educate them, do not promote the idea of you are fine as you are in all cases,
some obese sleb’s [celebrities] are routinely proclaiming you are fine as you are, when they are actually
promoting an unhealthy lifestyle.

Council gyms at low prices!

Need encouragement about eating healthier and educated on what bad food could affect.
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Responses to ‘please tell us anything else you want to about young
people and weight management’

There should be better awareness of the obesity issue in the UK. It's costing the government millions
and it's the tax payer who has to pay the bill.”

There is so much pressure on girls and boys to look a certain way — it makes for lots of stress
and worry.

I am disabled which makes it difficult for me to lose weight one of my conditions PCOS piles on
weight but my Colitis makes me lose weight drastically so | yoyo all the time . .. Nutritional advice
would benefit me greatly as well as others in my situation who perhaps aren’t as physically mobile

as others our age . . . It's about finding the things we can do and supporting us in that not about
lecturing us on our weight and poor lifestyle choices which we can’t do anything about to a certain
extent ... i.e.: I’'m not allowed to do contact sports, cycle, yoga . . . the only ‘safe’ exercise is walking,
swimming and hydrotherapy/physiotherapy — but | have no support — no budget or signposting on
achievable goals | can reach.

I've described myself as overweight but | know I'm not. I'm average body weight if not skinny however
| feel massive and worry about my weight all the time. | used to be an obese child between the ages
of 9 and 19 however | lost 5 stone at 19. | never worried about weight then but the fear of getting fat
is worse. I'm psychologically worse now as a healthy looking young woman than | was before. | suffer
with binge eating disorder but everyone just laughs it off if I'm having a bad day as I'm slim. | find it
difficult to speak to people about it and even my boyfriend doesn’t know that | binge quite a lot.

I can't talk to anyone and | feel that as I'm in a professional job it will show weakness by admitting
that | suffer with this problem.

| hope you appreciate that underweight young people are just as big of a problem as overweight
young people.

Young people do have their own responsibly but only know how to make the best choices when
educated correctly.

We should be focusing on fitness and not weight.

| think at the moment we have quite an ‘all or nothing’ approach to health, there are the people
that are super fit. and then everyone else. | think small adjustments to diet or exercise should be
encouraged and rewarded more so than a focus on complete change of lifestyle as they are much
more achievable and sustainable so people would be more likely to try.

It’s not as simple as eating right and exercise. Eating is a very emotional issue and should be treated
with respect and dignity.

The parents are the biggest problem, they often influence their kids from a young age.

There needs to be more education for young people around weight gain, weight loss and being
healthy. Lots of young people aren’t aware of facts surrounding how to safely lose weight and the
impact diets can have on their health.

| feel as though those young people that are obese/overweight should not be shamed for their

body image, instead encouraged and helped to change it — assuming that is what they wish. If you
encourage people to lose weight by themselves and give them the motivation and education on how
to do so, it is far more likely to have a positive effect and have that individual keep the weight off!
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Younger people should not be given a choice to lose weight via ways other than healthy eating and
lots of exercise!

I have found it very difficult to lose weight as my parents were overweight and were not totally aware
of how to reduce the risk of childhood obesity, which means that | have had the wrong building box
to begin with. | have been going to the gym reqularly and have been with a weight loss group for the
last 3 years but cannot keep my focus and seem to be putting weight on faster than I lose it.

No idea!
Too many people are lazy.

Coming from someone who has lost circa 20 kg in the past year | have found that it is surprisingly easy
to lose weight (without any formal diet/calorie counting) once you start exercising properly. From my
own experiences, encouraging people to do more exercise is a lot more effective than constant
negative messages about eating!

It's not always healthy for people to have information forced down their throats. People aren’t always
underweight when they struggle with eating disorders and more care needs to be taken in helping
both ends of the spectrum. Information should be readily available for everyone with regards to diet
and exercise. Keeping our bodies healthy should be as much of a priority as education.

Institutions such as schools colleges military employers etc need to provide healthier food. Employers
such as the NHS should look at their work force and consider if they are setting a good example.
The number of obese nurses and teachers is concerning. Likewise the number of obese/smoker
nursing students is also something that needs to be addressed.
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Appendix 10 Social media messages by the
Association for Young People’s Health

The following are the Twitter messages by AYPH:

W @AYPHcharity #promiseresearch

Findings from #promiseresearch on obesity treatment for young people now being launched. Major
5 year study involving @UCL @UCL_ICH funded by @NIHR.

Findings from @uc/ Paediatric Research in Obesity Multi-Modal Intervention and Service Evaluation
Programme (PROMISE) will be tweeted under #promiseresearch.

#promiseresearch was major 5 year programme with 5 strands. www.ucl.ac.uk/promise We've been
working with young people involved to hear their views.

Young people involved in #promiseresearch into obesity treatment said they enjoyed taking part and
would recommend research opportunities to other young people.

GPs and parents encouraged young people to take part in #promiseresearch but it should’ve been
advertised in social media, said participants.

Young people took part in #promiseresearch as they ‘needed to lose weight’ and it came along at the
right time for them.

#promiseresearch was a ‘good opportunity’ to lose weight, but needed self-motivation, said young
people who took part. #obesity.

Age appropriate activities needed for children and teens, said young people involved in
#promiseresearch — 16 year olds don‘t want to do ‘Vegetable A-Z'.

Could obesity research involve more action and less education? Q from young people involved
in #promiseresearch.

1Teens involved in #promiseresearch called for group work opportunities and chance to meet others
going through same experience.

Young people in #promiseresearch said weight loss programmes should include counselling to address
social and emotional health issues.

Obesity treatment for young people should include ‘range of options’ to lose weight, said participants
on #promiseresearch programme @UCL @UCL_ICH @NIHR.

Incentives such as vouchers encouraged young people to take part in #promiseresearch but some
would've liked a gym pass too!
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‘Why did parents allow us to get overweight in the first place?’ ask young people involved
in #promiseresearch.

‘Parents need to be less protective and more honest with children who are overweight’ said young
people in #promiseresearch @UCL @UCL_ICH @NIHR.

#promiseresearch found parents were not good at identifying overweight and obesity in their children.

Taking part in #promiseresearch needed the whole family’s commitment as parents had to buy certain
food and some lost weight too, said teens.

‘I wanted to make my family proud’ said young person in #promiseresearch to lose weight. Each had
different motivations.

Young people who took part in #promiseresearch said teens with weight issues face range of physical
and mental health problems.

Suicidal thoughts were identified as one issue facing young obese people, along with bullying, fear,
depression and anxiety. #promiseresearch.

Overweight and obese young people didn’t want to tell parents as they ‘feared consequences’ and
‘didn’t want to worry them’ #promiseresearch #barrierstohelp.

’

Young people with weight issues didn’t know where to get help and didn’t want to ‘waste GPs’ time
#promiseresearch #barrierstohelp.

Young people with weight problems sometimes feel ‘nothing will help’ so don’t seek help.
#promiseresearch.

2Denial and not realising there’s a problem were seen as reasons for not getting weight loss help
#promiseresearch.

Stigma and fear of ‘being judged’ by health professionals stopped young people seeking help with
overweight and obesity #promiseresearch.

Losing friends and being bullied were reasons to not get help for obesity, said young people involved
in #promiseresearch @UCL @UCL_ICH @NIHR.

Gyms ‘full of fit people’ are intimidating to teens who are overweight, said young people
in #promiseresearch.

Helplines for overweight teens might help, said young people in #promiseresearch — eg Childline or
NHS 111.

Councils should make sports centres free/affordable to young people with weight issues, said focus
group in #promiseresearch.

Weight loss services need to be confidential and easily available, said young people
in #promiseresearch.
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