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1 Effectiveness, cost effectiveness and
acceptability of weight management
interventions

1.1 Review question

What intervention components and approaches are effective, cost effective and acceptable
for children and young people living with overweight or obesity?

1.1.1 Introduction

The National Child Measurement Programme (NCMP) report for England highlighted that
obesity prevalence increased from 9.9% in 2019/20 to 14.4% in 2020/21, in children in
Reception (aged 4-5 years). In children in Year 6 (10-11 years), obesity prevalence
increased from 21.0% in 2019/20 to 25.5% in 2020/21. A briefing for NICE guideline
developers and committee members on obesity, weight management and health inequalities
also highlighted that childhood obesity is a strong predictor of adult obesity and associated ill
health. Furthermore, the briefing highlighted that disparities in obesity in childhood is likely to
worsen health outcomes and health inequalities in children from more deprived areas.

The 2013 NICE guideline on weight management: lifestyle services for overweight or obese
children and young people (PH47) advised how to deliver effective weight management
programmes that support children and young people to change their lifestyles and manage
their weight. This guideline covered recommendations on the core components of lifestyle
weight management programmes, developing a tailored plan to meet individual needs,
encouraging adherence and providing ongoing support.

During the surveillance process, evidence was identified that could have an impact on
recommendations on the core components of lifestyle weight management programmes.
Based on this finding, a decision was made to systematically review evidence for the
effectiveness, cost effectiveness and acceptability of multicomponent interventions as part of
weight management programmes to help children and young people living with overweight
and obesity to develop into a healthier weight.
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1.1.2 Summary of the protocol

Table 1: PICO table effectiveness of components and approaches to weight
management for children and young people
Inclusion: Children or young people (2-18 years old) who are living with
overweight or obesity
Stratify by age:

e 2-5* years old (pre-school)

e 6-11* years old (primary school)

e 12-18* years old (secondary school)
Studies focusing on parents or carers as the agents of change will be included.

Exclusion:
o People whose body weight is at or below the healthy range
(underweight).

e Children under 2 years.
e Pregnant women
Behaviour changing interventions including:
e Diet modification
e Physical activity
e Behavioural therapy
Interventions may be delivered to the parent or carer
e Basic support:
o Usual care
o No treatment
e Concomitant intervention (any other behaviour-changing intervention that is
eligible to be analysed as an intervention in this review).
Outcomes must be collected at least 6 months after a person has completed
the programme and data from the longest timepoint recorded by studies will
also be reported.

Primary outcomes:
e Changes in measured body mass index, BMI z score and weight
o If a study reports more than one of these measures, data from only
1 measure will be reported to avoid double counting of outcomes.
Data on BMI z score will be extracted as the preferred measure,
following by BMI and then weight.
e Measures of central adiposity: Waist-to-height ratio, waist circumference.
o If a study reports both waist-to-height ratio and waist
circumference, only waist-to-height ratio data will be extracted to
prevent double counting of outcomes, as this is preferred measure

Secondary outcomes:

e Health-related quality of life (measured using a validated tool)

o Weight related morbidity, limited to: insulin sensitivity, blood pressure, liver
function.

o Adverse events, limited to: Eating disorders, serious adverse events

*inclusive of all ages within the category

6
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)



FINAL

Table 2: SPIDER table for acceptability of components and approaches to weight
management for children and young people
Inclusion: Children or young people (2-18 years old) who are living with
overweight or obesity
Stratify by age:

e 2-5* years old (pre-school)

e 6-11" years old (primary school)

e 12-18" years old (secondary school)
Studies focusing on parents or carers as the agents of change will be included.

Exclusion:
o People whose body weight is at or below the healthy range
(underweight).

e Children under 2 years.
e Pregnant women

Individual perspectives, values, beliefs, experiences or attitudes that are
considered to influence the acceptability of components and approaches to
weight management for children and young people

e Published qualitative evidence syntheses

Findings from published qualitative evidence syntheses relating to the
acceptability of components of weight management programmes will be used
directly.

Narrative synthesis and mapping

Qualitative synthesis

*inclusive of all ages within the category
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1.1.3 Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocols in Table 1, Table 2 and appendix A and the methods
document.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

Expansion on previous work
This review was conducted to update previous work by Cochrane authors:

o Diet, physical activity and behavioural interventions for the treatment of overweight or
obesity in preschool children up to the age of 6 years (Colquitt 2016)

¢ Diet, physical activity and behavioural interventions for the treatment of overweight or
obesity in children from the age of 6 to 11 years (Mead 2017)

o Diet, physical activity and behavioural interventions for the treatment of overweight or
obesity in children from the aged 12 to 17 years (Al-Khairy 2017)

e Parent-only interventions for childhood overweight or obesity in children aged 5 to 11
years (Loveman 2015)

These reviews were used to identify papers for inclusion and an updated search was used to
capture recent studies. As the review papers themselves were all assessed to be low risk of
bias and they used similar standard tools, for studies that were identified from these reviews,
risk of bias judgements were taken directly from the review papers to ensure that ratings
were consistent with the previous work.

Analysis plan

During the development of the review protocol, change in BMI z-score was identified as a
critical outcome. It was also agreed at this stage that meta-regression approach would be
utilised to analyse this outcome. Additionally, it was agreed that pairwise meta-analysis
would be utilised for all other critical and important outcomes.

The protocol specified that outcome data should be at least 6 months post intervention. The
follow up was further stratified into short follow up (between 6 months and 12 months post
intervention) and longer follow up (=212 months post intervention).

Population
During protocol development, it was identified that children and young people aged 2 to up to
18 years who are living with overweight or obesity can be stratified by weight according to
the following age categories:

e 2 up to and including 5 years old (pre-school age, considered as up to 6 years in the

analysis)
e 6 up to and including 11 years old (primary school age)
e 12 up to and including 18 years old (secondary school age)

Based on this discussion, it was agreed that separate analyses would be conducted based
on the different age stratifications. In accordance with the decisions made in the previous
Cochrane reviews, studies with an age range that fitted into more than one category were
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assigned based on the which category they overlapped with most and which category
contained the mean age of the sample.

Eligible populations could include children and young people living with overweight, children
and young people living with obesity, or ‘mixed populations’ which include children and
young people living with overweight or obesity.

Classification of weight management components

During the review protocol stage, it was highlighted that weight management interventions
typically include a combination of diet, physical activity and behavioural therapy components.
The committee noted that these components can be further divided into sub-components,
and these are used differently in practice. For example, the diet component can comprise of
diet advice (such as the Eat Well Plate), or it can be tailored to individual needs. Similarly,
physical activity component can be general physical activity advice or could be a formal
exercise intervention which is done in person as part of the weight management intervention.

The committee highlighted that as advice generally forms part of standard care, it should not
be seen as an active intervention. Based on these discussions, the intervention components
were refined, and the following definitions were used when identifying intervention
components within studies:

¢ Diet modification: A change to diet that is prescribed by the intervention or tailored
to the individual, beyond the healthy eating advice provided in basic support
conditions.

e Physical activity: Sessions that involve physical activity done in person, rather than
just physical activity advice provided in basic support conditions.

o Behaviour change techniques: Any behavioural intervention components. A
subcategorization based on the CALO-RE taxonomy was used to identify which
behaviour change techniques were used: Motivation, goals and planning, review and
rewards, self-monitoring, strategies, and facilitating change.

For further information on intervention components, see Appendix M.

Comparators

During protocol development, the committee identified no intervention, usual care and other
concomitant interventions as the main comparators. Upon further discussion, the committee
highlighted that no intervention would not, in practice, be different from usual care as the
basic level of diet and exercise advice would be given in both situations. Therefore, these
two comparators were combined into a single ‘basic support’ comparator.

Concomitant intervention comparators were other active intervention arms in a trial. These
were used when studies investigated complex multicomponent interventions, to match some
components while isolating the effect of adding or changing another component.

Protocol deviation

During the development of the review protocol, it was agreed that change in BMI, BMI z-
score and weight were critical outcomes of interest. However, if the study reported more than
one of these outcomes, data from 1 measure would be reported to avoid double counting of
outcomes. Data on BMI z-score would be extracted as the preferred measure, followed by
BMI and then weight.
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As BMI z-score was the outcome of interest for the meta-regression, the committee agreed
that further pair-wise analysis would not be conducted on change in BMI or change in weight.

A number of studies were identified that only reported change in BMI or change in weight.
With a change in the analysis plan, these studies were subsequently excluded. This has
been noted in the excluded studies table in appendix K.

Qualitative review

The qualitative review contained a narrative synthesis and mapping between published
evidence syntheses. No further interpretive synthesis was appropriate, as this would add to
many layers of interpretation over the primary evidence and thus remove it from its original
context and meaning. Mapping between overlapping themes allowed for the commonalities
to be highlighted without further commentary.

Acknowledgements

We would like to thank the Guidelines Technical Support Unit (TSU) based at the University
of Bristol for their support and advice during the development of this evidence review.

1.1.4 Effectiveness evidence

1.1.4.1 Included studies

RCT evidence was identified from the 4 Cochrane reviews outlined in table 4. There were
243 articles identified from these reviews, which were then screened at full text. These
studies were reviewed against the inclusion criteria as described in review protocol
(Appendix A). 41 articles were suitable for inclusion in the review.

A systematic search was carried out to update the evidence supplied by the review papers.
A total of 10,377 articles were identified in the search (see Appendix B for details of the
search strategy). Following title and abstract screening 293 articles were identified as being
potentially relevant. Full texts of these studies were reviewed against the inclusion criteria as
described in review protocol (Appendix A). Twelve articles were suitable for inclusion in the
review.

In total, 53 articles were included (41 identified from the Cochrane reviews and 12 identified
from the search), which contained 47 studies:

e Seven studies of 2-5 year olds. Five of these were identified from Colquitt’'s 2016
review and 1 was identified from Loveman’s 2015 review of parent only interventions.
One was added from the updated search.

e Twenty-eight studies on 6-11 year olds. Fourteen of these were identified from
Mead’s 2017 review and 5 were identified from Loveman’s 2015 review of parent only
interventions. Nine were added from the updated search.

o Twelve studies on 12-18 year olds. Ten of these were identified from Al-Khudairy’s
2017 review and 2 were added from the updated search.

1.1.5 Qualitative evidence

1.1.5.1 Included studies

A systematic search was carried out to identify systematic reviews of qualitative evidence
(see Appendix B for details of the search strategy). A total of 1129 papers were identified in
the search. Following title and abstract screening 20 studies were identified as being
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potentially relevant. These studies were reviewed at full text against the inclusion criteria as
described in the review protocol in Table 2 (see Appendix A for full protocol).

Five reviews appeared suitable for inclusion after full text screening. Two of these, Burchett
2018 and Sutcliffe 2017, were separate publications of the same review. Burchett 2018 was
included as it was the most recent publication and Sutcliffe 2017 was used for supplementary
detail. Kelleher 2017 was also subsequently excluded because the content was only partially
relevant to the question and because 6 out of the 8 primary studies they reviewed were
already covered by other included reviews, so it was concluded that the review would not
add useful content.

Of the 3 remaining reviews (McMaster 2020, Jones 2017 and Burchett 2018), there were
only 4 studies which featured in more than one review, as shown in table 3. This was
considered acceptable due to the majority of content being unique to each review and so all
3 reviews were included. There were 51 unique studies in total across the 3 reviews.

Table 3: Studies which feature in more than one review paper

X X

Owen 2009 X

Watson 2016 X X
Woolford 2012 X X

Stewart 2008 X X

1.1.5.2 Excluded studies

See Appendix K for a list of studies excluded at full text and reasons for exclusion.
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1.1.6 Summary of studies included in the effectiveness and qualitative evidence

Table 4: Systematic reviews of effectiveness evidence

Colquitt 2016 Quattrin 2012; 2014 Mixed BCT + diet + exercise Concomitant intervention
Bocca 2012; 2014 Mixed BCT + exercise Basic support
Stark 2011 Obese BCT + diet + exercise Basic support
Stark 2014 Obese BCT + diet + exercise Basic support
Kelishadi 2009 Obese Diet Basic support
e-tlyears
Mead 2017 Bryant 2011 Obese BCT + exercise Basic support
Davoli 2013 Overweight BCT Basic support
Epstein 2000 Overweight BCT + diet Basic support
Epstein 2005 Mixed BCT + diet Concomitant intervention
Gunnarsdottir 2011 Mixed BCT + diet Basic support
Kalavainen 2007 Obese BCT + exercise Basic support
Kirk 2012 Mixed BCT + diet + exercise Basic support
Lochrie 2013 Mixed BCT Basic support
McCallum 2007 Mixed BCT Basic support
Mirza 2013 Obese BCT + diet + exercise Basic support
Nowicka 2009 Obese Diet + exercise Basic support
Saelens 2013 Overweight BCT + diet Concomitant intervention
Wake 2009 Mixed BCT Basic support
Warschburger 2016 Obese BCT + diet + exercise Concomitant intervention

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
12
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Al-Khudairy 2017 Debar 2012
Ebbeling 2003
Ebbeling 2012
Grey 2004
Resnicow 2005
Schranz 2013
Toulabi 2012
Savoye 2011
Vos 2011a and Vos 2012

Hofsteenge 2014 and
Hofsteenge 2013

Ford 2010

Basic support
Concomitant intervention
Basic support
Basic support
Concomitant intervention
Basic support
Basic support
Basic support
Basic support
Basic support

Concomitant intervention

Small 2014
Boutelle 2011

Collins 2021 and Okely
2010

Estabrooks 2009
Golley 2007
Magarey 2012

Loveman 2015

Obese

Obese Diet + BCT
Mixed Diet

Mixed Diet + Exercise + BCT
Mixed Exercise + BCT
Mixed Exercise

Mixed Exercise

Mixed Exercise + BCT
Obese Diet + BCT
Mixed BCT

Obese Diet + BCT
Mixed (2-5) BCT

Mixed (6-11) BCT + diet

Obese (6-11) BCT + diet + exercise

Mixed (6-11) BCT
Mixed (6-11) BCT + exercise
Obese (6-11) BCT + exercise

Basic support
Concomitant intervention
Concomitant intervention

Basic support
Basic support
Concomitant intervention

" Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques

Table 5: Included studies of effectiveness in 2-5 year olds

Identified in systematic reviews
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obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January

2025)



FINAL

Quattrin Paediatric N = 96 families BCT + diet + exercise Family-based Concomitant  Change in Moderate
2012; 2014  practices Behaviour change behavioral weight intervention: BMI z-score
iet +
Age:2-5 - sl s slerng control program diet .
exercise
USA BMI: 285th e Review and rewards : Follow up
percentile for age B Parent + child _ (post
and gender itorl Group setting (same diet intervention):
el el Face-toface + remote  2Nd Physical 6 months; 12
e Teach strategies delivery activity months
Higodi interventions)
o Facilitating change Less than weekly
Diet modification frequency
Exercise program
Bocca Outpatient N = 75 children BCT + exercise Multidisciplinary Basic support Change in High
2012; 2014  clinic Behaviour change treatment program BMI z-score
Age: 3-5 e Motivation (advice and
Netherlands overweight or e« Goals and planning Parent + child paediatrician  Secondary:
obese - Group + individual appointments) Waist-
(International * ReV|eV\{ and rewards setting circumference;
Obesity Taskforce) * Ir:]nopr:i?;’:?nggand Face-to-face delivery Quality of life
. Weekly frequency
e Teach strategies Follow up
o Facilitating change (post
Exercise program intervention):
8 months; 32
months
Stark 2011 Clinic and N = 18 children BCT + diet + exercise LAUNCH (Learning Basic support Change in Low
home based Behaviour change about Activity and BMI z-score
Age:2-35 e Goals and planning Understanding Nutrition (Paediatrician
for Child Health) :
USA BMI: 2 95th e Review and rewards EeEd ﬁ.nd) I(:ollotw up
ercentile but < . counselling pos
P e Improving and Parent + child intervention):
monitoring 6 months

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)
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100% above the e Teach strategies Group + individual
mean BMI settings

Face-to-face delivery
Less than weekly

o Facilitating change
Diet modification
Exercise program

frequency
Stark 2014  Clinic and N = 33 children BCT + diet + exercise LAUNCH (Learning Basic support
Age:2-5 e Goals and planning %??gﬁ;aﬂi:ﬁh')\jmntlon (Paediatrician
USA BMI: = 95th (arms 18&2) advice and
percentile but < e Review and rewards _ counselling)
100% above the (arm 1) Parent + child
mean BMI «  Improving and Grtci_up + |nd|V|;juaI
monitoring (arm 1) setlings (a.rm )
e Teach strategies (arms i S (al"m 2)
182) Face-to-face delivery
e Facilitating change (arms L€ss than weekly
1&2) frequency
Diet modification (arms 1&2)
Exercise program (arms 1&2)
Kelishadi Obesity N = 120 children Diet Diet only intervention Basic support
2009 research clinic Diet modification (dairy rich arm)
Age: preschool (2- Diet modification (energy Parent + child (healthy
Iran 5) restricted arm) Group setting Iit;astylf
BMI: 295th Face-to-face deliver education
percentile y sessions)

Less than weekly
frequency

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
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6 months; 30
months
Small 2014  Primary care N = 60 parent- BCT A brief motivational Basic support Secondary: Moderate
child dyads Behaviour change interviewing (MI) Waist-to-
USA e Motivation Intervention (attention height ratio
Age: 4 -8 Coels el dlarmin matched MI)
(mean=5.58, * e g ! 3 Parent only Follow up
SD=1.43) * heviewandrewards Individual setting (post
Mean BMI = 21.24 Face-to-face and intervention):
peee Less than weekly
frequency
Identified in search
Stark 2019  Clinic and N = 167 children BCT + diet + exercise LAUNCH (Learning Basic support Change in Moderate
home based Behaviour change about Activity and BMI z-score
Age:2-5 e Motivation (arm 2) Under_standmg N (Paediatrician
USA for Child Health) (arm tandard Eoll
BMI: = 95th * Goals and planning 1) and motivational SLEleEl ollow up
percentile but < (arms 1&2) interviewing (arm 2) E20) (post ~
100% above the e  Review and rewards intervention):
(arms 1&2) months

e Improving and
monitoring (arm 1)

e Teach strategies (arm 1)
e Facilitating change (arm  settings (arm 1)

1) Individual setting (arm
Diet modification (arms 1&2) 2)

Exercise program (arm 1)

Parent + child (arm 1)
Parent only (arm 2)
Group + individual

Face-to-face delivery
(arm 1)

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
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Face-to-face + remote
delivery (arm 2)

Less than weekly
frequency

" Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques

Table 6: Included studies of effectiveness in 6-11 year olds

Identified in systematic reviews

Bryant 2011 Primary care N =70 BCT + exercise WATCH IT community  Basic support  Change in BMI z- Moderate
children Behaviour change obesity intervention score
UK e Motivation (Usual care
Age: 8 - 16  Goals and planning Parent + child wh!I? o)n Secondary .
Obese o Group + individual waitlist outcomes: waist
e Facilitating change settin% circumference
Exercise program Face-to-face delivery
Weekly frequency Follow up (post
intervention): 8
months
Davoli 2013 Family N =372 BCT Paediatrician-led Basic support  Change in BMI z- Moderate
paediatricians  families Behaviour change motivational score
e Motivation interviewing (Advice
Italy Age: 4 -7 Sosl ol s booklet and Follow up (post
- > * oa.s and planning Parent + child paediatrician intervention): 12
Ll = ety e Review and rewards
percentile Individual setting standard care) months
g‘gé 95th t-h Face-to-face delivery
grow
charts Less than weekly

frequency

Overweight and obesity management: preventing, assessing and managing overweight and
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interventions in children and young people living with overweight and obesity FINAL (January
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Epstein 2000  Obesity clinic
USA
Epstein 2005 Obesity clinic
USA
Gunnarsdottir  Hospital
2011 outpatient
clinic
Iceland

N =67
families

Mean age =
10.3
(SD=1.1)
BMI: >20%
overweight

N =42
families

Age: 8 - 11
BMI: = 85th
percentile

N=13
families

Age: 8- 12
BMI: SDS >
2.4

BCT + diet

Behaviour change
e Goals and planning
e Review and rewards

e Improving and
monitoring

e Teach strategies
(arm 2 only)

o Facilitating change
Diet modification
BCT + diet
Behaviour change
e Goals and planning
e Review and rewards

e Improving and
monitoring

e Teach strategies
(arm 2 only)

e Facilitating change
Diet modification
BCT + diet
Behaviour change
e Goals and planning
e Review and rewards

e Improving and
monitoring

e Facilitating change
Diet modification

Epstein’s family based
behavioural treatment

Parent + child

Group + individual
setting

Face-to-face delivery

Less than weekly
frequency

Epstein’s family based
behavioural treatment
with additional

behavioural strategies

Parent + child
Individual setting
Face-to-face delivery

Less than weekly
frequency

Epstein’s family based
behavioural treatment

Parent + child

Group + individual
setting

Face-to-face delivery
Weekly frequency
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Basic support

(Standard
treatment
program)

Concomitant
intervention:
BCT + diet

(Standard
program and
same diet
intervention.)

Basic support

(paediatric
endocrinologist
and nutritional
counselling)

18

Change in BMI z-
score

Follow up (post
intervention): 6
months; 18 months

Change in BMI z-
score

Follow up (post
intervention): 18
months

Change in BMI z-
score

Follow up (post
intervention): 8
months

Moderate

Moderate

Moderate
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Kalavainen
2007

Kirk 2012

Lochrie 2013

McCallum
2007

Hospital
outpatient
clinic

Finland

Hospital
outpatient
clinic

USA

Hospital
outpatient
clinic

USA

GP practices

N=70
children

Age: 7-9
Obese

N =85
children

Age: 7-12

BMI: z-score
1.60 to 2.65

N =130
children

Age: 8 - 11
Overweight
or obese

N =153
children

BCT + exercise
Behaviour change
e Goals and planning
e Teach strategies
Exercise program

BCT + diet + exercise
Behaviour change
e Goals and planning
e Review and rewards

e Improving and
monitoring

e Teach strategies
Diet modification
Exercise program
BCT
Behaviour change
e Goals and planning

e Improving and
monitoring

e Teach strategies
o Facilitating change

BCT
Behaviour change

Behavioural and
solution oriented
therapy group program

Parent + child

Group + individual
setting

Face-to-face delivery

Less than weekly
frequency

Carbohydrate
modification diets with
behavioural program

Child only

Group + individual
setting

Face-to-face delivery
Weekly frequency

Family-based
intervention

Child only
Group setting
Face-to-face delivery

Less than weekly
frequency

LEAP (Live, Eat and
Play) trial

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

Basic support

(Standard
program)

Basic support

(Portion
control advice)

Basic support

(Dietitian
education
session)

Basic support

19

Change in BMI z- Moderate

score

Follow up (post
intervention): 18
months; 30 months

Change in BMI z- Moderate

score

Follow up (post
intervention): 9
months

Change in BMI z- Moderate

score

Follow up (post
intervention): 6
months

Change in BMI z- Low

score
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Australia Age: 5-10 e Motivation Parent + child (Letters sentto  Secondary
BMI: e Goals and planning Individual setting parents) out_comes: quality
overweight e Facilitating change ~ Face-to-face delivery Riie
CIrllel}y Less than weekly
obese frequency Follow up (post

intervention): 6
months; 12 months

Mirza 2013 Community N=113 BCT + diet + exercise a low glycaemic load or Basic support  Change in BMI z- Moderate
clinic children Behaviour change a low-fat dietary score
e Goals and planning intervention (Advice:
USA Age: 7-15 o Pl e e instruction Secondary
BMI: =95th _ Parent + child manual) outcomes: insulin
e e Improving and o sensitivit
percentile monitoring Group + individual y
) setting
* Tea.c.h s.trategles Face-to-face delivery Follow up (post
e Facilitating change Weekly frequency intervention): 9
Diet modification months; 21 months
Exercise program
Nowicka 2009 Sportscamp N =76 Diet + exercise Summer camp and Basic support  Change in BMI z- Moderate
children Diet modification sports club exercise score
. intervention
Sweden Exercise program (Usual care
Age: 8- 12 while on
Group setting intervention): 6
Face-to-face delivery months
Intensive intervention
frequency
Saelens 2013 Hospital N=72 BCT + diet ‘Prescribed approach’ Concomitant Change in BMI z- Moderate
outpatient families Behaviour change Epstein’s family based  intervention: score
clinic o behavioural treatment BCT + diet
e Motivation (arm 2
Age: 7 - 11 only)

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
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BMI: = 85th Goals and planning Parent + child ('Self-directed  Follow up (post
percentile e Review and rewards Group + individual approach’ intervention): 6
but not (arm 1 only) setting Epstein’s months; 24 months
S5 i Face-to-face deliver etmllly S
above the * Improving and y behavioural
median BMI monitoring Weekly frequency treatment and
e Teach strategies same diet
e Facilitating change intervention)
Diet modification
Wake 2009 GP practices N =258 BCT LEAP2 (Live, Eat and Basic support  Secondary Low
children Behaviour change Play) trial outcomes: quality
Australia e Motivation (Letters to of life
Age: 5-10 « Goals and planning Parent only parents)
Overweight Facilitating change Individual setting Follow up (post
or obese Face-to-face delivery intervention): 9
months
Less than weekly
frequency
Warschburger Inpatient N =523 BCT + diet + exercise Parental CBT training Concomitant Change in BMI z- Moderate
2016 rehabilitation  families Behaviour change group plus child in- intervention: score
centre . patient intervention BCT + diet
e Goals and planning
Age: 7-12 BT d d Secondary
Germany Obese * eview and rewards Parent + child (arm 1) (Parental CBT  outcomes: quality

e Improving and
monitoring (arm 1
only)

e Teach strategies
o Facilitating change
(arm 1 only)
Diet modification

Exercise program (arm 1
only)

Child only (arm 2)
Group setting
Face-to-face delivery

Intensive intervention
frequency

training group
and same diet
intervention)

of life

Follow up (post
intervention): 12
months

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
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Boutelle 2011 University N =52 BCT + diet Epstein’s family based = Concomitant Change in BMI z- Moderate
research families Behaviour change behavioural treatment  intervention: score
: BCT + diet
e Goals and planning
USA Age: 8-12 e Review and rewards Parent only (arm 1) Follow up (post
. 3 intervention): 6
BMI: = 85th «  Improving and Parent + child (arm 2) nierver )
percentile monitoring Group setting
° Teach Strategies Face-to-face deIiVery
e Facilitating change ~ Weekly frequency
(arm 1 only)
Diet modification
Collins 2021 University N=115 BCT + diet + exercise HICKUPS ftrial: dietary ~ Concomitant Change in BMI z- High
and Okely research parents Behaviour change (arms intervention based on intervention: score
2010 1,283) the Health Belief Model BCT + diet;
Australia Age:55-9 e Goals and planning Efe-l;c?se Secondary
Obese e Review and rewards Farentonly (arm 1) outcomes: waist
3 circumference;
* Improving and Child only (arm 2) waist to height
itori Parent + child (arm 3) e
monitoring _ ratio; blood
e Teach strategies Group setting pressure; insulin
Diet modification (arms 1&3) Face-to-face + remote sensitivity
. delivery
Exercise program (arms
2&3) Less than weekly
frequency Follow up (post
intervention): 6
months; 18 months
Estabrooks Home based N =135 BCT Family Connections: Basic support  Change in BMI z- High
2009 parent-child  Behaviour change automated telephone score
USA dyads e Goals and planning counselling (Advice:
. healthy Secondary
Review and rewards
Age: 8-12 * (arm ;Vonly) W Parent only lifestyle outcomes: eating
Group setting (arm 1) Workbooks) disorder

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
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Golley 2007

Magarey
2012

Hospital

Australia

Hospital

Australia

BMI: = 85th
percentile

N =89
parents

Age: 6-9
BMI: mean =
24.3
(SD=2.6)

N =169
parents

Age: 5-9
Moderately
obese

Improving and
monitoring

e Teach strategies
o Facilitating change

BCT + exercise
Behaviour change

e Improving and
monitoring (arm 2
only)

e Teach strategies
e Facilitating change

Exercise program (arm 2
only)

BCT + exercise
Behaviour change

e Improving and
monitoring

e Teach strategies
(arm 1 only)

o Facilitating change
Exercise program

Group + individual
setting (arm 2)

Face-to-face delivery
(arm 1)

Face-to-face + remote
delivery (arm 2)
Weekly frequency
Parenting skills and

intensive lifestyle
education

Basic support

(attention
matched MI)

Parent only (arm 1)

Parent + child (arm 2)

Group + individual

setting

Face-to-face + remote

delivery

Less than weekly

frequency

Parenting Eating and Concomitant

Activity for Child Health intervention:
(PEACH) using the BCT +
Positive Parenting exercise

Program (Triple P)

Parent only
Group + individual
setting

Face-to-face + remote
delivery

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
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Follow up (post
intervention): 6 - 12
months (unclear)

Change in BMI z- Moderate

score

Secondary
outcomes: waist
circumference

Follow up (post
intervention): 6
months

Change in BMI z- High
score

Follow up (post
intervention): 6
months; 18 months
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Identified in search
Gerards 2015 Public health

Robertson
2016

Janicke 2019

service
locations

Netherlands

Primary care

UK

Community
services

USA

N = 86
parent-child
dyads

Age: 4 -8
Overweight
or obese

N =115
families

Age: 6-11
BMI: 291st
centile

N =93
parent-child
dyads

Age: 8 - 14
BMI: = 85th
percentile

BCT

Behaviour change

Goals and planning

Improving and
monitoring

Teach strategies

BCT + exercise
Behaviour change

Teach strategies
Facilitating change

Exercise program

BCT + diet + exercise
Behaviour change

Goals and planning

Review and rewards

(arm 1 only)

Improving and
monitoring

Less than weekly
frequency

The Lifestyle Triple P
intervention

Parent only

Group + individual
setting

Face-to-face + remote
delivery

Weekly frequency

Families for Health
(FFH) version 2

Parent + child

Group setting
Face-to-face delivery
Weekly frequency

E-FLIP for Kids Trial:
behavioral parent-only
and family-based
interventions

Parent + child (arm 1)
Parent only (arm 2)

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

Basic support

(Advice:
healthy
lifestyle
brochures)

Basic support

(Standard
program)

Basic support

(Usual care
while on
waitlist)

24

Change in BMI z-
score

Secondary
outcomes: waist
circumference

Follow up (post
intervention): 8
months

Change in BMI z-
score

Secondary
outcomes: waist
circumference;
quality of life

Follow up (post
intervention): 10
months

Change in BMI z-
score

Secondary
outcomes: quality
of life

Low

Low

High
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Teach strategies

Diet modification
Exercise program

Group setting
Face-to-face delivery

Less than weekly
frequency

Follow up (post
intervention): 6
months

Anderson Healthcare N =121 BCT + exercise Whanau Pakari trial: Basic support  Change in BMI z- High
2021 and program children Behaviour change high-intensity score
Wild 2020 . intervention .
e Teach strategies (advice)
New Zealand Age: 5-16 e Facilitating change Secondary
BMI: >91st Exercise broaram Parent + child outcomes: waist to
centile S Group setting height ratio; insulin
Face-to-face deliver SRS, ey
y function
Weekly frequency
Follow up (post
intervention): 12
months; 48 months
Bohlin 2017 Hospital N =234 BCT Telephone coaching Basic support  Change in BMI z- Moderate
outpatient children Behaviour change score
clinic e Goals and planning Parent only (Standard
Swed Age: 5-16 o Improving and Individual setting clinic Follow up (p_ost
weden Obese monitoring Remote delivery treatment) T;ﬁzjenﬁgg)ﬁ =
e Teach strategies Less than weekly 17.7 (éD4_5)
e Facilitating change frequency months
Fedele 2018 Community N =24 BCT + exercise Childhood Health and Basic support  Change in BMI z- High
health centre  children Behaviour change Asthma Management score
paediatricians e Motivation Program (CHAMP) (Advice from
Age: 6-12 Goal & e guidelines on Secondary
USA BMI: = 85th * oa.s anapianning oo rent + child health topics)  outcomes: quality
o e Review and rewards Lo of life
percentile Group + individual

Improving and
monitoring

setting

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)
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Njardvik 2018 Hospital

Iceland

Spence 2022

clinic

Canada

Yackobovitch-
Gavan 2017

Israel

Hospital
outpatient

Children’s
medical
centre

Asthma
diagnosis

N =84
families

Age: 8-12
BMI: SDS =
2

N =52
families

Age: 8-12
BMI: = 85th
percentile

N = 247
children

Age: 5-11

Teach strategies
Facilitating change

Exercise program
BCT + diet
Behaviour change

Goals and planning
Review and rewards

Improving and
monitoring

Teach strategies
(arm 1 only)

Facilitating change

Diet modification (arm 1

only)
BCT

Behaviour change

BCT

Motivation
Goals and planning

Improving and
monitoring

Teach strategies
Facilitating change

Behaviour change

Motivation
Goals and planning

Face-to-face delivery
Weekly frequency

Epstein’s family based
behavioural treatment
with appetite
awareness training

Parent + child

Group setting
Face-to-face delivery
Weekly frequency

Cognitive-behavioural
therapy and
psychoeducational
interventions

Parent only

Group setting
Face-to-face delivery
Weekly frequency

family-based
intervention focused on
cognitive behavioural
changes

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

Concomitant
intervention:
BCT

(Standard
Epstein’s
family based
behavioural
treatment)

Basic support

(Standard
weight
management)

Basic support

(standard
clinical follow

up)

26

Follow up (post
intervention): 6
months

Change in BMI z-
score

Follow up (post
intervention): 12
months; 24 months

Change in BMI z-
score

Secondary
outcomes: insulin
sensitivity; blood
pressure

Follow up (post
intervention): 6
months; 12 months
Change in BMI z-
score

Low

Moderate

Moderate
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Follow up (post
intervention): 21
months

BMI: 85t —
gsth
percentile

Improving and
monitoring

Teach strategies
Facilitating change

Parent only (arm 1)
Parent + child (arm 2)

Group setting

Face-to-face delivery
Weekly frequency

" Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques

Table 7: Included studies of effectiveness in 12-18 year olds

Identified in systematic reviews

BCT + Diet + Exercise

Behaviour change

Motivation

Goals and planning
Review and rewards

Improving and
monitoring

Teach strategies

Facilitating change

Diet modification
Exercise program

DeBar 2012 Primary care N =208
USA Age: 12-17 .
BMI: .
percentile of
97.09 (SD
2.27) °
L]
L]
Ebbeling Children's N=16
2003 Hospital
Age: 13-21 .

USA

Overweight and obesity management: preventing, assessing and managing overweight and

Diet + BCT
Behaviour change
Review and rewards

Multicomponent lifestyle

intervention

Parent + child

Group + individual setting
Face-to-face delivery
Less than weekly frequency

Reduced glycaemic load (GL)

dietary treatment

Young person only

obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January

2025)

Basic support

(Advice:
booklet and
doctor’'s
appointment)

Concomitant
intervention:
Diet + BCT

Change in BMI
z-score

Secondary
outcomes:
quality of life;
eating disorder

Follow up (post
intervention): 6
months

Secondary
outcomes:
insulin
sensitivity

High

High
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Ebbeling
2012

Grey 2004

Unclear
setting

USA

Afterschool
program

USA

BMI:
34.9+1.0
intervention;
37.1£1.2
control

N =224

Age: 14-15
Overweight
or obese

N =41

Age: 10-14
BMI: = 95th
percentile

e Improving and
monitoring

e Teach strategies
o Facilitating change
Diet modification

Diet
Diet modification

BCT + Diet + Exercise
Behaviour change
e Goals and planning
e Review and rewards

e Improving and
monitoring

e Teach strategies

o Facilitating change
Diet modification
Exercise program

Individual setting
Face-to-face delivery

Less than weekly frequency

Multicomponent intervention
to reduce the consumption of
sugar-sweetened beverages

Parent + child
Individual setting

Face-to-face + remote
delivery

Less than weekly frequency
Cognitive skills training to

prevent T2 diabetes

Parent + child

Group + setting
Face-to-face + remote
delivery

Intensive intervention
frequency

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

(Reduced fat
diet and same
BCT
intervention)

Basic support

(Retention
strategy)

Concomitant
intervention:
Diet + Exercise

(same diet and
exercise
interventions)

Follow up (post
intervention): 6
months

Secondary
outcomes:
serious adverse
event

Follow up (post
intervention): 12
months

Secondary High
outcomes:

insulin

sensitivity

Follow up (post
intervention): 6
months

Moderate
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Resnicow Church N =123 Exercise + BCT ‘Go Girls’ weight control Concomitant Secondary High
2005 Behaviour change program intervention: outcomes: waist
USA Age: 12-16 «  Motivation Exercise + BCT circumference
BMI: >90th  Exercise program Parent + child _ _
percentile Group + individual setting (Basic version  Follow up (post
Face-to-face + remote of ‘Go Girls’ intervention): 6
delive program with months
ry limited contact.
Weekly frequency Same exercise
intervention.)
Toulabi High schools N =152 Exercise Behaviour modification Basic support Secondary Moderate
Iran Age: 15- 17 (Advice: to height ratio
BMI: = 28 Parent + child educational
Group + individual setting booklets) Follow up (F;Ozt
: intervention):
Face-to-face delivery months
Intensive intervention
frequency
Savoye Schools N =209 Exercise + BCT ‘Bright Bodies’ Intensive Basic support Change in BMI High
2011 Behaviour change lifestyle intervention z-score
USA Age: 8-16 o Goals and planning (Diet and
BMI: = 95th e Improving and Parent + child exercise Secondary
percentile monitoring Group setting counselling) putclgmes:
i . insulin
e Teach strategies Face-to-face delivery sensitivity; blood
e Facilitating change Weekly frequency pressure

Exercise program

Follow up (post
intervention): 12
months

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
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Vos 2011a  Paediatric
and Vos hospital
2012
The
Netherlands
Hofsteenge Paediatric
2014 and obesity clinic
Hofsteenge
2013 The
Netherlands
Ford 2010 Childhood
Obesity Clinic

Behawour change

Age: 8-17 e Motivation
Obese: Mean e Teach strategies
BMI = 32.45 e Facilitating change
N =122 BCT

Behaviour change
Age: 11-18 e Motivation
Obese: Mean e Goals and planning
BMI =33 e Teach strategies

o Facilitating change

N =106 Diet + BCT

Behaviour change
Age: 9-17

Epstein’s family based
behavioural treatment

Parent + child

Group setting

Face-to-face delivery

Less than weekly frequency

Godit multidisciplinary group
treatment

Parent + child

Group + setting
Face-to-face delivery

Less than weekly frequency

Mandometer portable food
weighing scale

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
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Basic support

(Standard
advice on diet
and exercise)

Basic support

(Dietitian
standard care)

Basic support

Change in BMI
z-score

Secondary
outcomes: waist
to height ratio;
quality of life;
insulin
sensitivity; blood
pressure

Follow up (post
intervention): 6
months

Change in BMI
z-score

Secondary
outcomes: waist
circumference;
quality of life;
insulin
sensitivity; blood
pressure

Follow up (post
intervention): 6
months
Change in BMI
z-score

Moderate

High

High
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Identified in search

Arlinghaus  School
2019

USA
Soltero YMCA
2017

us

BMI: 295th
percentile.

N= 243

Age:10-17
BMI: =85th
percentile

N=160

Age:14-16
BMI: = 95th
percentile

e Improving and
monitoring

e Teach strategies
Diet modification

Exercise + BCT

Behaviour change
e Goals and planning
e Review and rewards

e Improving and
monitoring

Exercise program

Exercise + BCT
Behaviour change
e Goals and planning

e Improving and
monitoring

Exercise program

Young person only
Individual setting

Face-to-face + remote
delivery

Less than weekly frequency

Intervention based on social
cognitive theory

Parent + child
Group setting
Face-to-face delivery

Intensive intervention
frequency

Diabetes Prevention Program
(DPP)

Parent + child
Group setting
Face-to-face delivery

Intensive intervention
frequency

(Advice:
consultation
with
multidisciplinary
team)

Basic support

(Standard
exercise-
focused

program)

Basic support

(Advice:
information
sheets and
follow up)

" Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
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Follow up (post
intervention): 6
months

Change in BMI
z-score

Follow up (post
intervention): 6
months

Secondary
outcomes: waist
circumference;
quality of life;
insulin
sensitivity

Follow up (post
intervention): 9
months

High

High
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Qualitative studies

Table 8: Included reviews of qualitative evidence

McMaster 2020 Mixed methods
systematic review
with narrative
synthesis

Jones 2017 Qualitative

systematic review
using thematic
synthesis

Fjone 2016;
Garcia 2017;
Kitscha 2009;
Nogueira 2013;
Owen 2009;
Sallinen Gaffka 2013;
Skelton 2016;
Stewart 2008;
Tremblay 2016;
Woolford 2012;
Zenlea 2017

Alm 2008;
Banks 2014;
Campbell-Voytal 2018;
Daley 2008;
Engstrom 2016;
Hammar 1971;
Hemetek 2015;
Hester 2009;
Holt 2005;
Howie 2016;
Jogova 2013;

Li 2016;

Melnyk 2007;
Morinder 2011;
Nguyen 2014;

1. to summarize quantitative,
qualitative, and mixed-methods
research reporting on satisfaction
of parents/carers and patients up
to 18 years of age who have
attended a secondary or tertiary
pediatric weight management
service.

2. to ascertain barriers to continued
engagement in weight
management services.

to synthesise and explore the
views of adolescents who have
attended an obesity intervention.

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January

2025)

patients aged <18 years Australian review, Moderate
and/or their family who using worldwide concerns
attended an established studies

secondary- or tertiary-level

pediatric weight

management service for

treatment of obesity

adolescents (12-17 years) UK review, using Minor
who attended an obesity worldwide studies concerns

intervention
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Burchett 2018

A systematic
review using
Qualitative
Comparative
Analysis

Owen 2009;
Peeters 2012;
Reece 2015;
Riiser 2013;
Rudolf 2006;
Smith 2014a;
Smith 2014b;
Staiano 2012;
Twiddy 2011;
Watson 2016;
Woolford 2010;
Woolford 2012a;
Woolford 2012b
Lewis 2014;
Lucas 2014;
Newson 2013;
Owen 2009;
Pittson 2013;
Robertson 2009;
Staniford 2011;
Stewart 2008;
Trigwell 2011;
Visram 2013;
Watson 2012;
Arai 2015;
Robertson 2011;
Stewart 2007;
Stewart 2006;
Goals 2013;
Watson 2015

to identify critical features of
successful lifestyle weight
management interventions for
overweight children (0—11 years)

Children (<11 years) who
had experience of a WMP
for children. Parents or
carers who had experience
of a WMP for children aged
<11 years. Service
providers who had delivered
a WMP for children aged
<11 years

UK review, using
UK studies

Serious
concerns

' The quality of the reviews was assessed using the SBU ‘tool to assess methodological limitations of qualitative evidence synthesis’ (ENTREQ)

Overweight and obesity management: preventing, assessing and managing overweight and

obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January

2025)

See appendix D for full evidence tables
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1.1.7 Summary of the effectiveness evidence

Standard NMA Model — change in BMI Z-score

The table below summaries the results from the standard meta-network analysis (NMA) for the outcome change in BMI z-score. The columns list
the different components of overweight and obesity management interventions identified in the evidence. Within each box, the component listed
represent results where there was a statistically significant finding favouring that component (i.e. interventions that are in bold were favoured in the
comparison). Boxes with dashes represent cases where the NMA could not differentiate between treatments. For further information see appendix

M for the full results of the NMA and appendix F for full GRADE tables.

While the quality of the evidence was either low or very low, it is possible to infer from the results across the full range of age groups and follow
ups that interventions which combined BCT with another component seem to produce a stronger effect. BCT + diet was most often favoured

against other combinations of components.

Table 9: Summary of standard NMA model evidence

Components
Basic support BCT + Diet BCT+ Diet+ Exercise = BCT+ Exercise Diet + Exercise Diet
Under 6 years old: 6 -12 months follow up (post-intervention)
- - - - - NA*
Under 6 years old: 212 months follow up (post-intervention)
- - - NA* e Basic support Basic support
e BCT + Diet

BCT + Diet + Exercise

6-11 year olds: 6 -12 months follow up (post-intervention)

BCT + Diet - - - - NA*
6-11 year olds: 212 months follow up (post-intervention)

- - - BCT + Diet NA* NA*
12- 18 year olds: 6 -12 months follow up (post-intervention)

- - - - NA* NA*

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
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BCT

NA*

NA*

BCT + Diet

Quality

Very low

Low

Low

Low

Very low
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Components Quality
* Outcome data unavailable
Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques

Component NMA Models: Additive sub-component effect — change in BMI Z-score

The table below summaries the results from the component meta-network analysis (NMA) for the outcome change in BMI z-score. The additive
sub-component effect model used network meta-regression to estimate effects of intervention sub-components. This model was only conducted
using evidence on children aged 6-11 year olds because the other age groups did not have sufficient data.

The columns list the different sub-components of overweight and obesity management interventions identified in the evidence. The row lists basic
support which was compared to each sub-component. Within each box, an ‘X’ indicates where there was a significant finding favouring that
component. Boxes with dashes represent cases where the NMA could not differentiate between treatment. For further information see appendix M
for the full results of the NMA and appendix F for full GRADE tables.

No significant effects were found for subcomponents in this very low quality analysis.

Table 10: Summary of component NMA model (additive sub-component effect) evidence

Sub-components Quality
Diet Exercise Motivation Facilitating change Reward Goals and planning Monitoring Teach strategies
6-11 year olds - 6-12 months follow-up
Basic support - - - - - - - - Very low
6-11 year olds - 212 months follow-up
Basic support - - - - - - - - Very low

Component NMA Models: Main effect with additive sub-component effect — change in BMI Z-score

The table below summaries the results from the component meta-network analysis (NMA) for the outcome change in BMI z-score. The main effect
additive sub-component model used network meta-regression to estimate effects of intervention sub-components, in which a main effect for the

Overweight and obesity management: preventing, assessing and managing overweight and behavioural change intervention component was
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estimated, plus the addition of the behaviour change techniques, diet, and exercise sub-component specific effects. This model was only
conducted using evidence on children aged 6-11 years because the other age groups did not have sufficient data.

The columns list the different sub-components of overweight and obesity management interventions identified in the evidence. The row lists basic
support which was compared to each sub-component. Within each box, an ‘X’ indicates where there was a significant finding favouring that
component. Boxes with dashes represent cases where the NMA could not differentiate between treatment. For further information see appendix M
for the full results of the NMA and appendix F for full GRADE tables.

There was one significant finding, favouring Diet over basic support. The evidence was of low quality.

Table 11: Summary of component NMA model (main effect with additive sub-component effect) evidence

Sub-components Quality
BCT main Facilitating
effect Diet Exercise Motivation change Reward Goals and planning Monitoring Teach strategies

6-11 year olds - 6-12 months follow-up
Basic - - - - - - - - - Very low
support

6-11 year olds - 212 months follow-up
Basic - - - - - - - - Low

X

support

Overweight and obesity management: preventing, assessing and managing overweight and
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Pairwise meta-analysis data
Results that favour the intervention arm are highlighted in green, results that favour the comparator arm are highlighted in red, and null

results that do not differentiate between intervention arms and the comparator arm are unhighlighted. For further information see
appendix E for Forest plots and appendix F for full GRADE tables.

Under 6 years old

Table 12: Diet modification vs basic support

No. of studies Sample size Effect estimate (95% CI) Quality Interpretation of effect

Change in waist circumference (6-12 months follow up (post intervention))

1 (Kelishadi 2009) 109 MD -1.7 Very low Evidence could not differentiate
(-4.64 to 1.24) between arms

Change in waist circumference — dairy rich diet group (6-12 months follow up (post intervention))

1 (Kelishadi 2009) 57 MD -3.2 Very low Favours diet modification
(-3.3t0-3.1)

Change in waist circumference — energy restricted diet group (6-12 months follow up (post intervention))

1 (Kelishadi 2009) 52 MD -0.2 Very low Favours diet modification

(-0.32 to -0.08)

Change in waist circumference (212 months follow up (post intervention))

1 (Kelishadi 2009) 99 MD -0.15 Very low Evidence could not differentiate
(-1.23 to 0.93) between arms

Change in waist circumference — dairy rich diet group (212 months follow up (post intervention))

1 (Kelishadi 2009) 52 MD -0.7 Very low Favours diet modification
(-0.84 to -0.56)

Change in waist circumference — energy restricted diet group (212 months follow up (post intervention))

Overweight and obesity management: preventing, assessing and managing overweight and
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1 (Kelishadi 2009) MD 0.4 Very low
(0.23 to 0.57)

Table 13: Behaviour change techniques + exercise program vs basic support

Change in waist circumference (6-12 months follow up (post intervention))

1 (Bocca 2012 and 2014) 57 MD 0.6 Very low Evidence could not differentiate
(-1.93 to 3.13) between arms

Table 14: Behaviour change techniques vs basic support

Change in waist circumference (6-12 months follow up (post intervention))

1 (Small 2014) 60 MD -0.97 Very low Evidence could not differentiate
(-2.96 to 1.02) between arms

Change in waist to height ratio (6-12 months follow up (post intervention))

1 (Small 2014) 60 MD -0.01 Very low Evidence could not differentiate
(-0.05 to 0.03) between arms

6-11 year olds

Table 15: Exercise program + vs Basic support

Change in waist circumference (6-12 months follow up (post intervention))
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2 (Bryant 2011; Robertson MD 1.2

2016) (-2.48 to 4.88)

Change in quality of life (PedsQL child; 6-12 months follow up (post intervention))

1 (Robertson 2016) 87 MD 3.05 Moderate

(-3.54 to 9.64)

Change in quality of life (PedsQL adult; 6-12 months follow up (post intervention))

1 (Robertson 2016) 87 MD -0.96 Moderate
(-8.45 to 6.53)

Change in quality of life (Asthma specific PAQLQ; 6-12 months follow up (post intervention))

1 (Fedele 2018) 12 MD 0.41 Very low
(-0.86 to 1.68)

Change in waist to height ratio (212 months follow up (post intervention))

1 (Anderson 2021) 121 MD 0 Very low
(-0.02 to 0.01)

Change in insulin sensitivity (HbA1c (mmol/mol); 212 months follow up (post intervention))

1 (Anderson 2021) 121 MD 0.4 Very low
(-4.3 to 3.5)

Table 16: Behaviour change techniques vs Basic support

Evidence could not differentiate
between arms

Evidence could not differentiate
between arms

Evidence could not differentiate
between arms

Evidence could not differentiate
between arms

Evidence could not differentiate
between arms

Evidence could not differentiate
between arms

Change in waist circumference (212 months follow up (post intervention))

2 (Gerards 2015; Golley 127 MD -0.24 High
2007) (-0.57 to 0.1)

Change in quality of life (PedsQL parent; 6-12 months follow up (post intervention))

Overweight and obesity management: preventing, assessing and managing overweight and
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2 (McCallum 2007; Wake MD 2.96 High

2009) (0.22 t0 5.7)

Adverse events: eating disorders (KEDS child; 212 months follow up (post intervention))

1 (Estabrooks 2009) 220 MD 0.54 Moderate Evidence could not differentiate
(-6.73 to 7.81) between arms

Change in insulin sensitivity (fasting insulin (pmol/L); 6-12 months follow up (post intervention))

1 (Spence 2022) 52 MD 1.3 Very low Evidence could not differentiate
(-8.62 to 11.22) between arms

Change in insulin sensitivity (fasting insulin (pmol/L); 212 months follow up (post intervention))

1 (Spence 2022) 52 MD 4.7 Very low Evidence could not differentiate
(-16.75 to 26.15) between arms

Change in blood pressure: systolic (212 months follow up (post intervention))

1 (Spence 2022) 52 MD 3 Very low Evidence could not differentiate
(-6.82 to 12.82) between arms

Change in blood pressure: diastolic (212 months follow up (post intervention))

1 (Spence 2022) 52 MD 2.3 Very low Evidence could not differentiate
(-10.12 t0 14.72) between arms

Table 17: Diet modification + Exercise program + Behaviour change techniques vs Basic support

Change in insulin sensitivity (HOMA-IR; 6-12 months follow up (post intervention))

1 (Mirza 2013) 113 MD -0.41 (-1.17 to 0.35) Low Evidence could not differentiate
between arms

Change in insulin sensitivity (HOMA-IR; 212 months follow up (post intervention))

Overweight and obesity management: preventing, assessing and managing overweight and
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1 (Mirza 2013) MD -0.5 (-1.25 to 0.25)

Evidence could not differentiate
between arms

Table 18: Diet modification + Exercise program + Behaviour change techniques vs Concomitant intervention

Change in waist circumference (6-12 months follow up (post intervention))

1 (HICKUPS trial: Okely 123 MD -1.3 Moderate

2010) (-3.57 to 0.97)

Change in quality of life (KID KINDL-R parent; 212 months follow up (post intervention))

1 (Warschburger 2016) 523 MD -0.44 Moderate
(-2.58 to 1.7)

Change in quality of life (GW-LQ-KJ parent; 212 months follow up (post intervention))

1 (Warschburger 2016) 523 MD -0.33 Moderate

(-3.47 to 2.81)
Change in waist circumference (212 months follow up (post intervention))

1 (HICKUPS trial: Collins 123 MD 0.58 High
2011) (-1.97 t0 3.13)

Change in waist to height ratio (212 months follow up (post intervention))

1 (HICKUPS trial: Collins 123 MD 0 High
2011) (-0.02 to 0.02)

Change in insulin sensitivity (insulin (mU/mL); 212 months follow up (post intervention))
1 (HICKUPS trial: Collins 123 MD -2.58 High
2011) (-8.91t0 3.75)

Change in blood pressure: systolic (212 months follow up (post intervention))

Overweight and obesity management: preventing, assessing and managing overweight and
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1 (HICKUPS trial: Collins MD 4.4 Moderate Evidence could not differentiate
2011) (-1.55 to 10.35) between arms
Change in blood pressure: diastolic (212 months follow up (post intervention))
1 (HICKUPS trial: Collins 123 MD 2.6 Moderate Evidence could not differentiate
2011) (-1.04 to 6.24) between arms

12-18 year olds

Table 19: Diet modification vs basic support

Number of serious adverse events (212 months follow up (post intervention))
1 (Ebbeling 2012) 209 OR 15.91 Very low Evidence could not differentiate
(0.9 to 282.33) between arms

Table 20: Exercise program vs basic support

Change in waist to height ratio (6-12 months follow up (post intervention))

1 (Toulabi 2012) 152 MD 0.01 Very low Evidence could not differentiate
(-0.01 to 0.03) between arms

Overweight and obesity management: preventing, assessing and managing overweight and
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Table 21: Behaviour change techniques + diet modification vs concomitant intervention

Change in insulin sensitivity (HOMA; 6-12 months follow up (post intervention))

1 (Ebbeling 2003) 16 MD -3 (-5.94 to -0.06) Very low Evidence could not differentiate
between arms

Table 22: Behaviour change techniques + diet modification vs basic support

Change in waist to height ratio (6-12 months follow up (post intervention))

1 (Vos 2011 and 2012) 67 MD -0.03 Very low Evidence could not differentiate
(-0.05 to -0.01) between arms

Change in quality of life (PedsQL parent; 6-12 months follow up (post intervention))

2 (Vos 2011 and 2012; 303 MD 4.42 Very low
Hofsteenge 2013 and (1.27 to 7.56)
2014)

Change in quality of life (DISABKIDS; 6-12 months follow up (post intervention))

1 (DeBar 2012) 67 MD 3.8 Very low Evidence could not differentiate
(-1.85 to 9.45) between arms

Change in insulin sensitivity (HOMA; 6-12 months follow up (post intervention))

2 (Vos 2011 and 2012; 189 MD 0.52 Very low Evidence could not differentiate

Hofsteenge 2013 and (-1.24 to 2.29) between arms

2014)

Change in blood pressure: systolic (mmHg; 6-12 months follow up (post intervention))

2 (Vos 2011 and 2012; 189 MD -2.17 Very low Evidence could not differentiate

Hofsteenge 2013 and (-4.84 t0 0.51) between arms

2014)
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Change in blood pressure: diastolic (mmHg; 6-12 months follow up (post intervention))

2 (Vos 2011 and 2012; 189 MD -0.74 Very low Evidence could not differentiate
Hofsteenge 2013 and (-3.34 to 1.86) between arms

2014)

Change in waist circumference (6-12 months follow up (post intervention))

1 (Hofsteenge 2013 and 122 MD -2.1 Very low Evidence could not differentiate
2014) (-6.84 to 2.64) between arms

Change in insulin sensitivity (HOMA; 212 months follow up (post intervention))

1 (Savoye 2011) 174 MD -2.05 Very low
(-3.32 to -0.78)

Change in blood pressure: systolic (mmHg; 212 months follow up (post intervention))

1 (Savoye 2011) 174 MD -0.6 Very low Evidence could not differentiate
(-4.14 to 2.94) between arms

Change in blood pressure: diastolic (mmHg; 212 months follow up (post intervention))

1 (Savoye 2011) 174 MD -2 Very low Evidence could not differentiate
(-5.21 to 1.21) between arms

Table 23: Behaviour change techniques + exercise program vs concomitant intervention

Change in waist circumference (6-12 months follow up (post intervention))

1 (Resnicow 2005) 107 MD -0.7 Very low Evidence could not differentiate
(-5.77 t0 4.37) between arms
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Table 24: Behaviour change techniques + exercise program vs basic support

Change in waist circumference (6-12 months follow up (post intervention))

1 (Soltero 2018) 136 MD -2 Very low
(-6.66 to 2.66)

Change in quality of life (YQOL-W; 6-12 months follow up (post intervention))

1 (Soltero 2018) 136 MD 2.2 Very low
(-2.38 to 6.78)

Table 25: Behaviour change techniques + diet modification + exercise program vs basic support

Evidence could not differentiate
between arms

Evidence could not differentiate
between arms

Change in insulin sensitivity (HOMA; 6-12 months follow up (post intervention))

1 (Grey 2004) 41 MD -0.5 Very low
(-2.61 to 1.61)

See appendix E for forest plots and appendix F for full GRADE tables
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1.1.8 Summary of the qualitative evidence

Table 26: Summary of the qualitative evidence
Summary of review finding
McMaster 2020: Acceptability of Hospital-Based Pediatric Weight Management Services among Patients and Families (2-18 years)
Aspects of weight management service:

Education

Nutrition recommendations, information about diet,
exercise, and the long-term effects of obesity;
healthy lifestyle messages being delivered and

reinforced.

Aspects of weight management service:
Strategies to facilitate behaviour change

Interactive demonstrations and visual activities,
home visits, weekly weight checks, tips/tools, peer
support; regular clinic contact; time together as a

family

Aspects of weight management service: Weight
management service staff

Supportive, nonjudgmental environment. Support
from team members. Relationship between
caregiver, health team and child.

Outcomes of attending weight management
service: Health outcomes

Weight outcome

Outcomes of attending weight management
service: Psychological outcomes

Supporting quotes

None provided

None provided

None provided

None provided

None provided

Overlap with other reviews

Jones 2017

Physical activity vs.

Diet: Enjoyment from
learning to eat healthily

Burchett 2018

Learning how to change

Burchett 2018

Learning how to change

Jones 2017

Support: Professional

support valued

Jones 2017

Motivations: Weight loss
as primary motivation

Jones 2017
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Studies

Woolford 2012;
Owen 2009;
Zenlea 2017

Woolford 2012;
Owen 2009;
Skelton 2016

Woolford 2012;
Owen 2009;
Zenlea 2017;
Garcia 2017

Stewart 2008

Skelton 2016;
Stewart 2008

Confidence

Low confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Low confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Very low
confidence
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Summary of review finding

Self-esteem (child more confident and happier); self
confidence

Reasons for attrition: Practical barriers

Physical barriers, organizational barriers; logistical
issues; scheduling, transportation; difficulty
adjusting schedules of consultations.

Reasons for attrition: Content and results of
program

Educational content or delivery; unsuccessful
treatment, new treatment

Reasons for attrition: Patient/family motivation

Family readiness to change/motivation; barriers to
implementation of recommendations

Supporting quotes

None provided

None provided

None provided

Overlap with other reviews Studies
e Barriers to attending a
weight management
programme and being
healthy: Obesity
treatment bringing about
feelings of failure, guilt
and shame
o Motivations: Being a
healthy weight as
'normal' and socially
desirable
- Kitscha 2009:
Sallinen Gaffka
2013;
Skelton 2016;
Nogueira 2013
Jones 2017 Kitscha 2009;;

e Motivations: Weight loss Nogueira 2013
as primary motivation

Jones 2017

e Support: Importance of
family support

e Motivations:
Adolescents recognising
personal responsibility
and personal motivation
for weight loss

Kitscha 2009;

Burchett 2018
e Getting all the family
‘on-board’
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Confidence

From a review with
moderate concerns
about quality’

Low confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’
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Summary of review finding

Reasons for attrition: Mismatched expectations
of treatment/treatment outcomes

Mismatched expectations; expecting greater weight
loss

Reasons for attrition: Families choosing not to
return to treatment

No follow-up visit; no discussion with treatment
team; refusal by children; unforeseen
circumstances

Barriers to behaviour change: Perceived
inadequate support from weight management
service

Lack of provider support; need for ongoing support;
difficulty identifying lifestyle changes, parental
anxieties

Barriers to behaviour change: Perceived
inadequate support from wider family

Lack of support from family; interfering extended
families; family congruence, continuous negotiation

Barriers to behaviour change: Under-
recognition/underestimation of problem

Parents were either aware of a weight problem or
unaware of weight problem

Burden and stigma: Shared burden

Supporting quotes
None provided

None provided

None provided

None provided

None provided

None provided

Overlap with other reviews
Jones 2017

o Motivations: Weight loss
as primary motivation

Jones 2017
e Maintenance:
Transferring skills learnt
into a home
environment and routine
e Maintenance: Longer
term support

Jones 2017

e Support: Importance of
family support

Burchett 2018

o Getting all the family
‘on-board’

Jones 2017

Studies
Skelton 2016;

Kitscha 2009;
Nogueira 2013;
Sallinen Gaffka
2013

Owen 2009;
Zenlea 2017;
Stewart 2008

Owen 2009;
Stewart 2008;
Fjone 2011

Stewart 2008

Fjone 2011

Confidence

Very low
confidence

From a review with
moderate concerns
about quality’

Low confidence

From a review with
moderate concerns
about quality’

Low confidence

From a review with
moderate concerns
about quality’

Low confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Very low
confidence
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Summary of review finding

Shared family burden of shame, guilt, and failure to
stick to a diet or exercise plan

Burden and stigma: Guilt and blame

Parents felt fear, anger, guilt, confusion around their
child’s weight problem; feeling blamed for causing
their children’s obesity.

Service content: Program content

Emphasis on physical activity, disease-specific
information; coaching techniques for parents; child
psychology; nutrition education, exercise and
behaviour education; medical examination;
progress tracking.

Service content: Delivery of weight
management intervention

Interactive elements, peer contact; family-centred
approach, group appointments, a child-friendly
environment; manageable goals

Service content: Individualized treatment
Adolescent-specific program; individualized care;
tailored treatments; diverse menu of treatment
recommendations

Supporting quotes

None provided

None provided

None provided

None provided

Overlap with other reviews

Barriers to attending a
weight management
programme and being
healthy: Obesity
treatment bringing about
feelings of failure, guilt
and shame

Jones 2017

Barriers to attending a
weight management
programme and being
healthy: Obesity
treatment bringing about
feelings of failure, guilt
and shame

Jones 2017

Intervention content:
Tailored intervention
Intervention content:
Active engagement

Jones 2017

Intervention content:
Active engagement

Jones 2017

Intervention content:
Tailored intervention
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Studies

Zenlea 2017;
Stewart 2008

Zenlea 2017;
Sallinen Gaffka
2013;

Tremblay 2016

Tremblay 2016;

Tremblay 2016;
Zenlea 2017;

Confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Moderate
confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Low confidence

From a review with
moderate concerns
about quality’
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Summary of review finding

Communication and therapeutic relationship

Enhance family participation; motivate the child to
encourage therapeutic alliance

Organizational: Clinic hours

Expanded clinic hours; scheduling alternative times
for visits; transportation and financial needs

Organizational: Clinic accessibility

Additional clinic locations in the community,
transportation and parking; access to care

Supporting quotes

None provided

None provided

None provided

Overlap with other reviews
Jones 2017

e Support: Importance of
family support

Burchett 2018
o Getting all the family
‘on-board’

Studies

Sallinen Gaffka
2013

Fjone 2011;

Fjone 2011;
Tremblay 2016

Confidence

Very low
confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Very low
confidence

From a review with
moderate concerns
about quality’

Jones 2019: Viewpoints of adolescents with overweight and obesity attending lifestyle obesity treatment interventions (12-18 years)

Intervention content: Tailored intervention
Tailoring it to the individual, including different
ethnicities, cultures, and to the specific age group.
There is a lack of services aimed at adolescents.

Intervention content: Active engagement

“7 o’clock in the morning
would be better for me
because it's just before | go
to school. It's when you
check your phone.”

“No, no, no, no, no. If you
text messaged me before
school | would absolutely
call you and go off at you
because you ain’t texting
me before school.”

“She [the exercise
physiologist] was fun about

McMaster 2020
e Service content:
Program content
e Service content:
Individualized treatment

McMaster 2020
e Service content:
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Reece 2015;
Morinder 2011;
Holt 2005;
Woolford 2012b;
Banks 2014;
Jogova(2013;
Woolford 2012a;
Smith 2014b;
Staiano 2012;
Woolford 2010

Watson 2016;
Woolford 2012b;

High confidence

From a review with
minor concerns
about quality?

Moderate
confidence
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Summary of review finding

Enjoyment and fun are of large importance to

adolescents when attending an obesity intervention.
This sense of fun appears to be driven by hands on
activities and is important for reducing anxiety about

attending an intervention.

Support: Professional support valued
Adolescents valued personal attention from
professionals, more so than support from peers and
family. They valued support with self-esteem and
well-being, especially when the professional
specialises in childhood obesity. Adolescents
wanted to work more closely with regular

professionals.

Support: Importance of family support

Family support gave adolescents continued
motivation and encouragement to continue with
their weight loss attempts, together. The absence of
understanding and knowledge from family members
can lead to frustration, despair and can create a

sense of self-blaming.

Supporting quotes

it. She made sure we got a
really good work out, but
yet she would try to
incorporate, you know, little
fun activities, and she
made it more than just
going in to work out and
sweat. She made it into
more fun so that we would
be interested in doing it.”

“| felt like . . . at last
someone is paying
attention.”

“you can talk to someone
about your situation . . . at
the beginning it was like
this “l am the only one . . .
but these people [clinic
staff] meet people like you .
. . many every day that are
atleastas ...um. ..
overweight as you are...”

“Losing weight is hard, but
my mom and coach believe
in me. They are great and
supportive. | need the
support to keep me going.”

“| took a picture of my mom
because she always
reminds me to exercise and
says, ‘Oh make sure you're
eating healthy.” My mom’s

Overlap with other reviews
Program content
e Service content:
Delivery of weight
management
intervention
Burchett 2018
e Learning how to change

McMaster 2020:
e Aspects of weight
management service:
Weight management
service staff

McMaster 2020
e Reasons for attrition:
Patient/family motivation
e Barriers to behaviour
change: Perceived
inadequate support from
wider family
e Communication and
therapeutic relationship
Burchett 2018
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Studies
Howie 2016

Reece 2015;
Peeters 2012;
Rudolf 2006;
Hester 2009;
Twiddy 2011;
Morinder 2011;
Holt 2005;
Woolford 2012b;
Alm 2008;
Owen 2009;

Li 2016;
Nguyen 2014;
Daley 2008;
Riiser 2013;
Hammar 1971
Reece 2015;
Peeters 2012;
Hester 2009;
Watson 2016;
Morinder 2011;
Smith 2014a;
Melnyk 2007;
Woolford 2012b;
Alm 2008;
Howie 2016;
Engstrom 2016;

Confidence

From a review with
minor concerns
about quality?

High confidence

From a review with
minor concerns
about quality?

High confidence

From a review with
minor concerns
about quality?
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Summary of review finding

Support: Peer support valued

Peer support gave adolescents a sense of
belonging by allowing them to talk to adolescents in
a similar position to them, sharing their struggles
and issues, make friends and improve their social
skills. They enjoyed exercising with others.

Barriers to attending a weight management
programme and being healthy: Prior fears of
attending interventions

Adolescents reported prior fears of attending an
intervention, related to the intensity of weight loss
activities, type of food on offer or incorrect
preconceptions.

Barriers to attending a weight management
programme and being healthy: Obesity
treatment bringing about feelings of failure,
guilt and shame

Supporting quotes

the only person who really
helps me.”

“I like being around people
who know exactly how you
feel. If you're at home you
can'’t really talk to anyone
about your weight. | don’t
know why but when you
come here you feel like you
can talk to people. It’s a lot
easier to talk to people, to
be around people.
Everyone was in the same
kind of situation, everyone
knew what you were going
through.”

“I heard about an American
camp where they make you
do it [i.e. exercise and
control diet] and that if you
don’t want to do it they get
angry and stuff, | was
worried about that.”

“Some told their friends
where they were going,
others created alternative
explanations such as
having to go to the dentist.

Overlap with other reviews

e Getting all the family
‘on-board’

Burchett 2018

e Social support

McMaster 2020

e Outcomes of attending
weight management
service: Psychological
outcomes
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Studies
Campbell-Voytal
2018;

Li 2016;

Jogova 2013;
Woolford 2012a
Reece 2015;
Peeters 2012;
Hester 2009;
Watson 2016;
Morinder 2011;
Smith 2014a;
Holt 2005;
Melnyk 2007;
Woolford 2012b;
Alm 2008;
Engstrom 2016;
Li 2016;

Jogova 2013;
Woolford 2012a;
Smith 2014b;
Owen 2009;
Staiano 2012;
Hammar 1971
Rudolf 2006;
Hester 2009;
Smith 2014a;
Holt 2005;
Woolford 2012b;
Engstrom 2016;
Daley 2008

Morinder 2011;
Alm 2008;
Banks 2014;
Hester 2009;
Smith 2014a;

Confidence

High confidence

From a review with
minor concerns
about quality?

High confidence

From a review with
minor concerns
about quality?

High confidence

From a review with
minor concerns
about quality?
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Summary of review finding

Adolescents feared being told off by a health
professional for not losing weight and feeling like a
failure. The focus on weight could lead to lower self-
esteem. Longer-term support that considers the
mental health of adolescents is needed.

Physical activity vs. Diet: Enjoyment from
learning to eat healthily

Adolescents highlighted the benefits of
understanding the nutritional content of different
foods and drinks, and what foods should be eaten
in moderation. They preferred activities that were
more practical and hands-on.

Physical activity vs. Diet: Enjoyment of sports
and physical activity

Adolescents enjoyed gym facilities, sports and other
activities. They commented on how physical activity
made them feel a sense of accomplishment.

Supporting quotes
However, ‘cloaking’ their
attendance was harder for
older adolescent children.”

“. . . that they [clinic staff]
might scold you . . . you
know they will not . . . but it
feels like that.”

“I remember one particular
one was cool where [the
dietician] brought in
different foods, different
foods that people
commonly eat, and then
showed how much, like she
had a stack of rubbery stuff
and it represented the fat
that was in like the
cheeseburger or
something. So I thought
that was interesting
because it was in your face,
showing you what's in the
foods.”

“I really like the gym. | like
the way that you can see
the improvements on your
body and you can feel them
as well.”

Overlap with other reviews

e Burden and stigma:
Shared burden

e Burden and stigma:
Guilt and blame

McMaster 2020
e Aspects of weight
management service:
Education

Burchett 2018
e Learning how to change

Burchett 2018
e Learning how to change
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Studies

Smith 2014b;
Peeters 2012

Hester 2009;
Melnyk 2007;
Howie 2016;
Woolford 2012b;
Morinder 2011;

Peeters 2012;
Hester 2009;
Holt 2005;
Woolford 2012b;
Hemetek 2015;
Alm 2008;
Owen 2009;
Howie 2016;
Engstrom 2016;

Confidence

Low confidence

From a review with
minor concerns
about quality?

Moderate
confidence

From a review with
minor concerns
about quality?
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Summary of review finding

Motivations: Weight loss as primary motivation

Adolescents commented on weight loss being their
primary goal for taking part in an intervention. Some
wanted to prevent health sequelae due to having
family members with a health condition.

Motivations: Being a healthy weight as 'normal’
and socially desirable

Adolescents viewed a healthy weight as ‘normal’
and important for being accepted socially. Some felt
that losing weight would reduce bullying.

Motivations: Adolescents recognising personal
responsibility and personal motivation for
weight loss

Adolescents liked gaining evidence-based
knowledge, bringing the responsibility back to the
individual. They spoke of a desire to lose weight to
feel proud, by taking their own responsibility in
following a healthy lifestyle.

Supporting quotes

“To lose weight. That’s the
main goal and it was the
reason | went — to lose
weight.”

“My dad has diabetes. |
don’t want to have diabetes
like him.”

“l just don’t want to get
bullied anymore, then | can
lead a normal life.”

“Well my own wish was
actually to be normal, and
not to be excluded by
others...”

“They appeared to be
motivated by a desire to
feel pride in their ability to
lose weight, to please the
health care professionals
and in some cases, to
prove that they could
succeed.”

Overlap with other reviews

McMaster 2020

¢ Outcomes of attending

weight management
service: Health
outcomes

e Reasons for attrition:

Content and results of

program

e Reasons for attrition:
Mismatched
expectations of
treatment/treatment
outcomes

McMaster 2020

e Outcomes of attending

weight management

service: Psychological

outcomes

McMaster 2020
e Reasons for attrition:

Patient/family motivation
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Studies

Nguyen 2014;
Woolford 2012a;
Daley 2008
Peeters 2012;
Hester 2009;
Twiddy 2011;
Morinder 2011;
Holt 2005;

Alm 2008;
Nguyen 2014;
Daley 2008;
Hammar 1971;
Woolford 2012b;
Woolford 2012a

Reece 2015;
Peeters 2012;
Hester 2009;
Twiddy 2011;
Holt 2005;
Hemetek 2015;
Alm 2008;
Daley 2008

Reece 2015;
Peeters 2012;
Twiddy 2011;
Morinder 2011;
Hemetek 2015;
Alm 2008;
Owen 2009;
Woolford 2012a;

Confidence

Moderate
confidence

From a review with
minor concerns
about quality?

Moderate
confidence

From a review with
minor concerns
about quality?

Moderate
confidence

From a review with
minor concerns
about quality?
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Summary of review finding

Maintenance: Transferring skills learnt into a
home environment and routine

With many interventions taking place in a clinical or
artificial setting and with professional support being
more regular, the transition from an intense
intervention back to a normal routine can be
difficult.

Maintenance: Longer term support
Adolescents suggested that they would have
benefited from more sessions as part of an
intervention and post intervention. They struggled
with motivation after an intervention had finished
and relapsing back into old habits.

Technology: Adolescents enjoy using
technology and do so with ease

Adolescents enjoyed using technologies, such as
exergames, internet and taking photographs.

Supporting quotes

‘I feel there’s lots of advice
onhowtodoit...|mean
what to do . . . many
manuals and papers and
stuff . . . but | don’t believe
they have suggestions on
how | can make it outside
the hospital.”

“Yeah, but then because it
[weight management
programme] stops after a
bit doesn't it, then | just like,
fell back into what | was
doing before, because it
were only like, | can’t
remember how long it were
but it were short and | just
fell back into what | were
doing before.”

“Most participants found the
technical aspects of taking
pictures and sending them
as a text message from
their phone to the research
assistant very easy. Only
one participant found it
difficult to text the pictures,
but that individual still gave
a high rating to the idea of
thinking about the

Overlap with other reviews

McMaster 2020
e Barriers to behaviour
change: Perceived
inadequate support from
weight management
service

McMaster 2020
o Barriers to behaviour
change: Perceived
inadequate support from
weight management
service
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Studies
Hammar 1971;
Smith 2014b;
Daley 2008;
Reece 2015;
Hester 2009;
Morinder 2011;
Holt 2005;
Melnyk 2007;
Woolford 2012b;
Hemetek 2015;
Alm 2008; Li
2016;

Reece 2015;
Peeters 2012;
Hester 2009;
Morinder 2011;
Melnyk 2007;
Woolford 2012b;
Hemetek 2015;
Alm 2008;
Howie 2016; Li
2016; Nguyen
2014; Daley
2008

Jogova 2013;
Nguyen 2014;
Woolford 2012a;
Woolford 2010;
Smith 2014b;
Riiser 2013;
Staiano 2012

Confidence

Low confidence

From a review with
minor concerns
about quality?

Moderate
confidence

From a review with
minor concerns
about quality?

Very low
confidence

From a review with
minor concerns
about quality?
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Summary of review finding

Supporting quotes
questions and taking the
pictures.”

Overlap with other reviews

Studies

Confidence

Burchett 2018: Lifestyle weight management programmes for children: A systematic review using Qualitative Comparative Analysis to identify

critical pathways to effectiveness

Learning how to change

Practical experiences, as opposed to didactic
information giving, were valued: Practical physical
activity sessions; interactive healthy eating
sessions; health behaviour change strategies

Getting all the family ‘on-board’

Engaging the wider family was felt to enable shared
understanding across family members,
responsibility for making changes and creation of a
healthy home environment.

obesity: evidence reviews for effectiveness and acceptability of weight management

“It wasn't just like ‘you need
to do more exercise and
you need to eat better’ — it
actually taught us like how
to” Child

“The challenge charts you
gave us, he loved it, loved
it. Yeah he absolutely
thought that was brilliant,
and it was competition
cause his brother joined in’
Parent

“They've got to have the
support of the others in the
family otherwise it's almost
impossible” Health
professional

“‘How can | tell her “this is
what you need to do” if
she's not seeing me do it”
Parent

McMaster 2020

Aspects of weight
management service:
Education

Aspects of weight
management service:
Strategies to facilitate
behaviour change

Jones 2017

Intervention content:
Active engagement
Physical activity vs.
Diet: Enjoyment from
learning to eat healthily
Physical activity vs.
Diet: Enjoyment of
sports and physical
activity

McMaster 2020

Reasons for attrition:
Patient/family motivation
Barriers to behaviour
change: Perceived
inadequate support from
wider family
Communication and
therapeutic relationship

Jones 2017
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Watson 2012;
Pittson 2013;
Robertson 2009

Staniford 2011;
Lucas 2014;
Watson 2012;
Stewart 2008

Low confidence

From a review with
serious concerns
about quality®

Low confidence

From a review with
serious concerns
about quality®
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Social support

A safe space with similar others in which to gain
confidence and skills, which provided a positive
contrast to experiences of prejudice and bullying.

“finding out you weren't
alone in this [...] having an
open forum to say my kid
does that too, cause you
feel so guilty” Parent

“| found them fun because |
was surrounded by different
people who were in the

situation that | was in” Child

Support: Importance of

family support

Jones 2017

Support: Peer support

valued
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Pittson 2013;
Staniford 2011;
Lucas 2014;
Watson 2012

Low confidence

From a review with
serious concerns
about quality®
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T McMaster 2020 was assessed as having moderate concerns (on a scale of minor, moderate, or serious) using the SBU ‘tool to assess methodological

limitations of qualitative evidence synthesis’. (ENTREQ)

2 Jones 2019 was assessed as having minor concerns (on a scale of minor, moderate, or serious) using the SBU ‘tool to assess methodological limitations of
qualitative evidence synthesis’. (ENTREQ)

3 Burchett 2018 was assessed as having serious concerns (on a scale of minor, moderate, or serious) using the SBU ‘tool to assess methodological limitations of

qualitative evidence synthesis’. (ENTREQ)

See appendix F for full GRADE-CERQual tables.
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1.1.9 Economic evidence

A single search was performed to identify published economic evaluations of relevance to
this review question in this guideline update (see Appendix B). The search retrieved 1,700
results and after removing duplicates, 1,036 were screened. 1,023 studies were excluded
after the title and abstract screening, and an additional 11 studies were excluded following
the full-text review.

1.1.9.1 Included studies

Table 27 provides summary details of the included studies. See Appendix | for a full evidence
table and assessment of applicability and limitations.

1.1.9.2 Excluded studies

See Appendix K for excluded studies and reasons for exclusion.
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1.1.10 Summary of included economic evidence

Table 27: Summary of economic evidence

Panca. et al (2018)

Directly applicable Approach to
(Appendix I; table analysis:

Deterministic:
Three sensitivity analyses were

Enhanced = - = -
standard care

4) with minor A within-trial presented - no adjustment, complete

limitations ( cost-utility case analysis, and complete case

Appendix | ; table  analysis based HELP - Healthy £1003 0.008  £120,630 4nalysis with no adjustment. In the

5)) on a randomised Eating Lifestyle base case analysis, data included
controlled trial of Programme values imputed using multiple
the HELP imputation with SEs corrected to
(Healthy Eating account for uncertainty in the imputed
Lifestyle values. The QALYs gained were
Programme) adjusted for age, gender and baseline
intervention, a utility values. The incremental costs
community- were adjusted for age, gender costs in
delivered the 6-month period prior to baseline.

evidence-based
multicomponent
intervention

The no adjustment analysis was the
same as the base case analysis except
the QALYs gained and incremental

focusing on costs were unadjusted. The complete
enhancing case analysis was the same as the
motivation to base case except there was not
change, multiple imputation of missing values.

developing self-

efficacy and self-

esteem for
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The complete case analysis with no
adjustment was the same as the base
case analysis except the QALYs
gained and the incremental costs were
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individuals with
obesity.

Perspective: UK
NHS perspective

Time horizon: 12
months

Costs:

Cost of the life
style intervention
and the cost of
follow-up was
calculated for
every
participant. Cost
of follow-up was
calculated based
on resource use
data collected
retrospectively in
the trial via
qguestionnaires.

Effectiveness:
Effects were
measured in
QALYs using the
EQ-5D-3L

Price year and
discount rate: All
prices were

61

unadjusted and there was no multiple
imputation of missing values. The
incremental costs and QALYs gained
for HELP versus enhanced standard
care remained not significantly
different from zero when re-running
the base case analysis without
adjustment and using complete cases.

Probabilistic:

Bootstrapping was conducted to generate
a cost-effectiveness acceptability curve.
For each of the 20 imputed datasets,
1000 bootstrap replications were run. The
results were combined using published
equations to calculate standard errors
around the mean values — accounting for
uncertainty in imputed values, the
skewed nature of the cost data and utility
values and sampling variation. The cost-
effectiveness acceptability curve shows
that the probability of HELP being cost-
effective is 0.002 at a threshold of
£20,000 per QALY and 0.046 at a
threshold of £30,000 per QALY.



FINAL

provided in
2013/14

and
costs/QALYs. No
discounting was
required due to
the 1 year time-
horizon.
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Robertson et al. (2018).

Directly
applicable
(Appendix |; table
4) with minor
limitations

(Appendix |; table
5)

Approach to analysis: a
within trial economic

evaluation of the Families for Usual Care
Health V2 (FFH) programme.

Perspective: a UK NHS and

personal social services FEH

perspective

Time horizon: 12 months
post randomisation

Costs: A programme-specific
estimate of cost per session
per child was calculated
based on their attendance.

Effectiveness: BMI-z scores
and QALYs. QALY profiles
were estimated for each child
using health utilities
generated from EQ-5D-Y
responses from children and
parents.

Price year and discount FFH
rate: All prices were
provided in 2013/14. No
discounting was required
due to the 1 year time-
horizon.

Usual Care

Health outcomes: BMI z-score

£548
(£73)

£998
(£72)

Health outcomes: QALYs

£507

£1,019

£450

(bootstrap 0.114 diff £3935 per unit

95% ClI
£249,
£650;

p<0.001)

£512

in BMI z-
score

0.0009
QALYs
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change in BMI z
score

£552,175 per
QALY

Deterministic:

Four scenarios were
investigated to identify the
impact on the main cost-
effectiveness results. For
scenario 1, analysing
programme completers
separately, produced a mean
ICER of £27,790 which is closer
to the NICE threshold of
£20,000 and the probability of
cost-effectiveness at £20,000
was 43% whereas for non-
completers usual care is
dominant. For scenario 2, using
multiple imputation to address
missing data resulted in an
ICER of £9,119 and a
probability of cost-effectiveness
at £20,000 was 67%. Scenario
3 where parent-reported values
for their children’s health-related
quality of life were used, the
probability of cost-effectiveness
was 23%. Scenario 4
incorporated parents own
health-related quality of life
when generating QALYs which
reduced the probability of cost-
effectiveness to 2%.

Probabilistic:

The cost-effectiveness plane
shows all estimates are in the
north-west (greater costs and
fewer health benefits) or north-
east quadrant (greater costs
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and more health benefits). The
cost-effectiveness acceptability
curve showed the probability of
FFH being cost effective at
£20,000 is 28% and regardless
of the threshold value, the
probability of cost-effectiveness
does not exceed 40%.
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1.1.11 Economic model

No economic modelling was conducted for this topic.

1.1.12 Unit costs

Not applicable.

1.1.13 The committee’s discussion and interpretation of the evidence

The outcomes that matter most
Quantitative: Primary outcomes

During the development of the protocol, change in BMI, BMI z-score and weight were
identified as critical outcomes. Out of these outcomes, BMI z-score was agreed upon as the
crucial outcome for measuring the success of weight management in children and young
people. This measure is standardised for age and gender, so is the most commonly used
and most appropriate measure for children and young people. It allows for direct comparison
of changes in adiposity across populations of children and young people at different ages
while their height is still changing.

It was not possible to meaningfully combine change in BMI and change in weight measures
with BMI z-score for the main network meta-analysis. The committee agreed that any further
pair-wise analysis on change in BMI or change in weight would be unnecessary and would
not add any useful insight beyond the main BMI z-score analysis. For this reason, these
outcomes were not reported in the review.

In addition to the main BMIz analysis, measures central adiposity were also considered
valuable, however these are less frequently reported. For this reason, waist circumference
and waist to height ratio, where possible, were examined as additional primary outcomes.

The other secondary outcomes the committee were interested in were quality of life, insulin
sensitivity liver function, blood pressure, eating disorders and serious adverse events.
However, these were generally not well reported, the committee found it difficult to use these
outcomes to consider the wider effects of weight management beyond changes to BMI z-
score and quality of life.

Quantitative: Timepoints and age groups

The committee were interested in outcomes that reported data at least 6 months post
intervention to examine whether changes in BMI z-score made during weight management
interventions were sustainable. Follow up was stratified into short follow up (between 6
months and 12 months post intervention) and longer follow up (longest time point 212
months post intervention) to compare outcomes across interventions with different timelines.
The short and long follow up results were consistent with each other so the committee did
not preference one over the other.

It was also important for the committee to consider data for different age groups separately,
as the provision of and content of weight management interventions are known to differ for
the distinct needs of different age groups. Data were stratified into 2-5 years (pre-school), 6-
11 years (primary school) and 12-18 years (secondary school).The largest pool of data
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available was for 6-11 years, so the committee chose to focus on most closely on this age
group.

Qualitative outcomes

During the development of the review protocol, the committee were interested in exploring
individual perspectives, values, beliefs, experiences or attitudes that were considered to
influence the acceptability of weight management programmes for children and young
people. The qualitative findings emphasised the value participants placed on psychological
and social outcomes of weight management, as well as the physical outcomes. The
quantitative evidence considered quality of life measures and eating disorders, but not the
full range of psychological and social impacts such as stigma, bullying and self-esteem.

Maintenance of weight management for a period of 6 months or more was not well explored
in the qualitative evidence, which focused on the experiences during participation in weight
management interventions. The value of different combinations of behaviour change, diet
modification and physical activity components was also not explored in depth. The committee
did not base any recommendations directly on the qualitative evidence, but used the ideas it
highlighted as context for the recommendations and how they would be experienced by
children and young people and their parents and carers.

The quality of the evidence
Quantitative evidence

For the quantitative review, an update was conducted of existing Cochrane reviews which
explored the effectiveness of diet, physical activity and behavioural interventions for the
treatment of overweight or obesity in children aged up to 6 years (Colquitt 2016), 6 to 11
years (Mead 2017), 12 to 17 years (Al-Khudairy 2017) and parent-only interventions for
childhood overweight or obesity in children aged 5 to 11 years (Loveman 2015). These
reviews were directly applicable and of low risk of bias. The key difference between the
Cochrane reviews and the approach utilised in the NICE evidence review was that follow-up
was limited to at least 6 months post-intervention. This meant that a number of studies that
were included in the Cochrane reviews were subsequently excluded due to insufficient follow

up.

The quantitative findings were assessed using GRADE. The network meta analyses of BMI
z-scores were all rated either low quality (2-5 year olds at 212 months follow up and 6-11
year olds at 6-12 months follow up) or very low quality (2-5 year olds and 12-18 year olds at
6-12 months follow up and 6-12 year olds at 212 months follow up). Downgrading was mostly
due to issues with risk of bias and imprecision.

Of the 45 pairwise comparisons conducted for all other outcomes, 5 were high quality (all
from 6-11 age group), 8 were moderate quality (all from 6-11 age group), 2 were low quality
(all from 6-11 age group), and 30 were very low quality (5 from 2-5 age group, 8 from 6-11
age group, and 17 from 12-18 age group).

Notable factors that limited to the quality of the evidence were the age and location of the
included studies. There were no limits on the country (including non-OECD countries) or date
(including pre-2000 studies) which meant that some of the evidence lacked generalisability to
a modern UK context. For example, Kelishadi 2009, which was a study that was conducted
in Iran and included a number of critical outcomes. This study compared basic support with
energy-restricted diet and a dairy-rich diet. The study demonstrated a significant difference
between the diet interventions and basic support. The committee discussed this result and
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the context of the study and concluded that it was not applicable to a UK setting as the diet
intervention was a dairy rich diet intended for an Iranian population who consumed very little
diary. Based on this discussion, the dairy-rich study arm was not included in the network
meta-analysis.

Furthermore, the analysis was also limited in which variables could be analysed. The original
analysis plan involved conducting a network meta regression, however there was insufficient
suitable data to conduct this analysis. Therefore, no examination of the covariates
(intervention target, setting, delivery and contact) was possible.

Qualitative evidence

The evidence was collected from existing thematic syntheses of qualitative data. This added
a layer of abstraction to the findings and made it harder to assess quality. A modified
GRADE CerQUAL was applied to the themes taken from the reviews, which criteria adapted
to use the available information. As a result, most themes were rated as very low quality
evidence.

As the evidence was presented via the interpretation of the review authors, the quality of the
findings also needed to be considered in relation to the quality of the reviews themselves.
The quality of the reviews was assessed using the SBU ‘tool to assess methodological
limitations of qualitative evidence synthesis’ (ENTREQ). Jones 2017 was rated high quality,
McMaster 2020 moderate quality, and Burchett 2018 low quality.

The qualitative evidence did not differentiate between different approaches to weight
management or look at the combinations of components, therefore it could not explain
differences across the quantitative studies.

Integration of qualitative and quantitative

The quantitative findings appear contradictory in that the majority of views expressed in the
qualitative evidence were supportive of the weight management interventions and indicated
that participants often felt well supported and happy with the programs they attended. This is
at odds with the finding that they are very rarely effective and so participants do not obtain
the outcomes they are working for. This may be explained by the different time points used
for data collection. The quantitative evidence looked only at follow up after 6 months or more,
whereas the qualitative evidence may have been collected during the interventions or at a
shorter follow up. Participants views may have been different had they been interviewed at a
longer follow up when they had experienced the poor long-term outcomes.

The qualitative evidence suggests a variety of barriers to the acceptability of weight
management interventions; however these barriers would impact willingness to participate
and adhere to the intervention programme. They are not sufficient to explain the poor long
term effectiveness of weight management for individuals who engaged with or completed the
programs. Evidence from Jones 2017 offers the possibility that a lack of ongoing support
once the program has finished contributes to poor long term outcomes. The other reviews did
not highlight this theme though.

Benefits and harms
Drivers of overweight and obesity

Overweight and obesity are complex conditions. While the evidence primarily focused on
components of weight management interventions and their impact on BMI z-score, the
committee noted that this update can also allow some of the narratives around overweight
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and obesity to be updated. The committee felt it was important to acknowledge that
overweight and obesity is a chronic relapsing condition that is affected and driven by a
multitude of circumstances and factors. Taking this into consideration, they felt that while
weight management programmes may be of some benefit, it was more important to address
the drivers of obesity first, which may allow individuals and healthcare professionals to
understand the cause of overweight and obesity, and subsequently plan the treatment
accordingly which may allow weight loss to be sustained into adulthood.

Based on their experience and expertise, they drafted a non-exhaustive list of examples of
the wider determinants and the context of overweight and obesity and that should be taken
into consideration. Many of these reflect health inequalities that may limit a child or young
person’s ability to address overweight or obesity and are outside of the child or young person
and their parent or carer’s control.

This recommendation was established as an overarching general principle of care and then
referred to in multiple other recommendations to emphasise that weight cannot be addressed
in isolation and overweight or obesity is highly likely to recur throughout the child or young
person’s life. The committee agreed that this holistic lifelong approach is critical to providing
interventions for overweight or obesity.

Other services and support

Following on from the discussions about the wider determinants of overweight and obesity,
the committee further noted while weight management programmes may be of benefit, these
don’t serve as the right place to address the drivers of obesity. They noted that there are
other services in the pathway that should be utilised and that intervention should take a
multidisciplinary approach. Based on this discussion, the committee recommended that it
may be more appropriate to refer children and young people to other services such as social
care, physiotherapy, medical assessments for any comorbidity, and early help services (for
example, youth work or parenting) before referring on the behavioural overweight and
obesity management interventions. They also recommended that local mental health
pathways should be used to access support if there are concerns about the child or young
person’s mental health.

The value and purpose of weight management interventions

The 2013 guidance on weight management: lifestyle services for overweight and obese
children and young people (PH47) recommended that all lifestyle weight management
programmes for overweight and obese children and young people should be multi-
component and should focus on diet and healthy eating habits, physical activity, reducing the
amount of time spent being sedentary and strategies for changing the behaviour of the child
or young person and all close family members. The guideline also went on to detail the core
components of the weight management programme.

The data from the network meta-analyses (NMAs) (see Appendix M), showed that in children
aged under 6 years, we could not differentiate between the effectiveness of different
components when compared to each other or with basic support. However, = 12 months post
intervention follow up, the analysis did demonstrate that behaviour change techniques (BCT)
+ diet and BCT + diet+ exercise, resulted in a reduction in BMI z-score when compared to
diet+ exercise. In children aged 6- 11 years, evidence showed that 6-12 months post-
intervention, BCT+ diet demonstrated a reduction in BMI z-score when compared to basic
support and BCT alone. At = 12 months post intervention follow up, BCT+ diet demonstrated
a reduction in BMI z-score when compared to BCT+ exercise. Further analysis in this age
group in the form of a component NMA, also demonstrated that the diet component resulted
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in the reduction in BMI z-score at = 12 months post intervention follow up. In children and
young people aged 12- 18 years, we could not differentiate between different components
when compared to each other or with basic support, at 6- 12 months post-intervention.

The qualitative evidence indicated that participants in overweight and obesity management
interventions did find them valuable. There was an emphasis on psychological and social
outcomes of weight management in terms of improved self-esteem, confidence, and forming
a group of others with shared experiences. This prompted a discussion about the purpose
and benefits of referring children to weight management interventions.

While some evidence was identified that demonstrated some components reduce BMI z-
score in the long term, the committee noted that the overall change in most cases was small
and showed very little meaningful impact of weight management interventions on BMI z-
score after 6 months or longer follow up post intervention. Similar results were also seen in
the Cochrane reviews. For example, in Mead 2017, the subgroup analysis split up by post-
intervention follow -up found that in children aged 6-11 years, studies which did not include a
post-intervention follow up demonstrated a reduction in BMI z-score [mean difference: -0.09
(Cl:-0.15, -0.04)]. The analysis further showed that at post-intervention follow up of less than
6 months, between 6 -12 months and greater than 12 months, there was no difference in
change in BMI z-score. While the overall, effect estimate demonstrated a small reduction in
BMI z-score [mean difference: -0.06 (Cl:-0.10, -0.02)], the subgroup analysis suggested that
the overall reduction in BMI z-score could be attributed to the studies that included no post
intervention follow-up, which were not included in our analyses.

As improvement to BMI z-score is the primary purpose of weight management interventions,
this lack of a sustained benefit undermined the original reason for recommending these
interventions. Furthermore, when considered in the context of an individual’s weight
trajectory, a small change in BMI z-score over a long follow up may not be clinically
meaningful or personally valuable to the individual if it is reflective of weight regain after a
larger change during the intervention period. The committee discussed whether this would
mean that the potential harms would outweigh the benefits, both in terms of the resource
costs of commissioning interventions and the personal impact on children and young people
and their parents and carers.

They considered the possibility of no longer recommending weight management
interventions for children and young people but decided that without a direct alternative to
recommend, this would be too radical a change to services which would cause more harm
overall. The committee also concluded that weight management could be recommended on
the merits of the wider benefits, as long as it is accompanied by other forms of support,
alongside other health and social care services that can help address the drivers of obesity.
They felt strongly that it should be made clear that there are unlikely to be any long-term
improvements to BMI and weight management should not be recommended with BMI as a
focus. They drafted a recommendation based on this in order to retain the benefits of these
interventions and minimise the potential harm of false expectations.

Core components of behavioural overweight and obesity management interventions

Based on the evidence from the NMAs, the committee recommended that weight
management interventions should contain a diet and a behaviour change component, as
there was some evidence for their effectiveness. They added that a physical activity
component could also be considered, but there was no evidence of it being an effective
component of overweight and obesity management interventions. They also adapted existing
recommendations from PH47 that emphasised offering maintenance advice after completion
of overweight and obesity management interventions and offering interventions that are
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multi-component and tailored to meet individual needs. They used the behaviour change
components identified from the included studies (motivational techniques; setting goals and
planning how to achieve them; giving feedback or rewards for progress; encouraging self-
monitoring and building on success; teaching people strategies to implement changes;
making it easier to make changes) as the basis for expanding on what multicomponent
interventions could include, within the context of wider NICE guidelines on behaviour change.

Developing a tailored plan to meet individual needs

The committee agreed that a tailored plan was important, so retained the majority of
recommendations pertaining to this from PH47. The qualitative evidence supported the idea
of tailoring and individual patient centred care, appropriate to the child or young person's
age, sex, ethnicity, cultural background, economic and family circumstances, any special
needs and degree of overweight and obesity. The committee viewed this as the best way to
meet families’ needs, and the concerns highlighted in this evidence also reinforced the need
to accommodate any issues around mental health and wellbeing. The committee also agreed
that involving the wider family in interventions, using the support available and making
sensible sustainable changes constituted good advice based on their experience. Therefore,
they decided by consensus to continue to recommend the same established practice.

The committee made some changes to elaborate on some of these recommendations and to
ensure that they are consistent with how services are offered and less prescriptive in their
description of interventions. They committee expanded on a recommendation about mental
wellbeing to acknowledge that this may be affected by the child or young person’s weight
and may in turn affect their weight, as this was a concern reflected in the qualitative
evidence. They also added further recommendations ensure that the tailored plan for dietary
changes is age-appropriate, affordable, culturally sensitive, consistent with healthy eating
advice and by committee consensus added reduction in sedentary behaviour to the
recommendations.

Encouraging adherence to interventions

The committee agreed on consensus to base recommendations on encouraging adherence
to behavioural overweight and obesity management interventions on previous
recommendations from PH47. Many of these were retained in principle, with changes to split
them into separate recommendations, merge similar recommendations, simplify the wording,
or reorder the points they made. The qualitative evidence in this review and in review 1.3 on
uptake of weight management interventions showed how the accessibility and convenience
of the interventions could act as barriers or facilitators to attendance. The need for suitable
venues, times, flexibility, and consistency were the same as what had been recommended in
PH47, so the committee decided to continue to recommend these same factors. They also
used their expertise and experience to agree that maintaining contact with families and
following up on any problems with attendance were valuable recommendations, so they also
based these in the established guidance from PH47.

The committee discussed how best to address concerns or barriers that may affect the child

or young person’s attendance and participation in the intervention. They agreed it was useful
to repeat the discussion points from the initial referral to ensure consistency. Likewise, when
reviewing progress towards meeting goals they agreed it was important to continue to focus

on achievable health goals, rather than focusing solely on weight goals (which are less likely
to be met), and to address any difficulties that affect the person’s attendance and
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participation. If difficulties cannot be resolved, they agreed that alternative options such as
referral to another service could help the child or young person maintain adherence.
Recommendations on resolving a family’s issues with attendance and on alternative options
if they cannot be resolved were adapted the mirror the corresponding recommendations
made for adults. The committee agreed by consensus that based on their experienced these
recommendations applied equally to children and young people.

Providing ongoing support

Ongoing support for overweight and obesity management was an important consideration, as
the evidence showed no sustained change in weight once interventions ended. There was
discussion on how strongly to recommend longer term support and what support this should
be. Some committee members felt that a strong recommendation to provide this support
would restrict services that are unable to provide it from being commissioned, which may
have a greater negative impact on provision of services overall. Some lay members felt that
while overweight or obesity is a long term condition, they would not necessarily want to
recommend long term interventions with no endpoint, so instead emphasised the need for
long term support with the drivers of overweight and obesity along with follow-up support in
overweight and obesity management interventions. Additionally, the level of support offered
in the long term varied across the studies, therefore it was difficult to state how long support
should be provided. As weight maintenance is an important factor and based on their
expertise in supporting children and young people through their path to adulthood, the
committee recommended that children and young people should be referred to interventions
that can offer ongoing maintenance advice.

They agreed that it is important to continue to measure and monitor the child or young
person’s weight, as overweight and obesity can be a recurring condition and that further
support is needed if the child or young person’s BMI begins to increase. They also agreed it
was not practical to specify a timeframe for how long a child or young person should continue
to be measured because that will depend on their age and needs. For this reason, they drew
on recommendations that had been made in previous guidance (PH47) which they felt were
still necessary to guide how long term follow up should be done. They recommended that
after the intervention has been completed, healthcare professionals should give children,
young people, their parents and carers information about any additionally local sources of
long-term support. The committee discussed what other support should be specifically
recommended and they decided upon a non-exhaustive list of examples: support from a
dietitian, youth worker, school nurse, family support worker, local support group, online
groups or networks, friends and family, Talking Therapies, healthcare endorsed apps,
national programs, and community groups (for example, local leisure services or sports
clubs).

Additionally, due to the lack of information on long term support, the committee made a
research recommendation on the effectiveness and cost effectiveness of behavioural
overweight and obesity management interventions with long term support. The committee
held the view that obesity is a chronic condition so there is an expectation that people will
need ongoing support over the long term, however the majority of RCTs used fixed term
interventions with very little in the post intervention period. The committee decided it was
important to explore this directly in further research to fill this gap in the evidence. Based on
their experience, the committee still felt it was necessary for ongoing support to be offered
where possible by intervention providers directly and by telling families about other services
that can offer additional support.
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Cost effectiveness and resource use

Two economic studies were identified in the review that examined the cost-effectiveness of
weight management interventions for children and young people with overweight and obesity
in the UK. Both studies conducted a cost-utility analysis alongside a randomised controlled
trial with sufficient follow-up period (more than 6 months from the end of the interventions).
Panca et al. (2018) was based on motivational multicomponent lifestyle-modification
intervention in a community setting (the Healthy Eating Lifestyle Programme (HELP)) that
involved 174 young people with obesity aged 12-19 years. At 12-month evaluation, there
were no differences in quality-adjusted life years (QALYs) between the intervention and
control groups, so HELP was found to be neither effective nor cost-effective. Notice that the
HELP trial was not included in the clinical review as it did not report BMI-z score, but the
economic analysis was still considered to be relevant. Robertson et al. (2018) was based on
the ‘Families for Health V2 programme’ (FFH), a 10-week group-based family intervention for
overweight or obese children aged 6-11 years, that focused on parenting skills, relationship
skills and emotional and social development. At 12-month evaluation, there was no
significant difference in BMI z-score, while the mean costs were significantly higher for FFH
than usual care (UC). FFH was therefore neither effective nor cost-effective for the
management of obesity compared with UC. However, there was some evidence on
improvement of QALYS, indicating that the benefits of interventions might be related to other
health and wellbeing outcomes.

No economic modelling was conducted as there was no sufficient evidence on the clinical
effectiveness of lifestyle weight management interventions, either from the NMA or meta-
regression. The economic modelling study that was used to inform the previous
recommendations in the guideline showed that lifestyle weight management interventions
costing up to £500 per child and achieving a weight loss of as little as 0.5% could be cost-
effective for children and young people who are overweight (BMI 25-30 kg/m?) and obese
(BMI 30-40 kg/m). However, the analyses only focused on the immediate effect of the
interventions on BMI and assumed that the post-intervention weight trajectory was
maintained for life. More specifically, if children managed to move to a lower BMI-percentile
after the interventions, the analyses assumed that they stayed on the same BMI-percentile
and would not suffer from weight regain relative to their peers for the rest of their life. This is
unlikely to be true though as there was little clinical evidence that suggested weight loss
achieved during a lifestyle weight management programme can be maintained for the long
term. If the weight was regained quickly, the interventions were unlikely to be cost effective.

The committee suggested that it is key to address the drivers of overweight and obesity (e.g.
mental health issues, socio-economic differences, environmental factors) so that weight
management interventions should be embedded into wider programmes that involve multi-
partnership and integration of care. There might be some cost implications associated with
the system-level approach, but it is likely to increase the effectiveness and cost-effectiveness
of the interventions.

The committee pointed out that there was a lack of well-conducted large-scale trials on the
effectiveness and cost-effectiveness of lifestyle weight management interventions for
children and young people with overweight and obesity in the UK, and therefore a research
recommendation was made on this point. A particular emphasis was given to the long-term
support component as obesity is a chronic and relapsing condition and maintaining weight
loss over long-term has always been challenging.

The committee also highlighted the importance of wider benefits of these interventions on
health and wellbeing outcomes as many programmes did not intend for weight reduction
alone. This is in line with what the previous studies that showed some improvement in quality
of life even without any significant BMI reductions. Future economic evaluations need to
consider how to incorporate the wider benefits into the standard evaluation framework.
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Other factors the committee took into account

Weight management programmes in practice

The 2013 NICE guidance on weight management: lifestyle services for overweight and
obese children and young people (PH47) included recommendations on weight
managements services and lifestyle weight management programmes in children and young
people. This guideline defined lifestyle weight management programmes as programmes
that focus on diet, physical activity, behaviour change or any combination of these elements.
While the committee agreed with the general definition of the programme, they highlighted
that this terminology was no longer applicable when considering, how these programmes are
used in practice, and the focus of these programmes.

The committee considered how overweight and obesity management interventions are
commissioned and delivered in current practice. They noted that in some areas, established
programmes are being utilised which are provider-led, however these can be expensive. In
other areas, local authorities have been using NICE guidance, in particular PH47, to
establish their own interventions, or applying the principles outlined in the guidance to their
care pathways. They commented that the situation had changed since the last version of the
weight management guideline, and that recommendations throughout should be amended to
be flexible rather than prescriptive about how integrated care pathways are described and
how the links between GPs, paediatric specialists, weight management interventions, and
other healthcare professionals are organised. Additionally, as evidence looked at various
types of programmes, we could not recommend a single weight management programme for
consideration, therefore a flexible approach to overweight and obesity management
interventions has been detailed in the recommendations.

Secondly, the committee noted that as these programmes focus on the management of
overweight and obesity as well as the behaviours around managing overweight and obesity.
They highlighted that it was important to move away from the ideology that lifestyle is the key
driver of overweight and obesity. Based on these discussions, they highlighted that it was
important that these programmes are referred as ‘behavioural overweight and obesity
management services and interventions. This terminology is now used throughout the
guideline.

Impact on recommendations for uptake of weight management interventions in
children and young people

In light of the limited long term effectiveness of weight management interventions, the
committee revisited the recommendations made regarding increasing uptake of these
services. They decided it was important to weaken the recommendations so as not to imply
that weight management was a comprehensive approach to addressing overweight or
obesity. They also emphasised uptake and referral to other services that may better suit the
needs of children and young people with overweight or obesity, by addressing the
determinants of overweight and obesity.

Recommendations on encouraging adherence to lifestyle weight management programmes
had previously been discussed during evidence review E on uptake of weight management
interventions, however the committee felt that the recommendations considered in that
discussion were more appropriate in the context of this review. They chose to retain and
adapt existing recommendations from PH47, as recommendations targeted at providers of
weight management interventions. They also added a recommendation on using professional
judgement when it is necessary to intervene as part of the duty of care to ensure
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safeguarding for children and young people at higher risk from weight or weight related
comorbidities. This was based on committee consensus and linked to NICE guidance on
babies, children and young people’s experience of healthcare (NG204).

Equality impact assessment

¢ Ethnicity and family background: No evidence was identified that specifically
addressed these populations. The committee emphasised the importance of well
informed cultural tailoring in weight management interventions to make these
accessible to children and young people and their parents and carers from a range of
family backgrounds.

e Children and young people with disabilities, learning disabilities and
neurodevelopmental disabilities. These factors were included in the list of the wider
determinants and the context of overweight and obesity and central adiposity that
was referred to throughout as an important consideration when addressing an
individual child of young person.

e Younger and older groups: The evidence covered children and young people from
age 2 to 18 and sufficient evidence was found for all age groups to be represented.
Therefore it is unlikely that any group will be disadvantaged by the recommendations.

e Looked after children and young people: Family circumstances were listed among the
wider determinants and the context of overweight and obesity and central adiposity
that was referred to throughout as an important consideration when addressing an
individual child of young person.

1.1.14 Recommendations supported by this evidence review

This evidence review supports recommendations 1.2.2 to 1.2.5, 1.12.16, 1.14.1 to 1.14.20,
1.14.32 t0 1.14.33 1.14.34 to 1.14.38, 1.20.3 and the research recommendation outlined in

appendix L..
1.1.15 References - included studies
Effectiveness studies from Cochrane reviews

Bocca, G, Corpeleijn, E, Stolk, RP et al. (2012) Results of a multidisciplinary treatment program in
3-year-old to 5-year-old overweight or obese children: a randomized controlled clinical trial.
Archives of pediatrics & adolescent medicine 166(12): 1109-15

Bocca, G, Corpeleijn, E, van den Heuvel, ER et al. (2014) Three-year follow-up of 3-year-old to 5-
year-old children after participation in a multidisciplinary or a usual-care obesity treatment program.
Clinical nutrition (Edinburgh, Scotland) 33(6): 1095-100

Boutelle KN; Cafri G; Crow SJ (2011) Parent-only treatment for childhood obesity: a randomized
controlled trial. Obesity (Silver Spring, Md.) 19(3): 574-580

Bryant, M., Farrin, A., Christie, D. et al. (2011) Results of a feasibility randomised controlled trial
(RCT) for WATCH IT: A programme for obese children and adolescents. Clinical Trials 8(6): 755-
764

74
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)


https://doi.org/10.1038/oby.2010.238
https://doi.org/10.1038/oby.2010.238
https://doi.org/10.1177/1740774511424766
https://doi.org/10.1177/1740774511424766

FINAL

Collins, C.E., Okely, A.D., Morgan, P.J. et al. (2011) Parent diet modification, child activity, or both
in obese children: An RCT. Pediatrics 127(4): 619-627

Davoli, AM, Broccoli, S, Bonvicini, L et al. (2013) Pediatrician-led motivational interviewing to treat
overweight children: an RCT. Pediatrics 132(5): €1236-46

DeBar, LL, Stevens, VJ, Perrin, N et al. (2012) A primary care-based, multicomponent lifestyle
intervention for overweight adolescent females. Pediatrics 129(3): e611-20

Ebbeling, Cara B, Feldman, Henry A, Chomitz, Virginia R et al. (2012) A randomized trial of sugar-
sweetened beverages and adolescent body weight. N Engl J Med 367: 1407-1416

Ebbeling, CB, Leidig, MM, Sinclair, KB et al. (2003) A reduced-glycemic load diet in the treatment
of adolescent obesity. Archives of pediatrics & adolescent medicine 157(8): 773-9

Epstein, L.H., Paluch, R.A., Gordy, C.C. et al. (2000) Problem solving in the treatment of childhood
obesity. Journal of Consulting and Clinical Psychology 68(4): 717-721

Epstein, L.H., Roemmich, J.N., Stein, R.Il. et al. (2005) The challenge of identifying behavioral
alternatives to food: Clinic and field studies. Annals of Behavioral Medicine 30(3): 201-209

Estabrooks, P.A., Shoup, J.A., Gattshall, M. et al. (2009) Automated Telephone Counseling for
Parents of Overweight Children. A Randomized Controlled Trial. American Journal of Preventive
Medicine 36(1): 35-42e2

Golley RK, Magarey AM, Baur LA et al. (2007) Twelve-month effectiveness of a parent-led, family-
focused weight-management program for prepubertal children: a randomized, controlled trial.
Pediatrics 119(3): 517-525

Grey, Margaret, Berry, Diane, Davidson, Maryanne et al. (2004) Preliminary testing of a program to
prevent type 2 diabetes among high-risk youth. Journal of School Health 74(1): 10-15

Gunnarsdottir, Thrudur, Sigurdardottir, Zuilma Gabriela, Njardvik, Urdur et al. (2011) A randomized-
controlled pilot study of Epstein’s family-based behavioural treatment for childhood obesity in a
clinical setting in Iceland. Nordic Psychology 63(1): 6

Hofsteenge, G.H., Weijs, P.J., Delemarre-van de Waal, H.A. et al. (2013) Effect of the Go4it
multidisciplinary group treatment for obese adolescents on health related quality of life: a
randomised controlled trial. BMC public health 13: 939

Hofsteenge, GH, Chinapaw, MJ, Delemarre-van de Waal, HA et al. (2014) Long-term effect of the
Godit group treatment for obese adolescents: a randomised controlled trial. Clinical nutrition
(Edinburgh, Scotland) 33(3): 385-91

Janicke, DM, Sallinen, BJ, Perri, MG et al. (2008) Comparison of parent-only vs family-based
interventions for overweight children in underserved rural settings: outcomes from project STORY.
Archives of pediatrics & adolescent medicine 162(12): 1119-25

75
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January
2025)


http://pediatrics.aappublications.org/cgi/reprint/127/4/619
http://pediatrics.aappublications.org/cgi/reprint/127/4/619
https://doi.org/10.1037/0022-006x.68.4.717
https://doi.org/10.1037/0022-006x.68.4.717
https://doi.org/10.1207/s15324796abm3003_4
https://doi.org/10.1207/s15324796abm3003_4
https://doi.org/10.1016/j.amepre.2008.09.024
https://doi.org/10.1016/j.amepre.2008.09.024
https://doi.org/10.1542/peds.2006-1746
https://doi.org/10.1542/peds.2006-1746
https://doi.org/10.1186/1471-2458-13-939
https://doi.org/10.1186/1471-2458-13-939
https://doi.org/10.1186/1471-2458-13-939

FINAL

Kalavainen, MP; Korppi, MO; Nuutinen, OM (2007) Clinical efficacy of group-based treatment for
childhood obesity compared with routinely given individual counseling. International journal of
obesity (2005) 31(10): 1500-8

Kelishadi, R, Zemel, MB, Hashemipour, M et al. (2009) Can a dairy-rich diet be effective in long-
term weight control of young children?. Journal of the American College of Nutrition 28(5): 601-10

Kirk, S., Brehm, B., Saelens, B.E. et al. (2012) Role of carbohydrate modification in weight
management among obese children: A randomized clinical trial. Journal of Pediatrics 161(2): 320-
327e1

Lochrie, Amanda S, Wysocki, Tim, Hossain, Jobayer et al. (2013) The effects of a family-based
intervention (FBI) for overweight/obese children on health and psychological functioning. Clinical
Practice in Pediatric Psychology 1(2): 159

Magarey, AM, Perry, RA, Baur, LA et al. (2011) A parent-led family-focused treatment program for
overweight children aged 5 to 9 years: the PEACH RCT. Pediatrics 127(2): 214-22

McCallum, Z., Wake, M., Gerner, B. et al. (2007) Outcome data from the LEAP (Live, Eat and Play)
trial: A randomized controlled trial of a primary care intervention for childhood overweight/mild
obesity. International Journal of Obesity 31(4): 630-636

Mirza, NM, Palmer, MG, Sinclair, KB et al. (2013) Effects of a low glycemic load or a low-fat dietary
intervention on body weight in obese Hispanic American children and adolescents: a randomized
controlled trial. The American journal of clinical nutrition 97(2): 276-85

Nowicka, P., Lanke, J., Pietrobelli, A. et al. (2009) Sports camp with six months of support from a
local sports club as a treatment for childhood obesity. Scandinavian Journal of Public Health 37(8):
793-800

Okely AD, Collins CE, Morgan PJ et al. (2010) Multi-site randomized controlled trial of a child-
centered physical activity program, a parent-centered dietary-modification program, or both in
overweight children: the HIKCUPS study. The Journal of pediatrics 157(3): 388

Quattrin, T., Roemmich, J.N., Paluch, R. et al. (2014) Treatment outcomes of overweight children
and parents in the medical home. Pediatrics 134(2): 290-297

Quattrin, T, Roemmich, JN, Paluch, R et al. (2012) Efficacy of family-based weight control program
for preschool children in primary care. Pediatrics 130(4): 660-6

Resnicow, K., Taylor, R., Baskin, M. et al. (2005) Results of go girls: a weight control program for
overweight African-American adolescent females. Obesity research 13(10): 1739-1748

Saelens, B.E.; Lozano, P.; Scholz, K. (2013) A randomized clinical trial comparing delivery of
behavioral pediatric obesity treatment using standard and enhanced motivational approaches.
Journal of pediatric psychology 38(9): 954-964

76
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January
2025)


https://doi.org/10.1016/j.jpeds.2012.01.041
https://doi.org/10.1016/j.jpeds.2012.01.041
https://doi.org/10.1038/sj.ijo.0803509
https://doi.org/10.1038/sj.ijo.0803509
https://doi.org/10.1038/sj.ijo.0803509
https://doi.org/10.1177/1403494809344444
https://doi.org/10.1177/1403494809344444
https://doi.org/10.1016/j.jpeds.2010.03.028
https://doi.org/10.1016/j.jpeds.2010.03.028
https://doi.org/10.1016/j.jpeds.2010.03.028
http://pediatrics.aappublications.org/content/134/2/290.full.pdf+html
http://pediatrics.aappublications.org/content/134/2/290.full.pdf+html
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed9&NEWS=N&AN=41856780
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed9&NEWS=N&AN=41856780
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed14&NEWS=N&AN=563081254
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed14&NEWS=N&AN=563081254

FINAL

Savoye, Mary, Nowicka, Paulina, Shaw, Melissa et al. (2011) Long-term results of an obesity
program in an ethnically diverse pediatric population. Pediatrics 127(3): 402-410

Small, L, Bonds-McClain, D, Melnyk, B et al. (2014) The preliminary effects of a primary care-based
randomized treatment trial with overweight and obese young children and their parents. Journal of
pediatric health care : official publication of National Association of Pediatric Nurse Associates &
Practitioners 28(3): 198-207

Stark, LJ, Clifford, LM, Towner, EK et al. (2014) A pilot randomized controlled trial of a behavioral
family-based intervention with and without home visits to decrease obesity in preschoolers. Journal
of pediatric psychology 39(9): 1001-12

Stark, LJ, Spear, S, Boles, R et al. (2011) A pilot randomized controlled trial of a clinic and home-
based behavioral intervention to decrease obesity in preschoolers. Obesity (Silver Spring, Md.)
19(1): 134-41

Toulabi, T., Khosh Niyat Nikoo, M., Amini, F. et al. The influence of a behavior modification
interventional program on body mass index in obese adolescents. Journal of the Formosan Medical
Association

Vos, RC, Huisman, SD, Houdijk, EC et al. (2012) The effect of family-based multidisciplinary
cognitive behavioral treatment on health-related quality of life in childhood obesity. Quality of life
research : an international journal of quality of life aspects of treatment, care and rehabilitation
21(9): 1587-94

Vos, RC, Wit, JM, Pijl, H et al. (2011) Long-term effect of lifestyle intervention on adiposity,
metabolic parameters, inflammation and physical fitness in obese children: a randomized controlled
trial. Nutrition & diabetes 1(10): €9

Wake, M., Baur, L.A., Gerner, B. et al. (2009) Outcomes and costs of primary care surveillance and
intervention for overweight or obese children: The LEAP 2 randomised controlled trial. BMJ (Online)
339(7730): 1132

Warschburger, P., Kroeller, K., Haerting, J. et al. (2016) Empowering Parents of Obese Children
(EPOC): A randomized controlled trial on additional long-term weight effects of parent training.
Appetite 103: 148-156

Effectiveness studies from updated search

Anderson, Y.C., Wynter, L.E., O'Sullivan, N.A. et al. (2021) Two-year outcomes of Whanau Pakari,
a multi-disciplinary assessment and intervention for children and adolescents with weight issues: A
randomized clinical trial. Pediatric Obesity 16(1): €12693

Arlinghaus, K.R.; O'Connor, D.P.; Johnston, C.A. (2019) Frequency of school-based intervention
needed to improve weight outcomes of Mexican-American adolescents with overweight or obesity:
a randomized controlled trial. Pediatric Obesity 14(12): e12568

77
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January
2025)


https://doi.org/10.1016/j.jfma.2011.05.007
https://doi.org/10.1016/j.jfma.2011.05.007
http://www.bmj.com/cgi/reprint/339/sep03_2/b3308
http://www.bmj.com/cgi/reprint/339/sep03_2/b3308
http://www.elsevier.com/inca/publications/store/6/2/2/7/8/5/index.htt
http://www.elsevier.com/inca/publications/store/6/2/2/7/8/5/index.htt
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues

FINAL

Bohlin, A., Hagman, E., Klaesson, S. et al. (2017) Childhood obesity treatment: telephone coaching
is as good as usual care in maintaining weight loss - a randomized controlled trial. Clinical Obesity
7(4): 199-205

Fedele, David A, Janicke, David M, McQuaid, Elizabeth L et al. (2018) A Behavioral Family
Intervention for Children with Overweight and Asthma. Clinical practice in pediatric psychology 6(3):
259-269

Ford, A.L., Bergh, C., Sodersten, P. et al. (2010) Treatment of childhood obesity by retraining
eating behaviour: randomised controlled trial. BMJ (Clinical research ed.) 340: b5388

Gerards, S.M.P.L., Dagnelie, P.C., Gubbels, J.S. et al. (2015) The effectiveness of lifestyle triple P
in the Netherlands: A randomized controlled trial. PLoS ONE 10(4): e122240

Njardvik, U., Gunnarsdottir, T., Olafsdottir, A.S. et al. (2018) Incorporating Appetite Awareness
Training Within Family-Based Behavioral Treatment of Pediatric Obesity: A Randomized Controlled
Pilot Study. Journal of pediatric psychology 43(9): 1017-1027

Robertson, W., Fleming, J., Kamal, A. et al. (2017) Randomised controlled trial and economic
evaluation of the 'Families for Health' programme to reduce obesity in children. Archives of Disease
in Childhood 102(5): 416-426

Soltero, E.G., Olson, M.L., Williams, A.N. et al. (2018) Effects of a Community-Based Diabetes
Prevention Program for Latino Youth with Obesity: A Randomized Controlled Trial. Obesity 26(12):
1856-1865

Spence, N.D., Newton, A.S., Keaschuk, R.A. et al. (2022) Parents as Agents of Change in
Managing Pediatric Obesity: A Randomized Controlled Trial Comparing Cognitive Behavioral
Therapy versus Psychoeducation Interventions. Childhood obesity (Print)

Stark, L.J., Filigno, S.S., Kichler, J.C. et al. (2019) Maintenance Following a Randomized Trial of a
Clinic and Home-based Behavioral Intervention of Obesity in Preschoolers. Journal of Pediatrics
213: 128-136e3

Wild, C.E.K., Wynter, L.E., Triggs, C.M. et al. (2021) Five-year follow-up of a family-based
multidisciplinary program for children with obesity. Obesity 29(9): 1458-1468

Yackobovitch-Gavan, M., Wolf Linhard, D., Nagelberg, N. et al. (2018) Intervention for childhood
obesity based on parents only or parents and child compared with follow-up alone. Pediatric
Obesity 13(11): 647-655

Qualitative

Burchett, H.E.D., Sutcliffe, K., Melendez-Torres, G.J. et al. (2018) Lifestyle weight management
programmes for children: A systematic review using Qualitative Comparative Analysis to identify
critical pathways to effectiveness. Preventive Medicine 106: 1-12

78
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)


http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1758-8111
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1758-8111
https://doi.org/10.1037/cpp0000237
https://doi.org/10.1037/cpp0000237
https://doi.org/10.1136/bmj.b5388
https://doi.org/10.1136/bmj.b5388
http://www.plosone.org/article/fetchObject.action?uri=info:doi/10.1371/journal.pone.0122240&representation=PDF
http://www.plosone.org/article/fetchObject.action?uri=info:doi/10.1371/journal.pone.0122240&representation=PDF
https://doi.org/10.1093/jpepsy/jsy055
https://doi.org/10.1093/jpepsy/jsy055
https://doi.org/10.1093/jpepsy/jsy055
http://adc.bmjjournals.com/
http://adc.bmjjournals.com/
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1930-739X
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1930-739X
https://doi.org/10.1089/chi.2021.0194
https://doi.org/10.1089/chi.2021.0194
https://doi.org/10.1089/chi.2021.0194
http://www.elsevier.com/inca/publications/store/6/2/3/3/1/1/index.htt
http://www.elsevier.com/inca/publications/store/6/2/3/3/1/1/index.htt
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1930-739X
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1930-739X
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)2047-6310/issues
http://www.elsevier.com/inca/publications/store/6/2/2/9/3/4/index.htt
http://www.elsevier.com/inca/publications/store/6/2/2/9/3/4/index.htt
http://www.elsevier.com/inca/publications/store/6/2/2/9/3/4/index.htt

FINAL

Jones, H.M., Al-Khudairy, L., Melendez-Torres, G.J. et al. (2017) Viewpoints of overweight and
obese adolescents attending lifestyle obesity treatment interventions: A gualitative systematic
review. The Lancet 390(speciss1): 50

McMaster, Caitlin M, Gow, Megan L, Neal, Renee et al. (2020) Acceptability of Hospital-Based
Pediatric Weight Management Services among Patients and Families: A Narrative Synthesis.
Childhood obesity (Print) 16(2): 129-140

Economic

Panca M, Christie D, Cole TJ, Costa S, Gregson J, Holt R, Hudson LD, Kessel AS, Kinra S,
Mathiot A, Nazareth |, Wataranan J, Wong ICK, Viner RM, Morris S. Cost-effectiveness of a
community-delivered multicomponent intervention compared with enhanced standard care of
obese adolescents: cost-utility analysis alongside a randomised controlled trial (the HELP
trial). BMJ Open. 2018 Feb 15;8(2):e018640.

Robertson W, Fleming J, Kamal A, et alRandomised controlled trial and economic evaluation
of the ‘Families for Health’ programme to reduce obesity in childrenArchives of Disease in
Childhood 2017;102:416-426.

Other

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A refined
taxonomy of behaviour change techniques to help people change their physical activity and
healthy eating behaviours: the CALO-RE taxonomy. Psychol Health. 2011 Nov;26(11):1479-
98. doi: 10.1080/08870446.2010.540664. Epub 2011 Jun 28. PMID: 21678185.

Tong A, Flemming K, Mclnnes E, Oliver S, Craig J. Enhancing transparency in reporting the
synthesis of qualitative research: ENTREQ. BMC Med Res Methodol 2012;12:181.

79
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)


http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed18&NEWS=N&AN=621418715
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed18&NEWS=N&AN=621418715
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&PAGE=reference&D=emed18&NEWS=N&AN=621418715
https://doi.org/10.1089/chi.2019.0146
https://doi.org/10.1089/chi.2019.0146

FINAL

Appendices

Appendix A — Review protocols

Review protocol for weight management programmes to support children and young
people with obesity.

Review title | Weight management programmes to support children and young people living with overweight and obesity

Review What intervention components and approaches are effective, cost effective and acceptable for children and young

question people living with overweight or obesity?

Objective To find and systematically review evidence for the effectiveness, cost effectiveness and acceptability of
multicomponent interventions as part of weight management programmes to help children and young people
(living with overweight and obesity) to develop into a healthier weight.

Searches The included studies from the following Cochrane reviews will be assessed against the review protocol for

inclusion in this review:

Mead (2017, Diet, physical activity and behavioural interventions for the treatment of overweight or obese children
from the age of 6 to 11 years)

Al-Khudairy (2017, Diet, physical activity and behavioural interventions for the treatment of overweight or obese
adolescents aged 12 to 17 years)
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Colquitt (2016, Diet, physical activity, and behavioural interventions for the treatment of overweight or obesity in
preschool children up to the age of 6 years)

Loveman (2015, Parent-only interventions for childhood overweight or obesity in children aged 5 to 11 years)
The following databases will be searched:

o Cochrane Central Register of Controlled Trials (CENTRAL)

o Cochrane Database of Systematic Reviews (CDSR)

« Embase

« MEDLINE
Searches will be restricted by:

o Date: the search will be limited to dates after March 2015 (the earliest search dates of the Cochrane
reviews that will be used as a source of data for this evidence review)

« English language only
e Human studies only
e RCTs (A search filter will be used to limit results to those from OECD countries)

« Qualitative evidence syntheses (Country limit: UK. Expand to Australia, Canada, Ireland, the Netherlands,
and Scandinavia (Denmark, Norway, and Sweden) if insufficient UK studies are found)
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e The Cochrane RCT classifier will be used (as implemented in EPPI reviewer 5)
Other searches:
e« None

The searches will be re-run 6 weeks before final submission of the review and further studies retrieved for
inclusion.

The full search strategies for MEDLINE database will be published in the final review.

Condition or | Overweight and obesity in children and young people

domain

being

studied

Population Inclusion: Children or young people (2-18 years old) who are living with overweight or obesity

Stratify by age:
e 2-5years old (pre-school)
e 6-11 years old (primary school)
e 12-17 years old (secondary school)

Studies focusing on parents or carers as the agents of change will be included.
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Exclusion:

e Children under 2 years.

e Pregnant women

e People whose body weight is at or below the healthy range (underweight).

Intervention | Behaviour changing interventions including:
e Diet

e Physical activity

e Behavioural therapy

Interventions may be delivered to the parent or carer

Comparator | ¢ Usual care

e No treatment

intervention group).

e Concomitant intervention (another behaviour-changing intervention, which was also delivered in the
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Types of e Randomised controlled trials
study to be
included e Published qualitative evidence syntheses
Findings from published qualitative evidence syntheses relating to the acceptability of components of weight
management programmes will be used directly.
Other e Studies investigating the effectiveness of healthy living programmes that focus on the prevention of
exclusion overweight and obesity and are not specifically targeted at people living with overweight and obesity.
criteria
e Studies only reported outcomes at less than 6 months follow up.
e Studies with pregnant participants
e Studies that included critically ill participants
¢ Interventions that specifically dealt with the treatment of eating disorders or type 2 diabetes
e Studies that included participants with a secondary or syndromic cause of obesity
Context This question forms part of an update and amalgamation of the following guidelines:

e Obesity: identification, assessment and management (2014) NICE guideline CG189

e Weight management: lifestyle services for overweight or obese children and young people (2013) NICE
guideline PH47
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e BMI: preventing ill health and premature death in black, Asian and other minority ethnic groups (2013) NICE
guideline PH46

e Obesity prevention (2006) NICE guideline CG43.

This review covers the effective components of weight management programmes in children and young people.

Primary Outcomes must be collected at least 6 months after a person has completed the programme and data from the
outcomes longest timepoint recorded by studies will also be reported.
(critical
outcomes) |*® Changes in measured body mass index, BMI z score and weight
o If a study reports more than one of these measures, data from only 1 measure will be reported to avoid
double counting of outcomes. Data on BMI z score will be extracted as the preferred measure, following
by BMI and then weight.
e Measures of central adiposity: Waist-to-height ratio, waist circumference
o If a study reports both waist-to-height ratio and waist circumference, only waist-to-height ratio data will
be extracted to prevent double counting of outcomes, as this is preferred measure.
Secondary | e Health-related quality of life (measured using a validated tool)
outcomes
(important e Weight related morbidity, limited to: insulin sensitivity, blood pressure, liver function.
outcomes)

e Adverse events, limited to: Eating disorders, serious adverse events
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Data
extraction
(selection
and coding)

All references identified by the searches and from other sources will be uploaded into EPPI reviewer and de-
duplicated. 10% of the abstracts will be reviewed by two reviewers, with any disagreements resolved by discussion
or, if necessary, a third independent reviewer.

This review will make use of the priority screening functionality within the EPPI-reviewer software. At least 50% of
the data set will be screened and we will stop screening after that if we screen more than 2.5% of the database
without an include.

This review will use the included studies from 4 Cochrane reviews, as detailed in section 4. Data, evidence tables
and quality assessments produced as part of these reviews will be used directly. The individual studies included in
the Cochrane reviews will be examined only where there are insufficient details in the evidence tables of the
Cochrane reviews to allow the components in the interventions to be categorised.

A systematic search will be carried out to identify studies published after the search dates for the Cochrane
reviews (see section 4).

The full text of potentially eligible studies will be retrieved and will be assessed in line with the criteria outlined
above. A standardised form will be used to extract data from studies (see Developing NICE guidelines: the manual
section 6.4). The data extraction form will be aligned with the data extraction forms used in the Cochrane reviews
for consistency. Study investigators may be contacted for missing data where time and resources allow.

Risk of bias

(quality)
assessment

Risk of bias will be assessed using the Cochrane RoB 1.0 checklist.
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Strategy for
data
synthesis

Meta-regression

Analysis of the outcome ‘BMI z score’ will use meta-regression to investigate the effective components of the
intervention, as well as the aspects of the intervention that mediate effectiveness.

Intervention components will be classified using the following scheme. This may be refined on discussion with the
committee once included studies are available (for example, categories may be combined if there are too few
studies in each category to produce a meaningful analysis.

Diet:

e Healthy eating advice

e Tailored advice on daily intake
Exercise:

e Physical activity advice

e Exercise programme
Behavioural:

e Parenting skills

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

87




FINAL

e Skills training (for example on speed of eating, reading food labels)
e Behaviour change techniques (as defined by the Behaviour
Change Technique taxonomy) for example: goal setting, self-monitoring

Aspects of the intervention that may mediate effectiveness will also be investigated. Analyses will be prioritised as
follows, depending on the availability of data:

e Who the intervention is delivered to (parent vs parent and child for age groups 2-5 and 6-11, young person
vs parent and young person for age group 12-17)

e Intervention intensity (<26 hrs vs 26 hrs+). Twenty-six hours was chosen to dichotomise the data because it
corresponds to the minimum duration of weight management programme recommended by the US
preventative services task force
(https://jamanetwork.com/journals/jama/fullarticle/2632511?amp;utm_source=JAMALatestlssue&utm_camp
aign=20-06-2017)

e Mode of delivery: Group vs individual, Virtual vs face to face
Pair-wise meta-analysis

Evidence on other outcomes will be synthesised using pair-wise meta-analysis. Meta-regression will not be used
for these outcomes, as insufficient data is anticipated, but the components included in interventions in each study
will be presented alongside the meta-analysis.
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Meta-analyses of outcome data will be conducted for all comparators that are reported by more than one study,
with reference to the Cochrane Handbook for Systematic Reviews of Interventions (Higgins et al. 2011).

Fixed- and random-effects models (der Simonian and Laird) will be fitted for all comparators, with the presented
analysis dependent on the degree of heterogeneity in the assembled evidence. Fixed-effects models will be the
preferred choice to report, but in situations where the assumption of a shared mean for fixed-effects model is
clearly not met, even after appropriate pre-specified subgroup analyses is conducted, random-effects results are
presented. Fixed-effects models are deemed to be inappropriate if one or both of the following conditions was met:

. Significant between study heterogeneity in methodology, population, intervention or comparator was
identified by the reviewer in advance of data analysis.

. The presence of significant statistical heterogeneity in the meta-analysis, defined as 1°250%.
Meta-analyses will be performed in Cochrane Review Manager V5.3.

Qualitative review

The aim of the qualitative review is to establish the acceptability of interventions included in this protocol.

Findings relating to the acceptability of interventions from qualitative studies will be included.

CERAQual will be used to assess the confidence we have in the summary findings from the included qualitative
evidence syntheses. This will be conducted at the level of the included qualitative evidence synthesis with no
further synthesis across reviews. Evidence from all qualitative study designs (interviews, focus groups etc.) is
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initially rated as high confidence and the confidence in the evidence for each theme will be downgraded from this
initial point.

Analysis of
sub-groups

Quantitative review:

Analysis will be stratified by age:
e Age (2-5, 6-11, 12-18)

If data is available, subgroup analysis will be conducted based on:
e Ethnicity
e Weight classification (Overweight/Obesity)
e Gender

Qualitative review:

Data will be stratified according to the mean age of the study population:
e Age (2-5, 6-11, 12-18)

If data is available, it will also be stratified by:
e Ethnicity

e Weight classification (Overweight/Obesity)
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e Gender

e Socioeconomic background

o People with the following eating behaviours: binge eating, night eating, emotional eating
e People with a learning disability

e People with a severe mental health problem

e Sexual orientation

If a qualitative evidence synthesis reports finding for these population groups specifically, these findings will be
reported separately alongside findings for the more general population for comparison.

Conflicts of
interest

All guideline committee members and anyone who has direct input into NICE guidelines (including the evidence
review team and expert witnesses) must declare any potential conflicts of interest in line with NICE's code of
practice for declaring and dealing with conflicts of interest. Any relevant interests, or changes to interests, will also
be declared publicly at the start of each guideline committee meeting. Before each meeting, any potential conflicts
of interest will be considered by the guideline committee Chair and a senior member of the development team. Any
decisions to exclude a person from all or part of a meeting will be documented. Any changes to a member's
declaration of interests will be recorded in the minutes of the meeting. Declarations of interests will be published
with the final guideline.

Collaborator
S

Development of this systematic review will be overseen by an advisory committee who will use the review to inform
the development of evidence-based recommendations in line with section 3 of Developing NICE guidelines: the
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manual. Members of the guideline committee are available on the NICE website:

https://www.nice.org.uk/guidance/indevelopment/gid-ng10182
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Appendix B — Literature search strategies

Background and development

Search design and peer review

A NICE information specialist conducted the literature searches for the evidence review. The
clinical searches were run on 12" September 2022. The economic searches were run 14"
and 15" September 2022. This search report is compliant with the requirements of PRISMA-
S.

The MEDLINE strategy below was quality assured (QA) by a trained NICE information
specialist. All translated search strategies were peer reviewed to ensure their accuracy. Both
procedures were adapted from the 2016 PRESS Checklist.

The principal search strategy was developed in MEDLINE (Ovid interface) and adapted, as
appropriate, for use in the other sources listed in the protocol, taking into account their size,
search functionality and subject coverage.

Review management

The search results were managed in EPPI-Reviewer v5. Duplicates were removed in EPPI-
R5 using a two-step process. First, automated deduplication is performed using a high-value
algorithm. Second, manual deduplication is used to assess ‘low-probability’ matches. All
decisions made for the review can be accessed via the deduplication history.

Prior work

e The search strategy for this review question was taken from the Cochrane systematic
review: Al-Khudairy L et al. Diet, physical activity and behavioural interventions for the
treatment of overweight or obese adolescents aged 12 to 17 years. Cochrane
Database of Systematic Reviews 2017, Issue 6. Art. No.: CD012691. DOI:
10.1002/14651858.CD012691. The search strategy can be found in appendix 1 of the
Cochrane review.

Limits and restrictions

English language limits were applied in adherence to standard NICE practice and the review
protocol.

Limits to exclude letters, editorials, news, conferences were applied in adherence to standard
NICE practice and the review protocol.

The search was limited from 15t January 2015 to 12" September 2022 as defined in the
review protocol.

The limit to remove animal studies in the searches was the standard NICE practice, which
has been adapted from: Dickersin, K., Scherer, R., & Lefebvre, C. (1994). Systematic
Reviews: Identifying relevant studies for systematic reviews. BMJ, 309(6964), 1286.
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Search filters and classifiers

Clinical/public health searches

e RCT filters:
o McMaster Therapy — Medline - “best balance of sensitivity and
specificity” version.
Haynes RB et al. (2005) Optimal search strategies for retrieving
scientifically strong studies of treatment from Medline: analytical survey.
BMJ, 330, 1179-1183.

o McMaster Therapy — Embase “best balance of sensitivity and
specificity” version.

Wong SSL et al. (2006) Developing optimal search strategies for
detecting clinically sound treatment studies in EMBASE. Journal of the
Medical Library Association, 94(1), 41-47.

e RCT Classifier:

o The Cochrane RCT classifier (Thomas et al, 2021) was used to further
refine the list of references retrieved using the RCT filter. Our
deduplication workflow retains other relevant study designs that would
normally be rejected by the RCT classifier.

Thomas J, McDonald S, Noel-Storr A et al. (2021) Machine learning
reduced workload with minimal risk of missing studies: development
and evaluation of a randomized controlled trial classifier for Cochrane
Reviews. Journal of Clinical Epidemiology. 133, 140-51.

e Systematic reviews filters:
o Lee, E. etal. (2012) An optimal search filter for retrieving systematic
reviews and meta-analyses. BMC Medical Research Methodology,
12(1), 51.

In MEDLINE, the standard NICE modifications were used: pubmed.tw
added; systematic review.pt added from MeSH update 2019.

In Embase, the standard NICE modifications were used: pubmed.tw
added to line medline.tw.

e OECD filter:
o The OECD countries filters were used without modification:
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https://hiru.mcmaster.ca/hiru/HIRU_Hedges_MEDLINE_Strategies.aspx
https://hiru.mcmaster.ca/hiru/HIRU_Hedges_MEDLINE_Strategies.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC558012/pdf/bmj33001179.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC558012/pdf/bmj33001179.pdf
https://hiru.mcmaster.ca/hiru/HIRU_Hedges_EMBASE_Strategies.aspx
https://doi.org/10.1016/j.jclinepi.2020.11.003
https://doi.org/10.1016/j.jclinepi.2020.11.003
https://doi.org/10.1016/j.jclinepi.2020.11.003
https://doi.org/10.1016/j.jclinepi.2020.11.003
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-12-51
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-12-51

FINAL

Ayiku, L., Hudson, T., Williams, C., Levay, P., & Jacob, C. (2021). The
NICE OECD countries' geographic search filters: Part 2 - Validation of
the MEDLINE and Embase (Ovid) filters. Journal of the Medical Library
Association, 109(4), 583-589. https://doi.org/10.5195/imla.2021.1224

Cost effectiveness searches

o Cost Utility filter (sensitive version) was applied to the search strategies in
MEDLINE and Embase to identify cost-utility studies:

Hubbard, W, Walsh N, Hudson T, Heath A, Dietz J, and Rogers G. (2022)
Development and validation of paired Medline and Embase search filters for
cost-utility studies. Manuscript submitted for publication.

Key decisions

o The search strategy was a direct re-run of the Cochrane strategy referenced
in the prior work section. The strategy was not modified.

o 2 papers were identified by the analysts and added after the main search.
The papers were identified as conflicts of interest by the committee, the
papers were therefore added to the evidence review to be excluded (with
reason).

o For the clinical searches, the results from the MEDLINE ALL and the Embase
searches were exported into two separate files so that the RCT classifier
could be applied to the RCT records
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https://doi.org/10.5195/jmla.2021.1224
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Clinical/public health searches

Main search — Databases

Database Date Database szatn?:sfzr No. of results
searched Platform 9 g downloaded
version
Cochrane CDSR 12/09/2022 | Wiley Issue 9 of 12 68
CENTRAL 12/09/2022 | Wiley Issue 9 of 12 5080
Embase 12/09/2022 | OVID 1974 to 2022 5603
September 09
1946 to
Medline All 12/09/2022 | OVID September 09, 4375
2022
2002 to
PsyclInfo 12/09/2022 | OVID September 4569
Week 1 2022

Re-run search — Databases

Re-runs were not carried out for this review question, due to the approach taken by
the guideline to publish some questions before others.
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Search strategy history

Database name: Cochrane CDSR and CENTRAL

#1 [mh *Obesity] 13097

#2 [mh A"Obesity, Morbid"] 1422

#3 [mh A"Obesity, Abdominal"] 440

#4 [mh A"Pediatric Obesity"] 1536

#5 [mh *Overweight] 5952

#6 [mh A"Weight Loss"] 6869

#7 (adipos™ or obes*):ti,ab 47202

#8 (overweight* or ("over" next weight*)):ti,ab 18406
#9 ("weight" near/1 (reduc* or los* or control* or manage®)):ti,ab 25421
#10 {or #1-#9} 64396

#11 [mh "Behavior Therapy"] 18893

#12 [mh "Counseling"] 6008

#13 [mh A"Family Therapy"] 1007

#14 [mh A"Social Support”] 3466

#15 [mh A"Program Evaluation"] 6407

#16 [mh "Exercise"] 28693

#17 [mh "Exercise Therapy"] 16366

#18 [mh "Physical Education and Training"] 1648
#19 [mh "Exercise Movement Techniques"] 2540
#20 [mh A"Motor Activity"] 3782

#21 [mh Diet] 20412

#22 [mh "Diet Therapy"] 6640

#23 [mh A"Patient Education as Topic"] 9239
#24 [mh A"Health Education"] 4208

#25 [mh "Health Behavior"] 38218

#26 [mh "Health Promotion"] 7170

#27 [mh A"School Health Services"] 1579

#28 [mh A"School Nursing"] 84

#29 [mh A"Life style"] 3692

#30 (("obesity" near/4 "intervention") or "program" or "programme" or "camp" or
"camps"):ti,ab 118692

#31 ("lifestyle" or "life style"):ti,ab 22430

#32 exercis*:ti,ab 107740

#33 (physic* next (activ* or fit*)):ti,ab 38007

#34 (walk* or jog* or swim* or ("weight" next lift*) or danc* or "aerobics"):ti,ab 38291
#35 ((physic* or strength™ or resist* or "circuit" or "weight" or aerob* or "cross" or
"endurance" or structur*) near/4 train*):ti,ab 26207

#36 ("behavioral" or "behavioural" or (("behavior" or "behaviour") next "modification") or

psychoth* or "psychosocial"):ti,ab 75919

#37 (("group" or "family" or cognit* or behav*) next therap*):ti,ab 20150
#38 (counseling or counselling):ti,ab 21362

#39 educat*:ti,ab 75518

#40 (("parent" or "parents" or "family") next ("based" or "focused" or "directed" or
"centered" or "only" or "led")):ti,ab 3221
#41 (diet* or "healthy nutrition" or (nutrition* next ("knowledge" or educat* or therap* or

program* or intervention*))):ti,ab 79335
#42 {or #11-#41} 427176
#43 #10 and #42 38782
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#44 [mh AObesity] or [mh A"Obesity, Morbid"] or [mh *Overweight] 17656
#45 [mh /DH,PC,RH,TH,PX] 248875

#46 #44 and #45 8959

#47 #43 or #46 39903

#48 [mh *Adolescent] 110535

#49 [mh Child] 61855

#50 [mh Alnfant] 23729

#51 [mh APediatrics] 675

#52 "minors":ti,ab 287

#53 ("boy" or "boys" or "boyhood"):ti,ab 7360

#54 girl*:ti,ab 8282

#55 ("kid" or "kids"):ti,ab 1365

#56 infant*:ti,ab 44019

#57 ("baby" or "babies"):ti,ab 10095

#58 ("toddler" or "toddlers"):ti,ab 1990

#59 ("child" or "childs" or children* or childhood* or childcare* or
schoolchild*):ti,ab 137031

#60 adolescen*:ti,ab 31748

#61 juvenil*:ti,ab 2145

#62 youth*:ti,ab 8902

#63 (teen* or preteen®):ti,ab 3188

#64 (underage™ or ("under" next age*)):ti,ab 563

#65 pubescen*:ti,ab 68

#66 (paediatric* or pediatric*):ti,ab 37047

#67 {or #48-#66} 294535

#68 #47 and #67 9440

#69 [mh A"Pediatric Obesity"] 1536

#70 [mh /DH,PC,RH,TH,PX] 248875

#71 #69 and #70 869

#72 #68 or #71 with Publication Year from 2015 to 2022, in Trials 5080
#73 #68 or #71 with Cochrane Library publication date Between Jan 2015 and Dec
2022, in Cochrane Reviews 68

98
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)



FINAL

Database name: Embase

1 obesity/ or abdominal obesity/ or morbid obesity/ or childhood obesity/ or obesity/ or
body weight loss/ (5692593)

2 (adipos* or obes* or overweight* or over weight*).tw. (648758)

3 (weight adj1 (reduc® or los* or control* or manage*)).tw. (200859)

4  or/1-3 (905092)

5 exp behavior therapy/ or cognitive therapy/ or exp counseling/ or family therapy/ or social
support/ or exp program evaluation/ or exp exercise/ or exp kinesiotherapy/ or exp physical
education/ or exp motor activity/ or training/ or exp diet/ or exp diet therapy/ or nutritional
health/ or child nutrition/ or feeding behavior/ or patient education/ or health promotion/ or
health literacy/ or health education/ or school health education/ or school health service/ or
lifestyle/ or lifestyle modification/ (2541088)

6 ((obesity adj3 intervention) or program or programme or camp?).tw. (949863)

7  (lifestyle or life style).tw. (172304)

8 (physic* adj (activ* or fit*)).tw. (202212)

9 (exercis* or walk* or jog* or swim* or weight lift* or danc* or aerobics).tw. (665868)

10 ((physic* or strength* or resist* or circuit or weight or aerob* or cross or endurance or
structur®) adj3 train*).tw. (80083)

11 (behavio?ral or behavio?r modification or psychoth* or psychosocial).tw. (705325)

12 ((group or family or cognit* or behav*) adj therap*).tw. (52866)

13 (counsel?ing or educat®).tw. (1051376)

14  ((parent? or family) adj (based or focused or directed or centered or only or led)).tw.
(19008)

15 (diet* or healthy nutrition or (nutrition* adj (knowledge or educat* or therap* or program*
or intervention®))).tw. (823207)

16 or/5-15 (5041698)

17 4 and 16 (356497)

18 obesity/ or morbid obesity/ (514016)

19 (pcor rh or th).fs. (2852102)

20 18 and 19 (63793)

21 17 or 20 (378005)

22 juvenile/ or adolescent/ or child/ or infant/ or baby/ or toddler/ or preschool child/ or
school child/ or pediatrics/ (3423520)

23  (minors or boy or boys or boyhood or girl* or infant* or baby or babies or toddler? or kid
or kids or child or childs or children* or childhood* or childcare* or schoolchild* or adolescen*
or juvenil® or youth* or teen* or preteen* or underage* or under age* or pubescen* or
p?ediatric*).tw. (3045891)

24 22 or 23 (4341045)

25 21 and 24 (80319)

26 childhood obesity/ (19101)

27  (pc orrh or th).fs. [prevention.fs. or rehabilitation.fs. or therapy.fs.] (2852102)

28 26 and 27 (3339)

29 250r 28 (80842)

30 limit 29 to english language (75902)

31 30 not (letter or editorial).pt. (74449)

32  nonhuman/ not (human/ and nonhuman/) (5048794)

33 31 not 32 (72744)

34 33 and (2015* or 2016* or 2017* or 2018* or 2019* or 202*).dc. (38693)

35 afghanistan/ or africa/ or "africa south of the sahara"/ or albania/ or algeria/ or andorra/
or angola/ or argentina/ or "antigua and barbuda"/ or armenia/ or exp azerbaijan/ or
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bahamas/ or bahrain/ or bangladesh/ or barbados/ or belarus/ or belize/ or benin/ or bhutan/
or bolivia/ or borneo/ or exp "bosnia and herzegovina"/ or botswana/ or exp brazil/ or brunei
darussalam/ or bulgaria/ or burkina faso/ or burundi/ or cambodia/ or cameroon/ or cape
verde/ or central africa/ or central african republic/ or chad/ or exp china/ or comoros/ or
congo/ or cook islands/ or cote d'ivoire/ or croatia/ or cuba/ or cyprus/ or democratic republic
congo/ or djibouti/ or dominica/ or dominican republic/ or ecuador/ or el salvador/ or egypt/ or
equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or exp "federated states of micronesia"/
or fiji/ or gabon/ or gambia/ or exp "georgia (republic)"/ or ghana/ or grenada/ or guatemala/
or guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or exp india/ or exp indonesia/
or iran/ or exp iraq/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kiribati/ or kosovo/ or
kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or liechtenstein/ or lesotho/ or liberia/ or libyan
arab jamahiriya/ or madagascar/ or malawi/ or exp malaysia/ or maldives/ or mali/ or malta/
or mauritania/ or mauritius/ or melanesia/ or moldova/ or monaco/ or mongolia/ or
"montenegro (republic)"/ or morocco/ or mozambique/ or myanmar/ or namibia/ or nauru/ or
nepal/ or nicaragua/ or niger/ or nigeria/ or niue/ or north africa/ or oman/ or exp pakistan/ or
palau/ or palestine/ or panama/ or papua new guinea/ or paraguay/ or peru/ or philippines/ or
polynesia/ or qatar/ or "republic of north macedonia"/ or romania/ or exp russian federation/
or rwanda/ or sahel/ or "saint kitts and nevis"/ or "saint lucia"/ or "saint vincent and the
grenadines"/ or saudi arabia/ or senegal/ or exp serbia/ or seychelles/ or sierra leone/ or
singapore/ or "sao tome and principe"/ or solomon islands/ or exp somalia/ or south africa/ or
south asia/ or south sudan/ or exp southeast asia/ or sri lanka/ or sudan/ or suriname/ or
syrian arab republic/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/ or
tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or tuvalu/ or uganda/ or exp
ukraine/ or exp united arab emirates/ or uruguay/ or exp uzbekistan/ or vanuatu/ or
venezuela/ or viet nam/ or western sahara/ or yemen/ or zambia/ or zimbabwe/ (1573255)

36  exp "organisation for economic co-operation and development"/ (2162)

37 exp australia/ or "australia and new zealand"/ or austria/ or baltic states/ or exp
belgium/ or exp canada/ or chile/ or colombia/ or costa rica/ or czech republic/ or denmark/ or
estonia/ or europe/ or exp finland/ or exp france/ or exp germany/ or greece/ or hungary/ or
iceland/ or ireland/ or israel/ or exp italy/ or japan/ or korea/ or latvia/ or lithuania/ or
luxembourg/ or exp mexico/ or netherlands/ or new zealand/ or north america/ or exp
norway/ or poland/ or exp portugal/ or scandinavia/ or sweden/ or slovakia/ or slovenia/ or
south korea/ or exp spain/ or switzerland/ or "Turkey (republic)"/ or exp united kingdom/ or
exp united states/ or western europe/ (3623619)

38 european union/ (29784)

39 developed country/ (34748)

40 0or/36-39 (3655215)

41 35 not 40 (1429983)

42 34 not 41 (34363)

43 Qualitative Research/ (104308)

44  exp Interview/ (339437)

45 exp Questionnaire/ (853140)

46 exp Observational Method/ (7226)

47  Narrative/ (18915)

48 (qualitative$ or interview$ or focus group$ or questionnaire$ or narrative$ or narration$
or survey$).tw. (2377240)

49 (ethno$ or emic or etic or phenomenolog$ or grounded theory or constant compar$ or
(thematic$ adj4 analys$) or theoretical sampl$ or purposive sampl$).tw. (155850)

50 (hermeneutic$ or heidegger$ or husser$ or colaizzi$ or van kaam$ or van manen$ or
giorgi$ or glaser$ or strauss$ or ricoeur$ or spiegelberg$ or merleau$).tw. (15349)

100
Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in children and young people living with overweight and obesity FINAL (January
2025)



FINAL

51 (metasynthes$ or meta-synthes$ or metasummar$ or meta-summar$ or metastud$ or
meta-stud$ or metathem$ or meta-them$).tw. (2428)
52 ‘"critical interpretive synthes™.tw. (167)

53 (realist adj (review* or synthes™)).tw. (815)

54  (noblit and hare).tw. (102)

55 (meta adj (method or triangulation)).tw. (47)

56 (CERQUAL or CONQUAL).tw. (356)

57 ((thematic or framework) adj synthes*).tw. (1742)
58 o0or/43-51 (2641377)

59  (MEDLINE or pubmed).tw. (358825)

60 exp systematic review/ or systematic review.tw. (439777)
61 meta-analysis/ (256008)

62 intervention$.ti. (243882)

63 0r/59-62 (864147)

64 42 and 58 and 63 (1214)

65 random:.tw. (1831381)

66 placebo:.mp. (5600916)

67 double-blind:.tw. (233437)

68 0r/65-67 (2101186)

68 42 and 67 (4805)

69 42 and 58 and 63 (1214)

70 68 or 69 (5603)
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Database name: MEDLINE ALL

1 obesity/ or obesity, abdominal/ or obesity, morbid/ or pediatric obesity/ or Overweight/ or
weight loss/ (274695)

2 (adipos* or obes* or overweight* or over weight*).tw. (451647)

3  (weight adj1 (reduc® or los* or control* or manage®)).tw. (127395)

4 or/1-3 (578444)

5 exp Behavior Therapy/ or exp Counseling/ or Family Therapy/ or Social Support/ or
Program Evaluation/ or exp Exercise/ or exp Exercise Therapy/ or exp "Physical Education
and Training"/ or exp Exercise Movement Techniques/ or Motor Activity/ or exp Diet/ or exp
Diet Therapy/ or Patient Education as Topic/ or Health Education/ or exp Health Behavior/ or
exp Health Promotion/ or School Health Services/ or School Nursing/ or Life Style/ (1425940)
6 ((obesity adj3 intervention) or program or programme or camp?).tw. (703388)

7  (lifestyle or life style).tw. (123178)

8 (physic* adj (activ* or fit*)).tw. (151676)

9 (exercis® or walk* or jog* or swim* or weight lift* or danc* or aerobics).tw. (502582)

10 ((physic* or strength* or resist* or circuit or weight or aerob* or cross or endurance or
structur*) adj3 train*).tw. (60684)

11 (behavio?ral or behavio?r modification or psychoth* or psychosocial).tw. (556229)

12 ((group or family or cognit* or behav*) adj therap*).tw. (37559)

13  (counsel?ing or educat®).tw. (787924)

14  ((parent? or family) adj (based or focused or directed or centered or only or led)).tw.
(15522)

15 (diet* or healthy nutrition or (nutrition* adj (knowledge or educat* or therap* or program*
or intervention™))).tw. (655440)

16 or/5-15 (3646241)

17 4 and 16 (218985)

18 Obesity/ or Obesity, Morbid/ or Overweight/ or Weight Loss/ (262294)

19 (diet therapy or prevention & control or rehabilitation or therapy or psychology).fs.
(4481289)

20 18 and 19 (80131)

21 17 or 20 (245522)

22 Adolescent/ or exp Child/ or Infant/ or Pediatrics/ (3567570)

23  (minors or boy or boys or boyhood or girl* or infant* or baby or babies or toddler? or kid
or kids or child or childs or children* or childhood* or childcare* or schoolchild* or adolescen*
or juvenil® or youth* or teen* or preteen* or underage* or under age* or pubescen* or
p?ediatric*).tw. (2450125)

24 22 or 23 (4344878)

25 21 and 24 (62819)

26 Pediatric Obesity/ (12688)

27 (diet therapy or prevention & control or rehabilitation or therapy or psychology).fs.
(4481289)

28 26 and 27 (6147)

29 250r 28 (63797)

30 limit 29 to english language (59405)

31 limit 30 to (letter or historical article or comment or editorial or news or case reports)
(2690)

32 30 not 31 (56715)

33  Animals/ not (Animals/ and Humans/) (5010113)

34 32 not 33 (55896)

35 34 and (2015* or 2016* or 2017* or 2018* or 2019* or 202*).ed,dt. (27987)
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36 afghanistan/ or africa/ or africa, northern/ or africa, central/ or africa, eastern/ or "africa
south of the sahara"/ or africa, southern/ or africa, western/ or albania/ or algeria/ or andorra/
or angola/ or "antigua and barbuda"/ or argentina/ or armenia/ or azerbaijan/ or bahamas/ or
bahrain/ or bangladesh/ or barbados/ or belize/ or benin/ or bhutan/ or bolivia/ or borneo/ or
"bosnia and herzegovina"/ or botswana/ or brazil/ or brunei/ or bulgaria/ or burkina faso/ or
burundi/ or cabo verde/ or cambodia/ or cameroon/ or central african republic/ or chad/ or
exp china/ or comoros/ or congo/ or cote d'ivoire/ or croatia/ or cuba/ or "democratic republic
of the congo"/ or cyprus/ or djibouti/ or dominica/ or dominican republic/ or ecuador/ or egypt/
or el salvador/ or equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or fiji/f or gabon/ or
gambia/ or "georgia (republic)"/ or ghana/ or grenada/ or guatemala/ or guinea/ or guinea-
bissau/ or guyana/ or haiti/ or honduras/ or independent state of samoa/ or exp india/ or
indian ocean islands/ or indochina/ or indonesia/ or iran/ or irag/ or jamaica/ or jordan/ or
kazakhstan/ or kenya/ or kosovo/ or kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or
liechtenstein/ or lesotho/ or liberia/ or libya/ or madagascar/ or malaysia/ or malawi/ or mali/
or malta/ or mauritania/ or mauritius/ or mekong valley/ or melanesia/ or micronesia/ or
monaco/ or mongolia/ or montenegro/ or morocco/ or mozambique/ or myanmar/ or namibia/
or nepal/ or nicaragua/ or niger/ or nigeria/ or oman/ or pakistan/ or palau/ or exp panama/ or
papua new guinea/ or paraguay/ or peru/ or philippines/ or qatar/ or "republic of belarus"/ or
"republic of north macedonia"/ or romania/ or exp russia/ or rwanda/ or "saint kitts and nevis"/
or saint lucia/ or "saint vincent and the grenadines"/ or "sao tome and principe"/ or saudi
arabia/ or serbia/ or sierra leone/ or senegal/ or seychelles/ or singapore/ or somalia/ or
south africa/ or south sudan/ or sri lanka/ or sudan/ or suriname/ or syria/ or taiwan/ or
tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/ or tonga/ or "trinidad and tobago"/
or tunisia/ or turkmenistan/ or uganda/ or ukraine/ or united arab emirates/ or uruguay/ or
uzbekistan/ or vanuatu/ or venezuela/ or vietham/ or west indies/ or yemen/ or zambia/ or
zimbabwe/ (1243919)

37 "organisation for economic co-operation and development"/ (471)

38 australasia/ or exp australia/ or austria/ or baltic states/ or belgium/ or exp canada/ or
chile/ or colombia/ or costa rica/ or czech republic/ or exp denmark/ or estonia/ or europe/ or
finland/ or exp france/ or exp germany/ or greece/ or hungary/ or iceland/ or ireland/ or israel/
or exp italy/ or exp japan/ or korea/ or latvia/ or lithuania/ or luxembourg/ or mexico/ or
netherlands/ or new zealand/ or north america/ or exp norway/ or poland/ or portugal/ or exp
"republic of korea"/ or "scandinavian and nordic countries"/ or slovakia/ or slovenia/ or spain/
or sweden/ or switzerland/ or turkey/ or exp united kingdom/ or exp united states/ (3436182)
39 european union/ (17357)

40 developed countries/ (21215)

41 or/37-40 (3451743)

42 36 not 41 (1155813)

43 35not 42 (24719)

44  randomized controlled trial.pt. (576616)

45 randomi?ed.mp. (1020978)

46 placebo.mp. (239066)

47 or/44-46 (1084267)

48 Qualitative Research/ (76509)

49 Nursing Methodology Research/ (16406)

50 Interview.pt. (30386)

51 exp Interviews as Topic/ (66803)

52  Questionnaires/ (544066)

53 Narration/ (9780)

54  Health Care Surveys/ (33966)
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55 (qualitative$ or interview$ or focus group$ or questionnaire$ or narrative$ or narration$
or survey$).tw. (1832644)

56  (ethno$ or emic or etic or phenomenolog$ or grounded theory or constant compar$ or
(thematic$ adj4 analys$) or theoretical sampl$ or purposive sampl$).tw. (129721)

57 (hermeneutic$ or heidegger$ or husser$ or colaizzi$ or van kaam$ or van manen$ or
giorgi$ or glaser$ or strauss$ or ricoeur$ or spiegelberg$ or merleau$).tw. (12611)

58 (metasynthes$ or meta-synthes$ or metasummar$ or meta-summar$ or metastud$ or
meta-stud$ or metathem$ or meta-them$).tw. (2199)

59 “critical interpretive synthes*".tw. (164)

60 (realist adj (review” or synthes®)).tw. (799)

61  (noblit and hare).tw. (89)

62 (meta adj (method or triangulation)).tw. (44)

63 (CERQUAL or CONQUAL).tw. (344)

64 ((thematic or framework) adj synthes*).tw. (1575)

65 or/48-64 (2061841)

66 (MEDLINE or pubmed).tw. (289180)

67 systematic review.tw. (235202)

68 systematic review.pt. (206453)

69 meta-analysis.pt. (167078)

70 intervention$.ti. (185123)

71 or/66-70 (618250)

72 43 and 65 and 71 (936)

73 43 and 47 (3772)

74 72 or 73 (4375)
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Database name: Psyclnfo

1 exp overweight/ (25047)

2 (adipos* or obes* or overweight* or over weight*).tw. (45445)

3 or/1-2 (45760)

4  Weight Control/ or Weight Loss/ or Aerobic Exercise/ or Diets/ or exp Exercise/ or
Movement Therapy/ or Dance Therapy/ or exp Physical Activity/ or Physical Fitness/ or
Health Behavior/ or Health Promotion/ or Health Knowledge/ or Health Literacy/ or Health
Education/ or Client Education/ or Lifestyle/ or Physical Education/ or exp Program
Evaluation/ or Educational Programs/ or Educational Therapy/ or exp Program Development/
or School Based Intervention/ or School Counseling/ or Counseling/ or Group Counseling/ or
Family Therapy/ or Support Groups/ or Social Support/ or School Counselors/ or exp
Behavior Modification/ or Cognitive Behavior Therapy/ or Cognitive Therapy/ (276583)

5 ((obesity adj3 intervention) or program or programme or camp?).tw. (189343)

6 (lifestyle or life style).tw. (26167)

7  (physic* adj (activ* or fit*)).tw. (41629)

8 (exercis* or walk* or jog* or swim* or weight lift* or danc* or aerobics).tw. (94400)

9 ((physic* or strength* or resist* or circuit or weight or aerob* or cross or endurance or
structur®) adj3 train*).tw. (8775)

10 (behavio?ral or behavio?r modification or psychoth* or psychosocial).tw. (399042)

11 ((group or family or cognit* or behav*) adj therap*).tw. (50665)

12  (counsel?ing or educat®).tw. (460435)

13  ((parent? or family) adj (based or focused or directed or centered or only or led)).tw.
(9302)

14  (diet* or healthy nutrition or (nutrition* adj (knowledge or educat* or therap* or program*
or intervention®))).tw. (39327)

15  or/4-14 (1109914)

16 3 and 15 (28820)

17  (minors or boy or boys or boyhood or girl* or infant* or baby or babies or toddler? or kid
or kids or child or childs or children* or childhood* or childcare* or schoolchild* or adolescen*
or juvenil* or youth* or teen* or preteen* or underage* or under age* or pubescen* or
p?ediatric*).tw. (683554)

18 16 and 17 (11356)

19 english.lg. or "first posting".ps. (3127301)

20 18 and 19 (11146)

21 20 and (2015* or 2016* or 2017* or 2018 or 2019* or 202*).up. (5615)

22 limit 21 to ("0200 book" or "0240 authored book" or "0280 edited book" or "0300
encyclopedia" or "0400 dissertation abstract") (1046)

23 21 not 22 (4569)
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Cost-effectiveness searches

Main search — Databases

o Database | o No. of
o Database * 2R RIEIEEE segment or results
searched platform .
version downloaded
Econlit 14/09/2022 OoVID
Embase 15/09/2022 OoVID
HTA 14/09/2022 CRD York N/A
INAHTA 14/09/2022 INAHTA N/A
NHS EED 14/09/2022 CRD York N/A
MEDLINE ALL 15/09/2022 | OVID

Re-run search — Databases

Re-runs were not carried out for this review question, due to the approach taken by
the guideline to publish some questions before others.
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Search strategy history

Database name: Econlit

(adipos* or obes™ or overweight* or over weight*).tw. (2587)

(weight adj1 (reduc* or los* or control* or manage®)).tw. (282)

or/1-2 (2778)

((obesity adj3 intervention) or program or programme or camp?).tw. (40003)

(lifestyle or life style).tw. (1485)

(physic* adj (activ* or fit*)).tw. (623)

(exercis* or walk* or jog* or swim* or weight lift* or danc* or aerobics).tw. (18759)
((physic* or strength* or resist* or circuit or weight or aerob* or cross or endurance or
structur*) adj3 train*).tw. (269)

9 (behavio?ral or behavio?r modification or psychoth* or psychosocial).tw. (17657)

10  ((group or family or cognit* or behav*) adj therap*).tw. (57)

11 (counsel?ing or educat®).tw. (70843)

12 ((parent? or family) adj (based or focused or directed or centered or only or led)).tw.
(243)

13 (diet* or healthy nutrition or (nutrition* adj (knowledge or educat* or therap* or program*
or intervention®))).tw. (2843)

14 or/4-13 (142757)

15 3 and 14 (1071)

16 J13.cc. (27074)

17  (minors or boy or boys or boyhood or girl* or infant* or baby or babies or toddler? or kid
or kids or child or childs or children* or childhood* or childcare* or schoolchild* or adolescen*
or juvenil® or youth* or teen* or preteen* or underage* or under age* or pubescen* or
p?ediatric*).tw. (43642)

18 16 or 17 (52003)

19 15and 18 (376)

20 limit 19 to english (368)

21 20 and (2015* or 2016* or 2017* or 2018* or 2019* or 202*).up. (163)

ONO PR WN -
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Database name: Embase

1 obesity/ or abdominal obesity/ or morbid obesity/ or childhood obesity/ or obesity/ or
body weight loss/ (562164)

2 (adipos® or obes* or overweight* or over weight*).tw. (604182)

3 (weight adj1 (reduc® or los* or control* or manage*)).tw. (183596)

4 or/1-3 (840279)

5 exp behavior therapy/ or cognitive therapy/ or exp counseling/ or family therapy/ or social
support/ or exp program evaluation/ or exp exercise/ or exp kinesiotherapy/ or exp physical
education/ or exp motor activity/ or training/ or exp diet/ or exp diet therapy/ or nutritional
health/ or child nutrition/ or feeding behavior/ or patient education/ or health promotion/ or
health literacy/ or health education/ or school health education/ or school health service/ or
lifestyle/ or lifestyle modification/ (2228177)

6 ((obesity adj3 intervention) or program or programme or camp?).tw. (812008)

7  (lifestyle or life style).tw. (165288)

8 (physic* adj (activ* or fit*)).tw. (192567)

9 (exercis® or walk* or jog* or swim* or weight lift* or danc* or aerobics).tw. (573451)

10 ((physic* or strength* or resist* or circuit or weight or aerob* or cross or endurance or
structur*) adj3 train*).tw. (71134)

11 (behavio?ral or behavio?r modification or psychoth* or psychosocial).tw. (617870)

12 ((group or family or cognit* or behav*) adj therap*).tw. (46096)

13  (counsel?ing or educat®).tw. (942073)

14  ((parent? or family) adj (based or focused or directed or centered or only or led)).tw.
(18145)

15 (diet* or healthy nutrition or (nutrition* adj (knowledge or educat* or therap* or program*
or intervention™))).tw. (686706)

16 or/5-15 (4334301)

17 4 and 16 (336358)

18 obesity/ or morbid obesity/ (483537)

19 (pcorrh orth).fs. (2363738)

20 18 and 19 (59866)

21 17 or 20 (356323)

22 juvenile/ or adolescent/ or child/ or infant/ or baby/ or toddler/ or preschool child/ or
school child/ or pediatrics/ (2669209)

23  (minors or boy or boys or boyhood or girl* or infant* or baby or babies or toddler? or kid
or kids or child or childs or children* or childhood* or childcare* or schoolchild* or adolescen*
or juvenil® or youth* or teen* or preteen* or underage* or under age* or pubescen* or
p?ediatric*).tw. (2502174)

24 22 or 23 (3409475)

25 21 and 24 (76826)

26  childhood obesity/ (19109)

27 (pc orrh or th).fs. [prevention.fs. or rehabilitation.fs. or therapy.fs.] (2363738)

28 26 and 27 (3339)

29 25o0r 28 (77349)

30 limit 29 to english language (73252)

31 30 not (letter or editorial).pt. (71839)

32 nonhuman/ not (human/ and nonhuman/) (3769750)

33 31 not 32 (70217)

34 33 and (2015* or 2016* or 2017* or 2018 or 2019* or 202*).dc. (38728)

35 afghanistan/ or africa/ or "africa south of the sahara"/ or albania/ or algeria/ or andorra/
or angola/ or argentina/ or "antigua and barbuda"/ or armenia/ or exp azerbaijan/ or
bahamas/ or bahrain/ or bangladesh/ or barbados/ or belarus/ or belize/ or benin/ or bhutan/
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or bolivia/ or borneo/ or exp "bosnia and herzegovina"/ or botswana/ or exp brazil/ or brunei
darussalam/ or bulgaria/ or burkina faso/ or burundi/ or cambodia/ or cameroon/ or cape
verde/ or central africa/ or central african republic/ or chad/ or exp china/ or comoros/ or
congo/ or cook islands/ or cote d'ivoire/ or croatia/ or cuba/ or cyprus/ or democratic republic
congo/ or djibouti/ or dominica/ or dominican republic/ or ecuador/ or el salvador/ or egypt/ or
equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or exp "federated states of micronesia"/
or fiji/ or gabon/ or gambia/ or exp "georgia (republic)"/ or ghana/ or grenada/ or guatemala/
or guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or exp india/ or exp indonesia/
or iran/ or exp irag/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kiribati/ or kosovo/ or
kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or liechtenstein/ or lesotho/ or liberia/ or libyan
arab jamahiriya/ or madagascar/ or malawi/ or exp malaysia/ or maldives/ or mali/ or malta/
or mauritania/ or mauritius/ or melanesia/ or moldova/ or monaco/ or mongolia/ or
"montenegro (republic)"/ or morocco/ or mozambique/ or myanmar/ or namibia/ or nauru/ or
nepal/ or nicaragua/ or niger/ or nigeria/ or niue/ or north africa/ or oman/ or exp pakistan/ or
palau/ or palestine/ or panama/ or papua new guinea/ or paraguay/ or peru/ or philippines/ or
polynesia/ or qatar/ or "republic of north macedonia"/ or romania/ or exp russian federation/
or rwanda/ or sahel/ or "saint kitts and nevis"/ or "saint lucia"/ or "saint vincent and the
grenadines"/ or saudi arabia/ or senegal/ or exp serbia/ or seychelles/ or sierra leone/ or
singapore/ or "sao tome and principe"/ or solomon islands/ or exp somalia/ or south africa/ or
south asia/ or south sudan/ or exp southeast asia/ or sri lanka/ or sudan/ or suriname/ or
syrian arab republic/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/ or
tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or tuvalu/ or uganda/ or exp
ukraine/ or exp united arab emirates/ or uruguay/ or exp uzbekistan/ or vanuatu/ or
venezuela/ or viet nam/ or western sahara/ or yemen/ or zambia/ or zimbabwe/ (1416578)
36 exp "organisation for economic co-operation and development"/ (2168)

37 exp australia/ or "australia and new zealand"/ or austria/ or baltic states/ or exp
belgium/ or exp canada/ or chile/ or colombia/ or costa rica/ or czech republic/ or denmark/ or
estonia/ or europe/ or exp finland/ or exp france/ or exp germany/ or greece/ or hungary/ or
iceland/ or ireland/ or israel/ or exp italy/ or japan/ or korea/ or latvia/ or lithuania/ or
luxembourg/ or exp mexico/ or netherlands/ or new zealand/ or north america/ or exp
norway/ or poland/ or exp portugal/ or scandinavia/ or sweden/ or slovakia/ or slovenia/ or
south korea/ or exp spain/ or switzerland/ or "Turkey (republic)"/ or exp united kingdom/ or
exp united states/ or western europe/ (2936676)

38 european union/ (27597)

39 developed country/ (20882)

40 0or/36-39 (2965955)

41 35 not 40 (1286695)

42 34 not 41 (34391)

43  cost utility analysis/ (11354)

44  quality adjusted life year/ (32313)

45  cost*.ti. (156160)

46  (cost* adj2 utilit*).tw. (11357)

47  (cost* adj2 (effective* or assess* or evaluat® or analys* or model* or benefit* or
threshold* or quality or expens* or saving* or reduc®)).tw. (327830)

48 (economic* adj2 (evaluat* or assess* or analys* or model* or outcome* or benefit* or
threshold* or expens™ or saving* or reduc*)).tw. (57405)

49 (qualit* adj2 adjust* ad;2 life*).tw. (24561)

50 QALY™.tw. (24105)

51 (incremental* adj2 cost*).tw. (25977)

52 ICER.tw. (11645)

53 utilities.tw. (13183)
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54  markov*.tw. (35516)

55 (dollar* or USD or cents or pound or pounds or GBP or sterling* or pence or euro or
euros or yen or JPY).tw. (61060)

56  ((utility or effective*) adj2 analys*).tw. (33155)

57 (willing* adj2 pay*).tw. (12853)

58 (EQSD* or EQ-5D%).tw. (22935)

59  ((euroqol or euro-qol or euroquol or euro-quol or eurocol or euro-col) adj3 ("5" or
five)).tw. (4509)

60 (european* adj2 quality adj3 ("5" or five)).tw. (840)

61 0or/43-60 (530334)

95 42 and 61 (780)
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Database name: HTA and NHS EED
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| Search
1 MeSH DESCRIPTOR obesity 775
2 MeSH DESCRIPTOR obesity, abdominal 3
3 MaSH DESCRIPTOR obesity, morbid 228
4 MeSH DESCRIPTOR pediatric cbapsity 38
3 MeSH DESCRIPTOR Overweight 172
B MeSH DESCRIPTOR weight loss 464
T (adipos” or obes” or ovenweighl® or over weight”) 1655
8 iweight adj1 {reduc" or los* or control® or managa”}) 1063
9 #1 OR#2 OR w3 OR #4 OR #5 OR #6 OR #7 OR #8 2053
10 MeSH DESCRIPTOR Behavior Therapy EXPLODE ALL TREES 892
1 MeSH DESCRIPTOR Counseling EXPLODE ALL TREES 490
12 MeSH DESCRIPTOR Family Therapy 75
13 MeSH DESCRIPTOR Social Suppont I
14 MeSH DESCRIPTOR Program Evaluation 799
15 MaSH DESCRIPTOR Exsrcise Movement Techniques EXPLODE ALL TREES 249
16 MaSH DESCRIPTOR Exercise EXPLODE ALL TREES 137
17 MeSH DESCRIPTOR Exercise Therapy EXPLODE ALL TREES 1055
18 MeSH DESCRIPTOR Physical Education and Training EXPLODE ALL TREES 37
19 MaSH DESCRIPTOR mator activity 276
20 MaSH DESCRIPTOR Diet EXPLODE ALL TREES 681
21 MaSH DESCRIPTOR Dist Therapy EXPLODE ALL TREES 256
22 MeSH DESCRIPTOR Patient Education as Topic 814
23 MeSH DESCRIPTOR Health Education 350
24 MeSH DESCRIPTOR Health Behavior EXPLODE ALL TREES 2941
25 MeSH DESCRIPTOR Health Promotion EXPLODE ALL TREES 839
% MaSH DESCRIPTOR School Health Services 159
i MeSH DESCRIPTOR School Nursing 8
28 MeSH DESCRIPTOR Life Style 302
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29

30

3

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

({obesity adj3 intervention) or program or programme or camp or camps)
(lifestyle or life style)

(physic” adj (activ” or fit"))

(exercis® or walk™ or jog™ or swim” or weight lift* or danc™ or aerobics)

((physic* or strength® or resist* or circuit or weight or aerob® or cross or endurance or
structur®) adj3 train™)

(behavioral or behavioural or behavior modification or behaviour modification or
psychoth” or psychosocial)

((group or family or cognit® or behav®) adj therap®)
(counseling or counselling or educat®)

((parent or parents or family) adj (based or focused or directed or centered or only or
led))

(diet” or healthy nutrition or (nutrition™ adj (knowledge or educat™ or therap™ or
program® or intervention™)))

#10 OR #11 OR#12 OR#13 OR #14 OR#15 OR #16 OR #17 OR#18 OR #19 OR
#20 OR #21 OR #22 OR. #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR. #259 OR.
#30 OR #31 OR #32 OR. #33 OR #34 OR #35 OR #36 OR #37 OR #38

#9 AND #39

#1 OR #3 OR #5 OR #6

(diet therapy or prevention & control or rehabilitation or therapy or psychology)
#41 AND #42

#40 OR #43

MeSH DESCRIPTOR Adolescent

MeSH DESCRIFTOR. Child EXPLODE ALL TREES

MeSH DESCRIPTOR infant

MeSH DESCRIFPTOR pediatrics

#45 OR #46 OR #4T7 OR. #48

(minors or boy or boys or boyhood or girl* or infant™ or baby or babies or toddler or
toddlers or kid or kids or child or childs or children® or childhood™ or childcare™ or

schoolchild® or adolescen™ or juvenil” or youth® or teen™ or preteen® or underage™ or
under age” or pubascen® or pediatric® or pasdiatric)

#49 OR #50
#44 AND #51
MeSH DESCRIPTOR Pediatric Obesity

(diet therapy or prevention & control or rehabilitation or therapy or psychology)

#53 AND #54

8132

793

1110

6760

558

3o

2598

5497

21

2938

22479

1273

1155

36227

512

1361

4594

4935

1853

1z

7645

13539

13539

435

38

38227
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56 #52 OR 855 438

&7 {#56) IN NHSEED FROM 2015 TO 2022 o

58 (856) IN HTA FROM 2015 TO 2022 [
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Database name: INAHTA

#1 "Obesity"[mh] 222
#2 "Obesity Abdominal"[mh] 0
#3 "Obesity Morbid"[mh] 83
#4 "Pediatric Obesity"[mh] 8
#5 "Overweight"[mh] 15
#6 "Weight loss"[mh] 80
#7 (adipos* or obes* or overweight* or over weight*) 2013
#8 (weight) AND (reduc* or los* or control* or manage™) 328
#9 #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1 2030
#10 "Behavior Therapy"[mhe] 117
#11 "Counseling"[mhe] 49
#12 "Family Therapy"[mh] 7
#13 "Social Support"[mh] 44
#14 "Program Evaluation"[mh] 50
#15 "Exercise Movement Techniques"[mhe] 6
#16 "Exercise"[mhe] 159
#17 "Exercise Therapy"[mhe] 88
#18 "Physical Education and Training"[mhe] 2
#19 ("Motor Activity"[mh]) 12
#20 "Diet"[mhe] 185
#21 "Diet Therapy"[mhe] 21
#22 "Patient Education as Topic"[mh] 79
#23 "Health Education"[mh] 37
#24 "Health Behavior'[mhe] 298
#25 "Health Promotion"[mhe] 91
#26 "School Health Services"[mh] 16
#27 "Life Style"[mh] 24
#28 (Obesity AND Intervention) OR (program or programme or camp or 2933
camps)
#29 lifestyle OR life style 1871
#30 (physic*) AND (activ* or fit*) 286
#31 (exercis* or walk* or jog* or swim* or weight lift* or danc* or aerobics)) 909
#32 ((physic* or strength™ or resist* or circuit or weight or aerob* or cross or 259

endurance or structur®) AND train*)
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#33 (behavioral or behavioural or behavior modification or behaviour 768
modification or psychoth* or psychosocial)

#34 ((group or family or cognit* or behav*) AND therap®) 1063

#35 counseling or counselling or educat* 577

#36 (parent or parents or family) AND (based or focused or directed or 361
centered or only or led)

#37 (diet* or healthy nutrition or (nutrition* AND (knowledge or educat* or 594
therap® or program* or intervention*))

#38 "School Nursing"[mh] 1

#39 #38 OR #37 OR #36 OR #35 OR #34 OR #33 OR #32 OR #31 OR #30 6496
OR #29 OR #28 OR #27 OR #26 OR #25 OR #24 OR #23 OR #22 OR
#21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15 OR #14 OR #13
OR #12 OR #11 OR #10

#40 #39 AND #9 1387
#41 ("Weight loss"[mh]) OR ("Overweight"[mh]) OR ("Obesity Morbid"[mh]) 239
OR ("Obesity"[mh])
#42 diet therapy or prevention & control or rehabilitation or therapy or 4714
psychology
#43 #42 AND #41 65
#44 #43 OR #40 1393
#45 "Adolescent"[mh] 313
#46 "Child"[mhe] 813
#47 "Infant"[mh] 373
#48 "Pediatrics"[mh] 24
#49 #48 OR #47 OR #46 OR #45 1157
#50 minors or boy or boys or boyhood or girl* or infant* or baby or babies or 6702

toddler or toddlers or kid or kids or child or childs or children* or
childhood* or childcare* or schoolchild* or adolescen* or juvenil* or
youth* or teen* or preteen* or underage* or under age* or pubescen* or
pediatric* or paediatric

#51 #50 OR #49 6870
#52 #51 AND #44 775
#53 "Pediatric Obesity"[mh] 8
#54 diet therapy or prevention & control or rehabilitation or therapy or 4714
psychology
#55 #54 AND #53 3
#56 #55 OR #52 775
#57 #56 LIMIT TO 2015-2022 244
#58 #57 LIMIT TO ENGLISH LANGUAGE 161
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Database name: MEDLINE ALL

1 obesity/ or obesity, abdominal/ or obesity, morbid/ or pediatric obesity/ or Overweight/ or
weight loss/ (275032)

2 (adipos® or obes* or overweight* or over weight*).tw. (452022)

3  (weight adj1 (reduc® or los* or control* or manage®)).tw. (127496)

4 or/1-3 (578898)

5 exp Behavior Therapy/ or exp Counseling/ or Family Therapy/ or Social Support/ or
Program Evaluation/ or exp Exercise/ or exp Exercise Therapy/ or exp "Physical Education
and Training"/ or exp Exercise Movement Techniques/ or Motor Activity/ or exp Diet/ or exp
Diet Therapy/ or Patient Education as Topic/ or Health Education/ or exp Health Behavior/ or
exp Health Promotion/ or School Health Services/ or School Nursing/ or Life Style/ (1426932)
6 ((obesity adj3 intervention) or program or programme or camp?).tw. (703958)

7  (lifestyle or life style).tw. (123304)

8 (physic* adj (activ* or fit*)).tw. (151863)

9 (exercis® or walk* or jog* or swim* or weight lift* or danc* or aerobics).tw. (503065)

10 ((physic* or strength* or resist* or circuit or weight or aerob* or cross or endurance or
structur*) adj3 train*).tw. (60748)

11 (behavio?ral or behavio?r modification or psychoth* or psychosocial).tw. (556775)

12 ((group or family or cognit* or behav*) adj therap*).tw. (37593)

13  (counsel?ing or educat®).tw. (788793)

14  ((parent? or family) adj (based or focused or directed or centered or only or led)).tw.
(15537)

15 (diet* or healthy nutrition or (nutrition* adj (knowledge or educat* or therap* or program*
or intervention™))).tw. (655930)

16 or/5-15 (3649205)

17 4 and 16 (219162)

18 Obesity/ or Obesity, Morbid/ or Overweight/ or Weight Loss/ (262605)

19 (diet therapy or prevention & control or rehabilitation or therapy or psychology).fs.
(4484270)

20 18 and 19 (80186)

21 17 or 20 (245713)

22 Adolescent/ or exp Child/ or Infant/ or Pediatrics/ (3569634)

23  (minors or boy or boys or boyhood or girl* or infant* or baby or babies or toddler? or kid
or kids or child or childs or children* or childhood* or childcare* or schoolchild* or adolescen*
or juvenil® or youth* or teen* or preteen* or underage* or under age* or pubescen* or
p?ediatric*).tw. (2452083)

24 22 or 23 (4347080)

25 21 and 24 (62853)

26 Pediatric Obesity/ (12723)

27 (diet therapy or prevention & control or rehabilitation or therapy or psychology).fs.
(4484270)

28 26 and 27 (6159)

29 25 o0r 28 (63835)

30 limit 29 to english language (59443)

31 limit 30 to (letter or historical article or comment or editorial or news or case reports)
(2690)

32 30 not 31 (56753)

33  Animals/ not (Animals/ and Humans/) (56012497)

34 32 not 33 (55933)

35 34 and (2015* or 2016* or 2017* or 2018* or 2019* or 202*).ed,dt. (28024)
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36 afghanistan/ or africa/ or africa, northern/ or africa, central/ or africa, eastern/ or "africa
south of the sahara"/ or africa, southern/ or africa, western/ or albania/ or algeria/ or andorra/
or angola/ or "antigua and barbuda"/ or argentina/ or armenia/ or azerbaijan/ or bahamas/ or
bahrain/ or bangladesh/ or barbados/ or belize/ or benin/ or bhutan/ or bolivia/ or borneo/ or
"bosnia and herzegovina"/ or botswana/ or brazil/ or brunei/ or bulgaria/ or burkina faso/ or
burundi/ or cabo verde/ or cambodia/ or cameroon/ or central african republic/ or chad/ or
exp china/ or comoros/ or congo/ or cote d'ivoire/ or croatia/ or cuba/ or "democratic republic
of the congo"/ or cyprus/ or djibouti/ or dominica/ or dominican republic/ or ecuador/ or egypt/
or el salvador/ or equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or fiji/f or gabon/ or
gambia/ or "georgia (republic)"/ or ghana/ or grenada/ or guatemala/ or guinea/ or guinea-
bissau/ or guyana/ or haiti/ or honduras/ or independent state of samoa/ or exp india/ or
indian ocean islands/ or indochina/ or indonesia/ or iran/ or irag/ or jamaica/ or jordan/ or
kazakhstan/ or kenya/ or kosovo/ or kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or
liechtenstein/ or lesotho/ or liberia/ or libya/ or madagascar/ or malaysia/ or malawi/ or mali/
or malta/ or mauritania/ or mauritius/ or mekong valley/ or melanesia/ or micronesia/ or
monaco/ or mongolia/ or montenegro/ or morocco/ or mozambique/ or myanmar/ or namibia/
or nepal/ or nicaragua/ or niger/ or nigeria/ or oman/ or pakistan/ or palau/ or exp panama/ or
papua new guinea/ or paraguay/ or peru/ or philippines/ or qatar/ or "republic of belarus"/ or
"republic of north macedonia"/ or romania/ or exp russia/ or rwanda/ or "saint kitts and nevis"/
or saint lucia/ or "saint vincent and the grenadines"/ or "sao tome and principe"/ or saudi
arabia/ or serbia/ or sierra leone/ or senegal/ or seychelles/ or singapore/ or somalia/ or
south africa/ or south sudan/ or sri lanka/ or sudan/ or suriname/ or syria/ or taiwan/ or
tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/ or tonga/ or "trinidad and tobago"/
or tunisia/ or turkmenistan/ or uganda/ or ukraine/ or united arab emirates/ or uruguay/ or
uzbekistan/ or vanuatu/ or venezuela/ or vietham/ or west indies/ or yemen/ or zambia/ or
zimbabwe/ (1245250)

37 "organisation for economic co-operation and development"/ (471)

38 australasia/ or exp australia/ or austria/ or baltic states/ or belgium/ or exp canada/ or
chile/ or colombia/ or costa rica/ or czech republic/ or exp denmark/ or estonia/ or europe/ or
finland/ or exp france/ or exp germany/ or greece/ or hungary/ or iceland/ or ireland/ or israel/
or exp italy/ or exp japan/ or korea/ or latvia/ or lithuania/ or luxembourg/ or mexico/ or
netherlands/ or new zealand/ or north america/ or exp norway/ or poland/ or portugal/ or exp
"republic of korea"/ or "scandinavian and nordic countries"/ or slovakia/ or slovenia/ or spain/
or sweden/ or switzerland/ or turkey/ or exp united kingdom/ or exp united states/ (3437649)
39 european union/ (17364)

40 developed countries/ (21220)

41 or/37-40 (3453218)

42 36 not 41 (1157107)

43 35 not42 (24741)

44  Cost-Benefit Analysis/ (90696)

45 Quality-Adjusted Life Years/ (15101)

46 Markov Chains/ (15800)

47 exp Models, Economic/ (16144)

48 cost*.ti. (137361)

49  (cost* adj2 utilit*).tw. (7098)

50 (cost* adj2 (effective* or assess™ or evaluat* or analys* or model* or benefit* or
threshold* or quality or expens* or saving* or reduc®)).tw. (255264)

51 (economic* adj2 (evaluat® or assess* or analys* or model* or outcome* or benefit* or
threshold* or expens™ or saving* or reduc®)).tw. (42884)

52  (qualit* adj2 adjust* adj2 life*).tw. (16373)

53 QALY*.tw. (13188)
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54  (incremental* adj2 cost*).tw. (15972)

55 ICER.tw. (5364)

56 utilities.tw. (8661)

57  markov*.tw. (29465)

58 (dollar* or USD or cents or pound or pounds or GBP or sterling* or pence or euro or
euros or yen or JPY).tw. (51055)

59  ((utility or effective™) adj2 analys*).tw. (23063)

60 (willing* adj2 pay*).tw. (8745)

61 (EQ5D* or EQ-5D*).tw. (11815)

62 ((euroqol or euro-gol or euroquol or euro-quol or eurocol or euro-col) adj3 ("5" or
five)).tw. (3344)

63 (european* adj2 quality adj3 ("5" or five)).tw. (610)

64 0or/44-63 (466772)

65 43 and 64 (652)
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Appendix C — Effectiveness and Qualitative Evidence study
selection

Effectiveness evidence

Records Records

identified identified by Records excluded
from reviews the search —— on title and abstract

n =243 n=10,377 n=10,084

Records excluded as
ineligible

n =483

Full text records
screened )

n =536

Conference abstracts = 70
Unavailable/partial report = 40
Unextractable data = 24
No relevant outcomes = 18
Intervention/comparator = 13
Ineligible population =9
Records included in ';'g N-RCT study design = 28
) months follow up = 244

the review Secondary publication = 29

n =53 Non-English language = 8
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Qualitative evidence

Records identified by Records excluded on
the search ) title and abstract
n=1129 n=1109
Full text records Records excluded as
screened > ineligible
n=20 n=17

Conference abstracts=5
No relevant content=4

No qualitative studies=7

Superfluous=1

Records included in
the review

n=3
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Appendix D — Effectiveness and Qualitative evidence

Effectiveness evidence

Systematic reviews

Al-Khudairy, 2017

Bibliographic Al-Khudairy L; Loveman E; Colquitt JL; Mead E; Johnson RE; Fraser H; Olajide J; Murphy M; Velho RM; O'Malley C; Azevedo
Reference LB; Ells LJ; Metzendorf MI; Rees K; Diet, physical activity and behavioural interventions for the treatment of overweight or
obese adolescents aged 12 to 17 years.; The Cochrane database of systematic reviews; 2017; vol. 6 (no. 6)

Study Characteristics

. Systematic review
Study design

Dates searched Up to July 2016

Databases Cochrane Central Register of Controlled Trials (CENTRAL) (2016, Issue 6). * Epub Ahead of Print, In-Process & Other Non-

searched Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) (from 1946). « Embase Ovid (1974 to 2016 week 28). *
PsycINFO (1806 to July week 1 2016). « CINAHL. « LILACS (Latin American and Caribbean Health Science Information
database) (last update 8 July 2016). « ClinicalTrials.gov (www.clinicaltrials.gov). « WHO International Clinical Trials Registry
Platform (ICTRP) (www.who.int/trialsearch/).

Sources of funding No information provided
Inclusion criteria  Randomised controlled clinical trials with at least six months of follow-up.
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Exclusion criteria

Intervention(s)

Outcome(s)

Number of studies
included in the
systematic review

Studies from the
systematic review

For cross-over trials, we only analysed the first phase before cross-over (if this was six months or more) to avoid the

potential of carry over effects.

Overweight or obese adolescents with a mean study age of 12 to 17 years at the commencement of the intervention
Critically ill, or children with a syndromic cause for their obesity (for example Prader-Willi)

Studies with pregnant participants ¢ Studies that included critically ill participants

No treatment (including wait-list control) « Usual care *+ Concomitant intervention (another behaviour-changing intervention,

which was also delivered in the intervention group).

Any form of behaviour changing intervention with a primary aim to treat overweight or obesity. Behaviour changing
interventions included any form of dietary, physical activity, behavioural therapy, or a combination of these delivered as a

single or multicomponent intervention, in any setting, using any delivery meth

Primary

» Changes in measured BMI or body weight.
* Adverse events.

Secondary

* Health-related quality of life.

* Self-esteem.

* All-cause mortality.

* Morbidity.

* Anthropometric measures other than BMI.
» Behaviour change.

* Participants’ views of the intervention.

» Socioeconomic effects.

 Parenting skill and relationships.

39

included studies:
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that are relevant
for use in the
current review

Studies from the
systematic review
that are not
relevant for use in
the current review.

See appendix K for
exclusion reasons

Debar 2012

Ebbeling 2003

Ebbeling 2012

Grey 2004

Resnicow 2005

Schranz 2013

Toulabi 2012

Savoye 2011

Vos 2011a and Vos 2012
Hofsteenge 2014 and Hofsteenge 2013
Ford 2010

Bean 2014
Boodai 2013
Brennan 2013
Brownell 1983
Carraway 2014
Carrel 2005
Chandra 1968
Christie 2011
Daley 2005
Gourlan 2013
Jiang 2005
Kong 2013
Kong 2014

Love Osborne 2014
Luna-Pech 2014
Nguyen 2012
Norman 2016
Pakpour 2015
Patrick 2013
Patsopoulou 2017
Pbert 2013
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o Pitetti 2007

o Sigal 2014

e van Egmond-Frohlich 2006

e Vissers 2008

e Visuthranukul 2015

e Walpole 2013

e Wengle 2011

e Wong 2015

ROBIS Critical appraisal
Section Question Answer
Overall study ratings ) ) Low
Overall risk of bias
) o Fully applicable

Overall study ratings Applicability as a source of data

Colquitt, 2016

Bibliographic Colquitt JL; Loveman E; O'Malley C; Azevedo LB; Mead E; Al-Khudairy L; Ells LJ; Metzendorf MI; Rees K; Diet, physical
Reference activity, and behavioural interventions for the treatment of overweight or obesity in preschool children up to the age of 6
years.; The Cochrane database of systematic reviews; 2016; vol. 3 (no. 3)

Study Characteristics

. Systematic review
Study design
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Dates searched

Databases
searched

Sources of funding
Inclusion criteria

Exclusion criteria

Outcome(s)

up to March 2015

Cochrane Library, MEDLINE, EMBASE, PsycINFO, CINAHL, and LILACS, as well as in the trial registers ClinicalTrials.gov
and ICTRP Search Portal

Not specified
Randomised controlled clinical trials with at least six months of follow-up.

Overweight or obese children with a mean trial age of 0 to 6 years at the commencement of the intervention.

Any form of lifestyle intervention with a primary aim to treat overweight or obesity in children (any form of dietary, physical
activity and/or behavioural therapy delivered as single- or multicomponent interventions)

The comparison could be no intervention, usual care (however defined), or an alternative concomitant therapy providing it is
delivered in the intervention arm. Concomitant interventions had to be the same in the intervention and comparator groups
to establish fair comparisons.

critically ill, or children with a syndromic cause for their obesity (for example Prader-Willi)
Primary

1. Changes in body mass index (BMI) and body weight.
2. Adverse events.

Secondary

1. Health-related quality of life and self esteem.

2. All-cause mortality.
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3. Morbidity.

4. Anthropometric measures other than BMI.

5. Behaviour change.

6. Participant views of the intervention.

7. Parent-child relationship or assessment of parenting.

8. Socioeconomic eGects by validated measures.

Number of studies 5 trials with 15 publications
included in the
systematic review

Studies from the Included studies:
systematic review

that are relevant Bocca 2012

for use in the » Kelishadi 2009
current review e Quattrin 2012
o Stark 2011
o Stark 2014
Studies from the e Lanigan 2010
systematic review e Taveras 2011

that are not
relevant for use in
the current review.

See appendix K for
exclusion reasons
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ROBIS Critical appraisal

Section

Overall study ratings

Overall study ratings

Loveman, 2015

Question Answer

Low
Overall risk of bias

L Fully applicable
Applicability as a source of data

Bibliographic Loveman E; Al-Khudairy L; Johnson RE; Robertson W; Colquitt JL; Mead EL; Ells LJ; Metzendorf MI; Rees K; Parent-only
Reference interventions for childhood overweight or obesity in children aged 5 to 11 years.; The Cochrane database of systematic
reviews; 2015; vol. 2015 (no. 12)

Study Characteristics

Study design
Dates searched

Databases
searched

Sources of funding
Inclusion criteria

Systematic review

Up to March 2015

Cochrane Library, MEDLINE, EMBASE, PsycINFO,CINAHL and LILACS as well trial registers.

No information provided
randomised controlled clinical trials with at least six months of follow-up.

randomised controlled trials (RCTs) of diet, physical activity, and behavioural interventions (behaviour-changing
interventions)
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children with a mean study age of 5 to 11 years at the commencement of the intervention.
Exclusion criteria critically ill, or children with a syndromic cause for their obesity (for example Prader-Willi)

Intervention(s) No treatment (including wait-list control) « Usual care *+ Concomitant intervention (another behaviour-changing intervention,
which was also delivered in the intervention group).

Any form of behaviour changing intervention with a primary aim to treat overweight or obesity. Behaviour changing
interventions included any form of dietary, physical activity, behavioural therapy, or a combination of these delivered as a
single or multicomponent intervention, in any setting, using any delivery meth

Outcome(s) Primary

* Changes in body mass index (BMI) and body weight.
* Adverse events.
Secondary

Health-related quality of life and self esteem.

* All-cause mortality.

* Morbidity.

» Measures of body fat distribution

Behaviour change.

* Participants' views of the intervention.

* Parent-child relationship or assessment of parenting.
» Socioeconomic eEects by validated measures

Number of studies 14 studies from 32 publications
included in the
systematic review

Studies from the included studies:
systematic review
that are relevant
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for use in the e Small 2014
current review o Boutelle 2011
e Collins 2021 and Okely 2010
o Estabrooks 2009
o Golley 2007
e Magarey 2012
Studies from the e Aragona 1975
systematic review o Esfarjani 2013
that are not o Golan 2006
relevant for use in e Janicke 2008
the current review. e Jansen 2011
See appendix K for e Mazzeo 2014
exclusion reasons e Moens 2012
¢ Munsch 2008
e Raynor 2012
e Resnick 2009
¢ Resnicow 2015
e van Grieken 2013
e West 2010
ROBIS Critical appraisal
Section Question Answer
Overall study ratings ) ) Low
Overall risk of bias
) o Fully applicable
Overall study ratings Applicability as a source of data
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Mead, 2017

Bibliographic Mead E; Brown T; Rees K; Azevedo LB; Whittaker V; Jones D; Olajide J; Mainardi GM; Corpeleijn E; O'Malley C; Beardsmore

Reference E; Al-Khudairy L; Baur L; Metzendorf MI; Demaio A; Ells LJ; Diet, physical activity and behavioural interventions for the
treatment of overweight or obese children from the age of 6 to 11 years.; The Cochrane database of systematic reviews; 2017;
vol. 6 (no. 6)

Study Characteristics

Study design
Dates searched

Databases
searched

Systematic review

Up to July 2016

CENTRAL, MEDLINE, Embase, PsycINFO, CINAHL, LILACS as well as trial registers ClinicalTrials.gov and ICTRP Search
Portal

Sources of funding The author received funding from WHO to complete this review

Inclusion criteria

Exclusion criteria

randomised controlled clinical trials with at least six months of follow-up.
overweight or obese children aged 6 to 11 years

randomised controlled trials (RCTs) of diet, physical activity, and behavioural interventions (behaviour-changing
interventions)

d interventions that specifically dealt with the treatment of eating disorders or type 2 diabetes, or included participants with a
secondary or syndromic cause of obesity

Studies with pregnant participants * Studies that included critically ill participants
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Intervention(s) diet, physical activity, and behavioural interventions (behaviour-changing interventions)

No treatment (including wait-list control) « Usual care + Concomitant intervention (another behaviour-changing intervention,
which was also delivered in the intervention group).

Outcome(s) Primary

e Changes in measured (not self-reported) body mass index (BMI), BMI z score and weight
e Adverse events

Secondary

Health-related quality of life

* Self-esteem

* All-cause mortality

» Morbidity

» Anthropometric measures other than change in BMI, BMI
Z score and weight

* Behaviour change

* Participants’ views of the intervention

» Socioeconomic effects

Number of studies 55
included in the
systematic review

Studies from the included studies:
systematic review
that are relevant
for use in the
current review

Bryant 2011

Davoli 2013
Epstein 2000
Epstein 2005
Gunnarsdottir 2011
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Studies from the
systematic review
that are not
relevant for use in
the current review
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Kalavainen 2007
Kirk 2012

Lochrie 2013
McCallum 2007
Mirza 2013
Nowicka 2009
Saelens 2013
Wake 2009
Warschburger 2016

Alves 2008
Arauz-Bordreau 2013
Barkin 2011
Bathrellou 2010
Berry 2007

Berry 2014
Coppins 2011
Crocker 2012
Davis 2013

de Niet 2012

Diaz 2010

Duffy 1993
Duggins 2010
Eddy lves 2012
Epstein 1984
Epstein 1985 a;b;c
Epstein 2001
Epstein 2015
Faude 2010
Flodmark 1993
Gillis 2007
Hamilton-Shield 2014
Ho 2016
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Hughes 2008
Kalarchian 2009
Larsen 2015
Lison 2012
Looney 2014
Maddison 2011
Maddison 2014
Markert 2014
Nemet 2005
Nova 2001
O'Connor 2013
Reinehr 2010
Rodearmel 2007
Sacher 2010
Satoh 2007
Schwingshandl 1999
Serra Paya 2015
Siwik 2013
Taveras 2015
Taylor 2015
Vann 2013
Wafa 2011
Waling 2012
Weigel 2008
Weintraub 2008
Wilfey 2007
Woo 2004
Wright 2012

Critical appraisal
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Section Question Answer

Overall study ratings ) . Low
Overall risk of bias

) o Fully applicable
Overall study ratings Applicability as a source of data

Risk of bias assessments for RCTs identified in Cochrane reviews

Table 28: Full evidence tables can be found in the reviews by Al-Khudairy (2017), Colquitt (2016), Loveman (2015) and Mead (2017)

2-5: Colquitt 2016

Quattrin 2012; 2014 Moderate
Bocca 2012; 2014 Low

Stark 2011 Low

Stark 2014 Moderate
Kelishadi 2009 Moderate

6-11: Mead 2017

Bryant 2011 Moderate
Davoli 2013 Moderate
Epstein 2000 Moderate
Epstein 2005 Moderate
Gunnarsdottir 2011 Moderate
Kalavainen 2007 Moderate
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Kirk 2012 Moderate
Lochrie 2013 Moderate
McCallum 2007 Low
Mirza 2013 Moderate
Nowicka 2009 Moderate
Saelens 2013 Moderate
Wake 2009 Low
Warschburger 2016 Moderate
12-18: Al-Khudairy 2017
Debar 2012 High
Ebbeling 2003 High
Ebbeling 2012 Moderate
Grey 2004 High
Resnicow 2005 High
Schranz 2013 High
Toulabi 2012 Moderate
Savoye 2011 High
Vos 2011a and Vos 2012 Moderate

Hofsteenge 2014 and Hofsteenge 2013  High

Ford 2010 Moderate
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2-5 parent only: Loveman

2015 Small 2014 Moderate

6-11 parent only: Loveman

2015 Boutelle 2011 Moderate
Collins 2021 and Okely 2010 High
Estabrooks 2009 High
Golley 2007 Moderate
Magarey 2012 Low

RCTs identified in the updated search

Arlinghaus, 2019
Bibliographic Arlinghaus, K.R.; O'Connor, D.P.; Johnston, C.A.; Frequency of school-based intervention needed to improve weight

Reference outcomes of Mexican-American adolescents with overweight or obesity: a randomized controlled trial; Pediatric Obesity;
2019; vol. 14 (no. 12); e12568

Study details

Trial registration number NCT03797105

and/or trial name

Study type Randomised controlled trial (RCT)
Study location United States

Study setting A charter school in Houston, Texas
Study dates August 2013 - August 2015
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Sources of funding This work was supported by federal funds from the United States Department of Agriculture/Agricultural
Research Service 6250-51000

Weight classification Mixed

Inclusion criteria Participants who self-identified as Mexican-American, were between the ages of 10 and 17, and had overweight

status or obesity according to the Centres for Disease Control and Prevention's classification (ie, BMI percentile
=85th percentile) were included in the analysis.

Exclusion criteria Participants were excluded from the study if they were pregnant, the school identified them as having a
cognitive impairment significantly below average age or grade level, they used weight loss medication, or they
had a medical diagnosis of type 1 or 2 diabetes.

Intervention(s) Intervention description: The intervention was developed based on social cognitive theory and was
specifically designed to intervene on behavioural factors through the interaction of social and environmental
influences on physical activity and dietary behaviours. The intervention lasted 24 weeks and occurred during
student's 40-minute physical education (PE) class. No matter the frequency at which the intervention was
received (1, 3, or 5 d a week), 80% of time was spent on physical activity, and 20% was spent on nutrition, as
this 4:1 ratio has established efficacy among this population.

Diet component: Basic support (healthy eating advice) - nutrition lessons based on the traffic light diet
Physical activity component: Exercise program - circuit-based physical activity

Behavioural component: Behaviour modification techniques (token economy system, goal setting, and self-
monitoring), and parental involvement (materials sent home and monthly parent meetings). Behaviour
modification was incorporated into both physical activity and nutrition time.

Comparator Basic support: Students and their parents in the control condition (0 d) received treatment as usual.
Specifically, students participated in a traditional PE class with sports-based skill development and practice.

Target population Parent and young person
Mode of delivery: Recipients Group
Mode of delivery: Proximity = Face-to-face
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Intervention intensity The intervention lasted 24 weeks and occurred during student's 40-minute physical education (PE) class for 5
days/week.
26 hours +

Outcome measures Change in BMI Z-score

Number of participants N=243 at baseline

N=203 at follow-up

Duration of follow-up 12 months from baseline (approximately 6 months after 24 week intervention)
Loss to follow-up N=40

Methods of analysis Completers analysis and intention to treat analysis

Additional comments Completers analysis extracted for outcome data

Study arms

Basic support (N = 49)
Control arm

Intervention (1d/week) (N = 53)
Exercise + BCT

Intervention (3d/week) (N = 51)
Exercise + BCT

Intervention (5d/week) (N = 50)
Exercise + BCT

Characteristics

Study-level characteristics
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Characteristic Study (N = 203)
% Female 50.7
Mean age (SD) 12.02 (0.57)

Critical appraisal — Cochrane risk of bias tool

Section Question Answer

Overall risk of bias and directness Overall risk of bias Moderate

Overall risk of bias and directness Directness Directly applicable

Bohlin, 2017

Bibliographic Bohlin, A.; Hagman, E.; Klaesson, S.; Danielsson, P.; Childhood obesity treatment: telephone coaching is as good as usual
Reference care in maintaining weight loss - a randomized controlled trial; Clinical Obesity; 2017; vol. 7 (no. 4); 199-205

Study details
Randomised controlled trial (RCT)

Study type

Study location Sweden

Study setting outpatient paediatric clinic

Study dates Between May 2007 and May 2009

Sources of funding This study was funded by the Stockholm County Council
Weight Mixed

classification
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Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator

Target population

Mode of delivery:
Recipients

Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

Duration of follow-
up
Loss to follow-up

Methods of
analysis

families with children aged 5-14 years

Exclusion criteria were obesity-related syndromes (Laurence Moon Bardet Biedl and Prader Willi) and non-Swedish-
speaking parents due to potential interpretation issues within telephone sessions

In the TC group, the goal was to stay in contact every month, excluding the summer vacation. During each TC session, the
treating nurse spoke with one of the parents, and the timing of the next TC session was agreed upon at the end of each
conversation. Including paperwork, each call was estimated to last a duration of 15 min

The number of visits in the UC group followed the UC (15) model, and the sessions were led by the treating nurse.
Including paperwork, each visit took approximately 45 min for the treating nurse, and at the end of the visit, the patient was
placed on a waiting list for their next appointment.

Parent only
Individual

Phone/virtual
Less than weekly

Change in BMI Z-score
37

Variable: The mean (standard deviation, SD) follow-up from enrolment to treatment to post-study follow-up was 3.7 (0.8)
years.

3 from BCT group
The primary outcome variable, change in BMI SDS, was

evaluated using t-test and analysis of variance (ANOVA). In

the ANOVA, covariates were gender, age and degree of obesity at the start of the intervention; ethnicity; parental
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weight status; and whether parents cohabited. Betweengroup differences were tested using the t-test and the Chisquare
test. Analyses were performed using SAS Statistical

software (version 9.4, SAS Institute Inc, Cary, NC, USA).

Study arms
Behaviour change (N = 19)
Basic support (N = 18)

Characteristics

Arm-level characteristics

Characteristic Behaviour change (N = 19) Basic support (N = 18)
% Female 47.4 55
Mean age (SD) 9.8 (2.56) 9.3 (2.59)
Ethnicity 26.3
% non-Scandinavian 38.9
BMiz 2.97 (0.8)
2.91 (0.58)

Critical appraisal — Cochrane risk of bias tool

Section Question Answer
Overall risk of bias and directness ] ) Moderate
Overall risk of bias (Unclear how self measurements were used)
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Overall risk of bias and directness

Fedele, 2018

Bibliographic
Reference

Partially directly applicable

Directness (Non-UK)

Fedele, David A; Janicke, David M; McQuaid, Elizabeth L; Abu-Hasan, Mutasim; Baker, Dawn; Zou, Baiming; Netz, Mallory;
Lawless, Casey; A Behavioral Family Intervention for Children with Overweight and Asthma.; Clinical practice in pediatric

psychology; 2018; vol. 6 (no. 3); 259-269

Study details

Trial registration
number and/or trial
name

Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria

Exclusion criteria

Intervention(s)

The Childhood Health and Asthma Management Program (CHAMP)

Randomised controlled trial (RCT)

USA

local community health center or local pediatrician’s office
Not provided

: This work was supported by grant ALASB88692 from the American Lung Association and UL1TR001427 from the
National Institutes of Health.

children were 6—12 years-old, had a physician-verified persistent asthma diagnosis, and had a BMI = 85th percentile for
Centers for Disease Control and Prevention age and gender norms (

if they had history positive for dietary restrictions, medical conditions in which physical activity is contraindicated,
prescribed antipsychotic agents, or significant developmental delay. Families could not be enrolled in another weight loss
program.

—Dyads randomized to CHAMP were asked to attend 12 group-based sessions (3 sessions per month) and 4 individual
family sessions (1 session per month) that occurred on weekday evenings. Groups emphasized modeling and providing
support to work together to establish healthier eating and exercise patterns.
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Comparator

Target population

Mode of delivery:
Recipients

Mode of delivery:
Proximity

Intervention intensity

Outcome measures

Number of
participants

Duration of follow-up
Loss to follow-up
Methods of analysis

Basic care: Dyads randomized to the control condition received national guidelines on asthma management, proper
nutrition, physical activity, stress management, dental hygiene, and school-related difficulties, among other health-related
topics

Parent and child
Both

Face-to-face

Weekly
Change in BMI Z-score

Quality of life
24

6 months from end of intervention
13

We examined feasibility by calculating enrollment and session attendance rates; acceptability was assessed via
descriptive statistics of satisfaction surveys. We also examined feedback from one-on-one exit interviews at the post-
intervention assessment visit in an attempt to extract themes related to: 1) the perceived value of CHAMP, 2)
recommendations for improving CHAMP, 3) appropriateness of CHAMP for their family, 4) behavioral changes since
completing CHAMP, and 5) barriers to making changes. Analysis of covariance (ANCOVA), with baseline values entered
as covariates, was used to assess changes in outcome variables. Due to the small samples size in our pilot study, we
relied on standardized mean difference effect sizes (i.e., Cohen’s d; Cohen, 1988) and 95% confidence intervals (Cls) to
interpret findings (Coe, 2002). Participants attending = 9 sessions (n = 12) were categorized as completers and were
included in analyses. Given the pilot nature of the current study, this post hoc decision was made in order to investigate
the efficacy of CHAMP among families who received a reasonable dose of the intervention. Cell sizes vary slightly due to
missing data.
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Study arms
Behaviour change + exercise (N = 14)

Basic support (N = 10)
Characteristics

Arm-level characteristics

Characteristic Behaviour change + exercise (N = 14) Basic support (N = 10)
% Female 57
50
Mean age (SD 8.64 (1.78
ge (SD) ( ) 8.7 (2.16)
White % 21
10
Black % 71
60
Other 1
30

Critical appraisal — Cochrane risk of bias tool

Section Question Answer
Overall risk of bias and directness ) _ High
Overall risk of bias (Due to sample and attrition)
) ) ] ] Partially directly applicable
Overall risk of bias and directness Directness (non-UK)
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Njardvik, 2018

Bibliographic
Reference

Study details

Study type
Study location
Study setting
Study dates

Njardvik, U.; Gunnarsdottir, T.; Olafsdottir, A.S.; Craighead, L.W.; Boles, R.E.; Bjarnason, R.; Incorporating Appetite
Awareness Training Within Family-Based Behavioral Treatment of Pediatric Obesity: A Randomized Controlled Pilot Study;
Journal of pediatric psychology; 2018; vol. 43 (no. 9); 1017-1027

Randomised controlled trial (RCT)

Iceland
Hospital
from March 2006 to December 2007

Sources of funding This work was supported by the Landspitali University Hospital Research Fund (to RB); The Doctoral Grants of The

Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator
Target population

Mode of delivery:
Recipients

University of Iceland Research Fund (to TG); the University of Iceland Research Fund (to ASO); and a grant from the
Thorvaldsen Society (to RB).

Inclusion criteria for study participation were a child with obesity, defined as Body Mass Index Standard Deviation Score
(BMISDS) >2, one parent agreed to participate in treatment, and the child being able to comprehend written material and
complete self-monitoring tasks

child obesity was not because of an identifiable medical cause, no significant dietary or exercise restrictions, no family
member taking part in another weight control program

r an experimental group receiving the same treatment with the integration of an appetite awareness training component
(FBT-AAT) delivered as part the FBT.

r an experimental group receiving the same treatment with the integration of an appetite awareness training component
(FBT-AAT) delivered as part the FBT

the standard condition receiving Epstein’s family-based treatment for pediatric obesity (FBT)
Parent and child
Group
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Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

Duration of follow-
up
Loss to follow-up

Methods of
analysis

Study arms
Behaviour change + di

Basic support (N = 43)

Overweight and obesit

Face-to-face
weekly

Change in BMI Z-score

Quality of life
84

1 year; 2 years post intervention

25

After assessing variables for outliers and normality, differences in baseline variables between the two conditions (FBT-AAT
and FBT) were tested using independent t-tests and v2 -tests (categorical variables). Changes in dependent variables over
time (pretreatment, posttreatment, 1-year, and 2-year posttreatment) by condition were evaluated by mixed design analysis
of variances (ANOVAs) where group membership (FBT vs. FBT-AAT) served as the betweensubjects factor and time
(pretreatment, posttreatment, 1 year, and 2 years) served as the within-subjects factor. Main effects were followed up by
tests of withinsubjects contrasts, one-way ANOVA and dependent samples t-tests. Using an intent-to-treat approach,
missing values were treated with multiple imputation analysis (m 74 5) and a pooling procedure with the standard error
estimates combined for all posttest analyses. Data were analyzed by the PASW Statistics 25 (SPSS, Inc., 2017, Chicago,
IL).

et (N = 41)

y management: preventing, assessing and managing overweight and

obesity: evidence reviews for effectiveness and acceptability of weight management

interventions in childre
2025)

n and young people living with overweight and obesity FINAL (January
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Characteristics

Study-level characteristics

Characteristic
% Female
Mean age (SD)

Ethnicity
% lcelandic of norse-celtic decent

BMI Standardised Mean (SD)

Critical appraisal — Cochrane risk of bias tool

Section
Overall risk of bias and directness

Overall risk of bias and directness

Robertson, 2017

Question

Overall risk of bias

Directness

Study (N =)
45.24

11 (1.4)

92

3.11 (0.5)

Answer

Low

Partially directly applicable
(Non-UK, with homogenous ethnic group)

Bibliographic Robertson, W.; Fleming, J.; Kamal, A.; Hamborg, T.; Khan, K.A.; Griffiths, F.; Stewart-Brown, S.; Stallard, N.; Petrou, S.;
Reference Simkiss, D.; Harrison, E.; Kim, S.W.; Thorogood, M.; Randomised controlled trial and economic evaluation of the 'Families for
Health' programme to reduce obesity in children; Archives of Disease in Childhood; 2017; vol. 102 (no. 5); 416-426
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Study details

Trial registration
number and/or trial
name

Study type
Study location
Study setting

Study dates
Sources of funding
Weight

classification
Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator

Target population

Mode of delivery:
Recipients

Families for Health

Randomised controlled trial (RCT)
West Midlands, UK

Three defined areas within the West Midlands, UK, reflecting the varied demographics within the region. Sites A and C
were relatively more deprived, whereas site B was less deprived

e between March 2012 and March 2015
Funding Health Technology Assessment Programme (09/127/41).
Mixed

Eligible families had an overweight (291st centile for BMI) or obese (298th centile for BMI) child aged 6—11 years, based on
the UK 1990 definition11; and at least one parent or guardian willing to take part.

Families were excluded if parent or child had insufficient command of English; the child had recognised medical cause of
obesity or was unable to participate due to severe learning difficulties and/or behavioural problems.

The Families for Health (FFH) version 2 (V2) manualised programme comprises 10 weekly 2'2-hour sessions, with children
and parents from 8 to 12 families attending parallel groups. The programme combines information on parenting skills, social
and emotional development as well as healthy eating including portion size and physical activity. The plan was to run six
FFH courses (two in each site).

Standard care: Families assigned to UC were offered ‘One Body One Life’,15 a group-based family intervention in site A,
Changed4Life advisors offering one-to-one support in site B and either (1) a two-step programme, MEND and Choose It, with
taster sessions for physical activity, healthy eating, or (2) Weight Watchers for young people aged 10+ years or (3) referral
to the school nurse for children aged 6-9 years in site C. Further details of the UC interventions are available.

Parent and child
Group
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Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

Duration of follow-
up
Loss to follow-up

Methods of
analysis

Study arms

Face-to-face
Weekly

Change in BMI Z-score

Quality of life
115

12 months (42 weeks from end of intervention)

32 (83 remained)

For child outcome measures, linear mixed models with a random family effect were fitted to account for clustering. After
approval from the Trial Steering Committee, we did not account for delivery group clustering in the FFH arm as analyses
showed no evidence of clustering. Separate models were fitted for differences between baseline and 3-month follow-up
(end of FFH programme) and baseline and 12-month follow-up. Models were adjusted for baseline values of outcomes,
gender and family-level ‘locality’ as fixed effects as specified in the Statistical Analysis Plan. Primary analyses were
conducted on trial participants with complete relevant data. A preplanned secondary analysis was also conducted with
missing values imputed using multiple imputation with fully conditional specification regression.28 We summarised
outcomes by trial allocation and follow-up period using means, SDs and Cls for continuous variables and absolute
numbers, percentages and Cls for categorical variables. Generally, one parent per family provided data, and parent
outcomes were compared using t-tests and x2 tests. All analyses were performed on an intention-to-treat basis, except
where

Behaviour change + exercise (N = 45)

Basic support (N = 43)
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Characteristics

Study-level characteristics

Characteristic Study (N =)
% Female 50.8

Mean age (SD) 9.44 (1.59)
Ethnicity 61.7

% white

BMI Standardised Mean (SD) 2.71 (0.68)

Critical appraisal — Cochrane risk of bias tool

Section Question Answer

Overall risk of bias and directness ) _ Low
Overall risk of bias

. . . _ Directly applicable
Overall risk of bias and directness Directness

Soltero, 2018

Bibliographic Soltero, E.G.; Olson, M.L.; Williams, A.N.; Konopken, Y.P.; Castro, F.G.; Arcoleo, K.J.; Keller, C.S.; Patrick, D.L.; Ayers, S.L.;
Reference Barraza, E.; Shaibi, G.Q.; Effects of a Community-Based Diabetes Prevention Program for Latino Youth with Obesity: A
Randomized Controlled Trial; Obesity; 2018; vol. 26 (no. 12); 1856-1865

Study details

Trial registration NCT02039141
number and/or trial
name
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Study type Randomised controlled trial (RCT)

Study location United States

Study setting A local YMCA in Phoenix, Arizona

Study dates Recruitment commenced in October 2012 and continued through July 2015. The last participant completed final data

collection in August, 2016.

Sources of funding This research was funded by the National Institutes of Health/National Institute on Minority Health and Health Disparities
(P20MD002316; U54MD002316).

Weight Obese
classification

Inclusion criteria o Self-identification as Latino
e Age 14-16 at enrolment
e Obesity, defined as a BMI = 95th percentile for age and sex or a BMI 230 kg/m2

Exclusion criteria o Taking medication(s) or diagnosed with a condition that influences carbohydrate metabolism, physical activity, or
cognition
o Diagnosed with T2D
e Currently enrolled (or within previous 6 months) in a formal weight loss program
o Diagnosed with depression or any other condition that may impact QoL

Intervention(s) The comprehensive lifestyle intervention consisted of nutrition and health education, exercise, and behavior change
strategies that have been shown to be efficacious in the adult Diabetes Prevention Program (DPP). The curriculum was
informed by key constructs from Social Cognitive Theory (SCT) including enhancing self-efficacy for healthy lifestyle
behaviors through goal-setting, vicarious experience, role modeling, and verbal encouragement. In addition, building and
encouraging social support from family and peers for making healthy behavior changes was offered in the form of appraisal,
informational, instrumental, and emotional support. All sessions were held at the YMCA where lifestyle classes (1 day /
week for ~60 minutes) were delivered to groups of 8-10 families.

Diet component: Basic support (healthy eating advice) - nutrition and health education
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Comparator

Target population

Mode of delivery:
Recipients

Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

Physical activity component: Exercise program - The exercise curriculum was delivered by YMCA fitness instructors (3
days/week for 60 minutes) to groups of 8—10 youth. Structured components included aerobic activities (e.g. running,
spinning), anaerobic activities (e.g. athletic drills) and resistance exercises. Unstructured components included team sports
and games that promoted social support and bonding among youth. Sessions were designed to elicit an average heart rate
of 2150 beats per minute for the maijority of the session. Heart rate was monitored during sessions using a Polar Heart Rate
monitor

Behavioural component: The behaviour change strategies of goalsetting and self-monitoring were integrated and tailored
to the psychosocial and developmental characteristics of adolescents. In sessions, families documented and monitored
their progress towards weekly behavioral goals and progress towards fitness goals were monitored through monthly fitness
assessments. Given the psychosocial consequences associated with pediatric obesity, a class session was dedicated to
emotional well-being by discussing self acceptance, body-image, selfaffirmation, and coping mechanisms.

Basic support: At baseline, the COMP youth were provided their lab results and a handout with general information on
healthy lifestyle behaviors. COMP youth were contacted on a monthly basis to maintain a sense of connection with the
study team, keep current with contact information, and remind youth of scheduled testing visits in the lab throughout the 12-
month study period.

Parent and young person
Group

Face-to-face

Lifestyle classes were 1 day/week for 60 minutes. Exercise classes were 3 days/week for 60 minutes. The intervention
lasted 3 months.

26 hours +

Waist circumference

Quality of life
N=136
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Duration of follow- 12 months from baseline
up
Loss to follow-up N=16

Methods of Intention-to-treat analysis
analysis

Study arms
Intervention (N = 67)
Exercise + behavioural
Comparator (N = 69)

Basic support

Characteristics

Study-level characteristics

Characteristic Study (N = 136)
% Female 54.4

Arm-level characteristics

Characteristic Intervention (N = 67) Comparator (N = 69)

Mean age (SD) 15.4 (1) 15.3 (0.9)
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Critical appraisal — Cochrane risk of bias tool

Section Question Answer

Overall risk of bias and directness ) _ High
Overall risk of bias

. . . , Directly applicable
Overall risk of bias and directness Directness

Spence, 2022

Bibliographic Spence, N.D.; Newton, A.S.; Keaschuk, R.A.; Ambler, K.A.; Holt, N.L.; Jetha, M.M.; Mushquash, A.R.; Rosychuk, R.J.;

Reference Sharma, A.M.; Spence, J.C.; Ball, G.D.C.; Parents as Agents of Change in Managing Pediatric Obesity: A Randomized
Controlled Trial Comparing Cognitive Behavioral Therapy versus Psychoeducation Interventions; Childhood obesity (Print);
2022

Study details

. . . NCT01267097
Trial registration
number and/or trial
name
Study type Randomised controlled trial (RCT)
Study setting outpatient pediatric obesity management clinic
Study dates between July 2010 and January 2014

Sources of funding Missing from paper

Inclusion criteria  To be eligible for the study, children needed to be 8—12 years old with an age- and sex-specific BMI £85th percentile,20 and
at least one parent had to agree to participate. Families also needed to be fluent in English (verbal and written).

Exclusion criteria  No children in the study had underlying medical conditions or were taking medications that could impact weight change
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Intervention(s)

Comparator

Target population

Mode of delivery:
Recipients

Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

1 Both CBT and PEP interventions were manualized and included the same frequency of contact (16 sessions over 16
weeks), content (identical information), mode (group format), session duration (60—-90 minutes), intervention goals related to
nutrition and physical activity based on evidence-based recommendations,18 and number of group leaders (two/group).

The CBT intervention focused on the role that cognitive processes play in the maintenance of problem behaviors, mood
states, and habits. This intervention emphasized the relationship between thoughts, feelings, and actions, and utilized
techniques involving motivation, goal setting,

problem-solving, and knowledge/skill acquisition to facilitate sustainable behavior changes. The skills learned were
designed for parents to identify and change the parenting

mechanisms that influence children’s unhealthy lifestyle

habits.

The PEP intervention was a knowledge-based intervention modeled after traditional nutrition and health education
programs. It was a more passive intervention, with limited focus on active skill building. Active integration of learned
concepts in goal setting and linking cognitions and behaviors to lifestyle changes was not emphasized. PEP was not a true
control group, but its content and delivery were consistent with what many clinicians provide for standard weight
management.

Parent only
Group

Face-to-face
Weekly

Change in BMI Z-score
Weight related morbidity: Insulin sensitivity

Weight related morbidity: Blood pressure
53
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Duration of follow- 6 months and 10 months post intervention
up
Loss to follow-up 33 (all included in analysis)

Methods of Descriptive statistics were generated for continuous (mean, standard deviation or median, interquartile range) and

analysis categorical (percentages) variables. Longitudinal regression analyses were performed on an intention-to-treat basis, and all
families were included in the primary and secondary analyses. For the primary analysis, the BMI z-score was compared
between the CBT and PEP groups with a linear mixed-effects regression model that constrained preintervention differences
between groups on the outcome to zero.27,28 Maximum likelihood estimation was used, and an unstructured covariance
matrix was specified to account for statistical dependence among repeated measures of individuals over time. Analyses
were adjusted for preintervention age, sex, and cohort. Missing data were handled using maximum likelihood.27,29
Analyses of the secondary outcomes, including anthropometric, lifestyle, psychosocial, and cardiometabolic, were
conducted in the same manner as the primary analysis. Statistical significance was set at p < 0.05. Analyses were
performed with SAS version 9.4, software

Study arms
Behaviour change (N = 27)
Basic support (N = 25)

Characteristics

Study-level characteristics

Characteristic Study (N =)
% Female 51.9
Mean age (SD) 9.8 (1.7)
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Characteristic Study (N =)
Ethnicity 731

% white

BMIz 2.2(0.3)

Critical appraisal — Cochrane risk of bias tool

Section Question Answer

Overall risk of bias and directness ] ] Moderate
Overall risk of bias

Overall risk of bias and directness ] Partially directly applicable
Directness (non-UK)

Stark, 2019

Bibliographic Stark, L.J.; Filigno, S.S.; Kichler, J.C.; Bolling, C.; Ratcliff, M.B.; Robson, S.M.; Simon, S.L.; McCullough, M.B.; Clifford, L.M.;
Reference Stough, C.0O.; Zion, C.; Mara, C.A.; Maintenance Following a Randomized Trial of a Clinic and Home-based Behavioral
Intervention of Obesity in Preschoolers; Journal of Pediatrics; 2019; vol. 213; 128-136e3

Study details
Stark 2011; Stark 2014
Other publications
associated with
this study included
in review

Trial registration LAUNCH
number and/or trial
name
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Study type

Study location
Study setting
Study dates
Sources of funding

Inclusion criteria
Exclusion criteria

Intervention(s)

Comparator

Target population

Mode of delivery:
Recipients

Randomised controlled trial (RCT)

USA

27 independent pediatric practices (and referrals from seven practices in a unified health system)
March 12, 2012 and followed through December 21, 2016

Supported by the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) (R01DK091251), the National
Center for Advancing Translational Sciences of the NIH (UL1 TR001425), and National Institutes of Health (T32 DK063929)

active patient, age 2 to 5 years, and BMI percentile 295th

developmental disability, medical condition promoting obesity or condition that precluded full participation, weight affecting
medication, enrolled in a weight management program, or non-English speaking

2 arms Duration 6 months delivered over 18 sessions (weekly in months 1-3; every other week in months 4—6) | arm:
LAUNCH a family-based, behavioral intervention delivered in sessions that alternated weekly between group clinic sessions
(90 minutes) at a medical facility and individual home visits (60 minutes). The clinic sessions included simultaneous parent
and child groups. Parent-group sessions provided nutrition education, problem-solving around\monitoring of dietary intake
for children and parents and physical activity changes, and child behavior management strategies (across all sessions)
such as differential attention, contingency management, limit setting, effective use of time-out to manage tantrums, shaping
and exposure to introduce new foods, and implementing stimulus control measures to improve food choices and physical
activity.

I arm: Motivational interviewing conducted with caregivers and targeted improvement in the child’s dietary and activity
behaviors. At the first visit, caregivers met with a pediatrician trained in Ml at which time they completed questionnaires to
assess their values and motivation for change, were given information about their child’s weight and BMI percentile and a
packet of publicly available materials/brochures from the AAP “Let’'s Go” program. Subsequent Ml intervention sessions
were delivered by a licensed clinical psychologist trained in Ml in either the family’s home (3 sessions) or over the
telephone (14 sessions).

Usual care: participants received routine care from their pediatrician and were only seen by the study team at the
assessment visits.

Parent and child
Both
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Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

Duration of follow-
up
Loss to follow-up

Methods of
analysis

Study arms

Face-to-face
18 sessions over 6 months.

Change in BMI Z-score
167

6 months and 12 months post treatment

38 at 6 months; 40 at 12 months

To examine group differences in BMI%50th at 6- and 12-months posttreatment, intent-totreat analysis using regression-
based analysis of covariance (ANCOVA) models were conducted in Stata version 15. Baseline BMI%50th was included as
a covariate in the analysis. Two dummy variables were created to compare LAUNCH with Ml and LAUNCH with STC (both
with LAUNCH as the reference category). Both of these dummy variables were included in the models to compare
treatment groups on BMI%50th at each time point. Standardized effect sizes estimates of the group differences at each
time point (i.e., Cohen d) are presented in addition to statistical significance. The same models were used to examine
BMI%95, BMIZ, weight gain and secondary outcomes at each time point. Logistic regression models were used to examine
differences between the odds of a child having a TV in their bedroom between the groups at each time point. Maximum
likelihood estimation on the full randomized sample (N = 151) was used to address missing data for all models. This
estimator does not require the deletion of participants with any missing data, but instead uses all available information when
computing the model parameters.17 Previously reported baseline and posttreatment child weight8 and dietary18 outcomes
are presented to provide a context for maintenance of the follow-up data

Behaviour change + diet + exercise (N = 47)

Behaviour change + diet (N = 50)

Basic support (N = 54)
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Characteristics

Study-level characteristics

Characteristic

% Female

Mean age (SD) (Months)
White %

Black %

Other

BMI Standardised Mean (SD)

Critical appraisal — Cochrane risk of bias tool

Section
Overall risk of bias and directness

Overall risk of bias and directness

Yackobovitch-Gavan, 2018

Question

Overall risk of bias

Directness

Study (N =)
56.95

55.14 (11.19)
76.16

9.27

14.57

2.44 (0.6)

Answer

Moderate

Partially directly applicable
(Non-UK)

Bibliographic Yackobovitch-Gavan, M.; Wolf Linhard, D.; Nagelberg, N.; Poraz, |.; Shalitin, S.; Phillip, M.; Meyerovitch, J.; Intervention for
Reference childhood obesity based on parents only or parents and child compared with follow-up alone; Pediatric Obesity; 2018; vol. 13

(no. 11); 647-655

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

162



FINAL

Study details

Study location
Study setting
Study dates
Sources of funding
Inclusion criteria

Exclusion criteria

Intervention(s)

Comparator
Target population

Mode of delivery:
Recipients

Israel

Children’s Medical Center

between 2006 and 2012

This research was supported by a Health Policy Research Grant from the Clalit Research Institute, Chief Physician Office
Inclusion criteria were age 5—-11 years and body mass index (BMI) between the 85th and 98th percentiles for age and sex

Exclusion criteria were chronic conditions (e.g. diabetes mellitus, cardiac or renal problems, uncontrolled hypertension, liver
enzyme levels more than threefold above the upper normal limit, genetic-syndromes and organic diseases associated with
obesity), use of medication that might influence weight.

The family-based intervention included 12 onceweekly group meetings of 60 min each (12—15 participants per meeting)
with a dietician and psychologist and focused on cognitive behavioural changes in the family lifestyle. Eligible children and
their parents were randomly

assigned to one of three groups: parents-only,

parents—child and control. The parents-only and

parents—child groups attended an intensive intervention programme designed to instill behavioural and

lifestyle changes. The control group was managed

by clinical follow-up alone.

Each meeting focused on a different nutritional or lifestyle goal, including eating in accordance with the food pyramid,
adequate fruit and vegetable consumption and abstention from sweetened beverages, the importance of drinking water,
reducing fast-food consumption, limiting the time spent watching television or using the computer, increasing the time spent
in physical activity, special dietary consideration during parties
and vacations and strategies to implement an active
lifestyle in the family

The control group did not participate in group meetings. The control group was managed by clinical follow-up alone.
Parent and child
Group
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Mode of delivery:
Proximity

Intervention
intensity

Outcome measures

Number of
participants

Duration of follow-
up
Loss to follow-up

Methods of
analysis

Study arms

Face-to-face
Weekly

Weight related morbidity: Insulin sensitivity

Weight related morbidity: Blood pressure
247 children (+parents)

24 months total (21 months from end of intervention)

120 (127 remained)

gnificant difference with 80% power. The data were analysed using SPSS software v 22 (SPSS, Inc., Chicago, lllinois). The
primary outcome measures were the change in BMI-SDS from baseline at completion of the intervention (3 months) and at
the end of follow-up (24 months) in each of the groups. To test the primary outcomes, we used paired samples t-test
(normally distributed data). To further control for potential confounders, mixedeffects regression models were formulated,
adjusted for age, gender and baseline BMI-SDS (which was correlated with the changes in BMISDS over time).
Spearman’s correlations were used to analyse the correlation between attendance rate (skewed distribution) and the
change in BMI-SDS. Other within-group comparisons included changes in lifestyle parameters and in components of MS
from baseline to completion of the intervention and to the end of follow-up. We used paired samples t-test for normally
distributed data, related samples Wilcoxon signed-rank test for skewed data and related samples McNemar test for
categorical data. Comparisons among the groups were analysed using one-way analysis of variance for normally
distributed data, independent samples Kruskal-Wallis test for skewed data and chi-squared test for categorical data

Behaviour change: Parent only (N = 45)

Behaviour change: Parent and child (N = 45)

Basic support (N = 37)
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Characteristics

Study-level characteristics

Characteristic Study (N =)
% Female 67

Mean age (SD) 8.4 (1.5)
BMI Standardised Mean (SD) 1.79 (0.32)

Critical appraisal — Cochrane risk of bias tool

Section Question Answer

Overall risk of bias and directness ] ) Moderate
Overall risk of bias (Due to attrition and lack of detail on randomisation.)

, . , . Partially directly applicable
Overall risk of bias and directness Directness (Non-UK)

Qualitative evidence

Burchett, 2018

Bibliographic Burchett, H.E.D.; Sutcliffe, K.; Melendez-Torres, G.J.; Rees, R.; Thomas, J.; Lifestyle weight management programmes for
Reference children: A systematic review using Qualitative Comparative Analysis to identify critical pathways to effectiveness; Preventive
Medicine; 2018; vol. 106; 1-12
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Study Characteristics
Study design

Study details

Inclusion criteria
Exclusion criteria

Intervention(s)
Outcome(s)

Number of studies included in
the systematic review

Studies from the systematic
review that are relevant for use
in the current review

Systematic review

Mixed methods

Dates searched

2012 to December 2015 (Included studies dated 2008 to 2014)

Databases searched

ASSIA (Proquest), Index to Theses

(Proquest), British Education Index (EBSCO), CINAHL Plus(EBSCO), ERIC
(EBSCO), Health Management Information Consortium (OVID SP),
MEDLINE: Pubmed not Medline (Web of Science), MEDLINE and Medline
in process (OVID SP), Psycinfo (OVID SP), Social Policy and Practice (OVID
SP) and Social Sciences Citation Index (Web of Science)

Sources of funding

funded by Public Health England

qualitative studies from the UK reporting the views of children aged < 11 years, parents of children aged < 11
years or service providers on their experiences and views of a LWMP for children

Conference abstracts or poster; Conducted outside of western Europe, North America, Australia or New
Zealand (so possibly not applicable to a UK context)

n/a
Qualitative data
17

Included studies:

e Lewis 2014
e Lucas 2014
e Newson 2013
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Owen 2009
Pittson 2013
Robertson 2009
Staniford 2011
Stewart 2008
Trigwell 2011
Visram 2013
Watson 2012
Arai 2015
Robertson 2011
Stewart 2007
Stewart 2006
GOALS 2013
Watson 2015

Studies from the systematic n/a
review that are not relevant for
use in the current review

Critical appraisal — SBU Tool to assess methodological limitations of qualitative evidence synthesis (ENTREQ)

Section Question Answer
Summary Summarize the concerns identified during the High concern
assessment
Summary Reason for concern Minimal information on themes. Unclear if all included studies were
used or fully reported for each theme. Lack of CerQUAL or quality
assessment.
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Jones, 2017

Bibliographic Jones, H.M.; Al-Khudairy, L.; Melendez-Torres, G.J.; Oyebode, O.; Viewpoints of overweight and obese adolescents

Reference attending lifestyle obesity treatment interventions: A qualitative systematic review; The Lancet; 2017; vol. 390 (no. speciss1);
50

Study Characteristics

Study design Systematic review

Study details Dates searched

Unrestricted

Databases searched

MEDLINE, Embase, PsycINFO, ASSIA, CINAHL and Web of Science
Sources of funding

This research was funded the National Institute for Health Research (NIHR) Collaboration for Leadership in Applied
Health Research and Care West Midlands (NIHR CLAHRC WM).

Inclusion criteria i) Studies must have used qualitative methods for data collection and analyses (these may have been presented
alongside quantitative outcomes), (ii) included adolescents with overweight and obesity participating in lifestyle
interventions with the primary aim of treating obesity, (iii) mean age of 12-17 years at time of the study commencing
(to align with the age range used in the Cochrane childhood obesity treatment review series), (iv) Single or multi-
component lifestyle interventions, in any setting, any method of delivery, e.g. group, (v) full text articles only.

Exclusion criteria (i) Children under 12 years or adults over 18 years, (ii) adolescents who were a healthy weight (>2nd to <85th
percentile), pregnant or breastfeeding, (iii). Interventions aiming to treat adolescents with a medical cause for obesity
(E.g. Prader Willi syndrome), (iv) conference abstracts. Three exclusion criteria were not originally set out in the
protocol but added later: (v) adolescents with an eating disorder, (vi) adolescents with severe long-term mental
health conditions, e.g. schizophrenia, (vii) studies where participants had not experienced an actual programme

Overweight and obesity management: preventing, assessing and managing overweight and
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Intervention(s)
Outcome(s)

Number of studies
included in the
systematic review

Studies from the
systematic review that
are relevant for use in the
current review
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n/a

Qualitative data

28

included studies:

Alm 2008
Banks 2014
Campbell-Voytal 2018
Daley 2008
Engstrom 2016
Hammar 1971
Hemetek 2015
Hester 2009
Holt 2005
Howie 2016
Jogova 2013

Li 2016

Melnyk 2007
Morinder 2011
Nguyen 2014
Owen 2009
Peeters 2012
Reece 2015
Riiser 2013
Rudolf 2006
Smith 2014 aand b
Staiano 2012
Twiddy 2011
Watson 2016
Woolford 2010
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e Woolford 2012 aand b

Studies from the n/a
systematic review that

are not relevant for use in

the current review

Critical appraisal — SBU Tool to assess methodological limitations of qualitative evidence synthesis (ENTREQ)

Section Question Answer
Summary Summarize the concerns identified during the assessment Minor concern
Summary Reason for concern No cause for concern

McMaster, 2020

Bibliographic McMaster, Caitlin M; Gow, Megan L; Neal, Renee; Alexander, Shirley; Baur, Louise A; Cohen, Jennifer; Acceptability of
Reference Hospital-Based Pediatric Weight Management Services among Patients and Families: A Narrative Synthesis.; Childhood
obesity (Print); 2020; vol. 16 (no. 2); 129-140

Study Characteristics

Study design Systematic review
Study details Dates searched
Unrestricted
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Inclusion criteria

Exclusion criteria

Intervention(s)
Outcome(s)

Number of studies
included in the
systematic review

Studies from the
systematic review that
are relevant for use in
the current review

Databases searched

Systematic searches of Medline through OvidSP; PsychINFO through OvidSP; CINAHL through Ebsco; AMED
through OvidSP; and Embase through OvidSP

Sources of funding

This research was undertaken as part of the CHild and Adolescent weight Management Pathways (CHAMP) Study
funded by a NSW Translational Research Grant.

experiences of patients aged &#163;18 years and/or their family who attended an established secondary- or tertiary-
level pediatric weight management service for treatment of obesity

e experiences of (1) patients over the age of 18 and/or their families; (2) participants receiving treatment as part of a
pediatric weight management clinical trial; (3) patients receiving an intervention aimed at preventing, not treating,
overweight or obesity; (4) patients who were referred to a pediatric weight management service but did not attend; or
(5) patients receiving treatment as part of a primary-level service

n/a
Qualitative data
11

included studies:

Fjone 2016

Garcia 2017

Kitscha 2009
Nogueira 2013
Owen 2009

Sallinen Gaffka 2013
Skelton 2016
Stewart 2008
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e Tremblay 2016
e Woolford 2012
e Zenlea 2017

Studies from the n/a
systematic review that

are not relevant for use

in the current review

Critical appraisal — SBU Tool to assess methodological limitations of qualitative evidence synthesis (ENTREQ)

Section Question Answer
Summary Summarize the concerns identified during the assessment Moderate concern
Summary Reason for concern Limited information given for some themes.

Quality assessment was limited.
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Appendix E — Forest plots

Forest plots for NMA pairwise analysis

Change in BMI z-score

Under 6 years old
6-12 months postintervention follow up

Figure 1: BC+ Exercise vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bocea 2014 -0.3 045 25 -06 05 32 100.0% 0.30[0.04, 0.56]
Total (95% CI) 25 32 100.0% 0.30 [0.04, 0.56] —al—
Heterogeneity: Mot applicable 5_1 -DIS p 055 15
Testfor overall effect 2= 2.25 (P = 0.02) Favours Basic support Favours BC + Exercise

Figure 2: BC+ Diet+ Exercise vs Basic Support

Control Experimental Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Stark 2011 0.4 044 9 -0.37 041 Too221% 0.77[0.33,1.21] I E—
Stark 2014 Arm 1) -0.3 0.36 B -0.5 043 10 24.5% 0.20[-0.18, 0.59] =
Stark 2014 {Arm 2) -0.3 036 B -0.89 0745 11 18.4% 0.29[-0.24,0.82] I e
Stark 2019 -013 04 47 -0.2 0454 43 35.0% 0.07 [F0.13,0.27] —
Total (95% CI) 68 71 100.0% 0.30 [-0.01, 0.60] oo
Heterogeneity: Tau®= 0.06; Chi*= 818, df= 3 (P = 0.04}; F=63% 51 -DI 5 055 15
Testfar overall effect Z=1.91 (P = 0.06) Favours Basic support Favours BC + Diet + Ex

Figure 3: BC+ Diet+ Exercise vs Diet + Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Quattrin 2014 -0.45 0.055678 30 -0.25 0.05 41 1000% -0.20 [0.23,-0.17] ‘.—
Total (95% CI) 30 41 100.0% -0.20 [0.23,-0.17] -
Heterogeneity: Not applicahle _052 -D=1 5 D=1 DIE
Test for averall effect Z= 1560 (P = 0.00001) .Favours EIC.+ Diet+Ex Favours EIC . Exercise.

Figure 4: BC+ Diet vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Stark 2019 -013 0.4 47 -012 0.3 39 100.0% -0.01 016, 014]
Total (95% CI) 47 39 100.0% -0.01[-0.16,0.14]
Heterageneity, Mot applicable 5_1 —D: p B 0:5 15
Testfor overall effect Z=0.13 (P =0.90) Favours Basic support Favours BC + Diet

Figure 5: BC+ Diet vs BC+ Diet + Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Stark 2019 -012 0.3 3\ -0.2 054 43 100.0% 0.08[0.11,0.27]
Total (95% CI) 39 43 100.0% 0.08 [-0.11, 0.27]
Heterageneity: Nota;.apllcable B |_1 —D'.S ﬁ D!S 1|
Testfor overall effect: Z=083 (P =0.41) Favours BC + Diet  Favours BC + Diet + Ex
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212 months postintervention follow up

Figure 6: Diet vs Basic Support

Mean Difference

Mean Difference

Control Experimental
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Kelishadi 2009 {Arm 2) 06 0.02 32 0¥ 0.0 31 1000% -0.10[F0.11,-0.08]
Total (95% CI) 32 31 100.0% -0.10[-0.11, -0.09] [ ]
Heterogeneity: Mot applicable } } t 1
Test for averall effect 2= 25.22 (P = 0.00001}) FavouurézBasicDéLpponUFa\aouE;Diet 0.2
Figure 7: Basic support vs BCT + Diet + Exercise
Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
Stark 2019 -017 045 47 -0z 06 41 100.0% 0.03[F0.19, 0.25]
Total (95% CI) 47 41 100.0% 0.03[-0.19,0.25]
: -0 0 05 1

Heterogeneity: Mot applicable 3

Testfor averall effect: Z=0.26 (P =0.79)

Figure 8: BC+ Diet+ Exercise vs Diet + Exercise

Mean Difference

Favours Basic support Favours BC + Diet + Ex

Mean Difference

Experimental Control
Study or Subgroup Mean S0 Total Mean S50 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Guattrin 2014 -0.5 0.055678 30 -0.25 0.058 40 100.0% -0.25[0.28,-0.22] ‘.‘
Total (95% CI) 30 40 100.0% -0.25 [-0.28, -0.22] <
02 -0 0 01 02

Heterogeneity: Mot applicable
Testfor overall effect: Z2=19.41 (P < 0.00001)

Figure 9: BC+ Diet vs Basic Support

Mean Difference

Favours BC + Diet+ Ex Favours Diet + Exercise

Mean Difference

Control Experimental
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Stark 2019 017 045 47 016 032 38 1000% -0.01[0.17, 048]
Total (95% CI) a7 39 100.0% -0.01[0.17,0.15]
-1 05 0 05 1

Heterogeneity: Mot applicahle
Test for averall effect Z= 012 (F=0.90)

Figure 10: BC+ Diet vs BC+ Diet+ Exercise

Experimental Control Mean Difference

Favours Basic support Favours BC + Diet

Mean Difference
IV, Fixed, 95% CI

Study or Subgroup Mean SD Total Mean 5D Total Weight [V, Fixed, 85% Cl
Stark 2019 -016 032 3 -02 06 41 100.0% 0.04 FO17, 0.249]
Total (95% CI} 39 41 100.0% 0.04 [-0.17,0.25]
| |

Heterogeneity: Mot applicable ._1

Test for overall effect Z=0.37 (P=0.71)

174

, ,
-0.5 ] 05
Favours BC + Diet Favours BC + Diet + Ex
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6- 11 year olds
6-12 months postintervention follow up

Figure 11: BCT vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Estabrooks 2009 {Arm 1) -0.06 0.03 18 -0.08 0.04 63 289.1% 0.02[0.00, 0.04] m
Estabrooks 2009 {Arm 2y -0.06 0.03 18 -002 0.04 g6 29.1% -0.04 [0.06,-0.02] L
Gerards 2015 -0.08 0.27 42 005 0.26 44 11.7%  -013 [0.24,-0.02] ——
Golley 2007 -0.13 0.4 3 -0145 0.47 29 4.2% 0.02 [-0.20, 0.24] N .
Lochrie 2013 2.07 0.1887 40 197 01687 32 168.2% 0.10[0.02,0.18] ——
MeCullum 2007 0.03 0.538424 B0 -0.04 0582752 73 B1% 0.07 011, 0.29] I —
Spence 2022 -0.14 0.46 25 1] 0.43 27 3.6% -0.14 [0.38, 0.10] E—
Total (95% CI) 254 324 100.0%  -0.00 [-0.05, 0.04] L 3
Heterogeneity: Tau?= 0.00; Chi*= 36.39, df= 6 (P < 0.00001); F=84% t 1

, ,
- 05 0 0.5 1

Testfor overall effect: Z= 019 (P = 0.85) Favours Basic support Favours BC

Figure 12: BCT+ Diet+ Exercise vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total  Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Janicke 2008 (Arm 1) 0,022 017 10 -0.114 022 24 2445% 0.14[-0.00,0.27] =
Janicke 2008 (Arm 2y 0.022 017 11 -0.0% 0.2 26 2B.8% 011 [-0.01,0.24] T
Kirk 2012 -1 0914 17 -0.7087 0.9642 38 1.6% -0.39[093, 018
Mirza 2013 -0.08 0.250599 A6 -0.18 0.297153 57 450% 0.07 [-0.03,017] T
Total (95% CI) 94 142 100.0% 0.09[0.02, 0.16] L 2
Heterageneity: Chi®= 3.82, df= 3 (P=0.28); F= 21% I i

e 05 0 05 1

Testfor overall effect: 2= 2.64 (F = 0.008) Favours Basic support Favours BC + Diet + Ex

Figure13 : BCT+ Exercise vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bryant 2011 -0.03 02228 26 0.03 02022 27 528% -0.06 017, 0.05] ——
Fedele 2013 -0.0m 0.z 1m -01z2 0.24 14 223% 0.1 F0O.O7, 0.29] T
Golley 2007 -013 0.4 3 -0.24 0.43 29 187% 011 [F0A0,0.32] —
Robertson 2016 -0.16 0.685055 43 0.03 0.623859 45 9.2% -0.19 [0.46, 0.08] T
Total (95% CI) 110 115 100.0% -0.01 [-0.09, 0.08] *

1

Heterogeneity, Chi*= 4641, df= 3 (P =014); F=45% f

+ t
o v -1 05 ns 1
Testforoverall effect 2= 0.18 (P = 0.86) Favours Basic support  Favours BC + Exercise

Figure 14: BCT+ Diet vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Epstein 2000 {Arm 1) -1.3 0.8544 8 -13 09 18 232% 000F07F2,072
Epstein 2000 {Arm 2) -1.3 0.8544 9 <11 0853839 17 234% -0.20[-092 052] =
Gunnarsdottir 2011 0.0z 0.38 B -0.346 0.495 7o834% 037 [011,0.84] —_—

Total (95% CI) 23 42 100.0% 0.15[-0.20,0.50] —,—

Heterogeneity: Chi®=1.86, di= 2 (P = 0.39), F=0% |_1 -DI.S T Df p

0
Favours Basic support  Favours BC + Diet

Testfor overall effect: Z=0.84 {P = 0.40)
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Figure 15: Diet+ Exercise vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Mowicka 2009 001 0243 15 -0.02 0.243 20 100.0% 0.03[F013, 0,149
Total (95% CI) 15 20 100.0% 0.03[-0.13,0.19]
Heterogeneity: Mot applicable I_1 -0:5 ) 0:5 1:
Testioroverall effect Z=0.36 (F =0.72) Favours Basic support Favours Diet + Ex

Figure 16: BCT+ Diet + Exercise vs BCT+ Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
CkelyColling 2011 -0.32 0.39 B0 -017 0.44 B3 100.0% -0.15[0.30,-0.00]
Total (95% CI) 60 63 100.0% -0.15[-0.30,-0.00] -~
Heterogeneity: Mot applicable 5_1 -DI.S p 0?5 15
Testfor ovarall effect 7= 2.00 (F = 0.05) Favours BC + Diet + Ex Favours BC + Exercise

Figure 17: BCT+ Diet vs BC+ Diet + Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
QkelyiColling 2011 -0.38 039 42 -0.32 038 GO 100.0% -0.07 [0.22, 0.08]
Total (95% CI) 42 60 100.0% -0.07[-0.22,0.08]
Heterogeneity: Mot applicable I_1 -D=5 ﬁ D=5 1:
Test for overall effect 2= 0.89 (F = 0.37) Favoﬁrs BC + Diet Favours BC +'Diet +Ex

Figure 18: BCT+ Diet vs BCT+ Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
OkelyColling 2011 -0.39 039 42 -017 044 63 1000% -0.22[-0.38,-0.08]
Total {95% Cl) 42 63 100.0% -0.22[-0.38,-0.06] *
Heterogeneity: Mot applicable 5_1 —DIS 5 DIS 15
Test for overall effect. £=2.69 (P =0.007) Favours BC + Diet Favours BC + Ex

Figure 19: BCT+ Exercise vs BCT

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Golley 2007 -0.24 043 289 -015 047 29 100.0% -0.09[0.32 0.14]
Total (95% CI) 29 29 100.0% -0.09[-0.32,0.14]
Heterogeneity, Mot applicakle 5_1 -D: 5 P 0:5 15
Testfor overall effect: Z=0.76 (P = 0.449) Favours EIC +Exercise Favours EIC.

Figure 20: BCT+ Diet (parent only) vs BCT + Diet

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CIl
Eoutelle 2011 -0.2 06 24 02 04 28 1000% 0.00F0.28 0.28]
Total (95% CI) 24 28 100.0% 0.00[-0.28, 0.28]
Heterageneity: Mot applicable 5_1 _055 D 055 15
Testfor overall effect Z=0.00{F =1.00) Favours EIC +Diet (PO) Favours BC +'Diet

Figure 21: BCT+ Exercise vs BCT+ Exercise
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Magarey 2012 -0.31 0.617981 59 -0.24 0.681982 G4 100.0% -0.07 [0.30, 0.1€6]
Total (95% CI) 59 64 100.0% -0.07 [-0.30,0.16]
Heterogeneity: Mot applicahle 5_1 _055 P 055 15
Testforoverall effect: 2= 0.60 (P = 0.55) Favours BC + Exercise Favours BC + Exercise
=212 months postintervention follow up
Figure 22: BCT vs Basic support
Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 85% CI IV, Fixed, 95% CI
Eohlin 2017 -012 0.43 15 -016 0.39 19 56% 0.04 024,037
Davali 2013 -0.03 04136 185 -0.05 04839 186 522% 002007, 011]
MeCullum 2007 0.02 0550545 TE 0 0610246 7O 12.2% 0.02[017,021] . —
Yackobavitch-Gavan (Arm 1) -0.1 03 19 -00% 0.35 45 1683% -005[0.22012 I
Yackohavitch-Gavan {Arm 23 -0 0.3 18 -017 0.35 45 14.7% 0.07 [0.10,0.24] -
Total (95% CI) 313 365 100.0% 0.02 [-0.05, 0.08] ?
Heterogeneity: Chi#=1.00, df= 4 (P = 0.91); F= 0% =_1 -DIS : D=5 1=
Testfor overall effect: Z= 0.93 (F = 0.60) Favours Basic support Favours BC
Figure 23: BCT+ Diet+ Exercise vs Basic support
Control Experimental Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean S0 Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Mirza 2013 -0.08 0.250599 96 -0.15 0297153 57 100.0% 0.07 [0.03,0.17]
Total (95% CI) 56 57 100.0% 0.07 [-0.03,0.17]
o e s R .
Bstfor overall effect: 2= 1.35 (P = 0.18) Favours Basic support Favours BC + Diet + Ex
Figure 24: BCT+ Exercise vs Basic support
Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Kalavainen 2007 -0.3 086 34 -03 04 34 54.3% 0.00[-0.24,024]
Wild 2020 0 055 28 0417 045 41 457% -017[-0.43 008]
Total (95% CI) 62 75 100.0% -0.08 [-0.26, 0.10]
Heterogeneity: Chi®= 086, df=1 {P=0.348), F=0% I } T t |
Testfi Il effect: Z= 0.85 (P = 0.39 g 05 v 0e !
estfor overall effect: 2= 0.85 (P = 0.39) Favours Basic support Favours BC + Exercise
Figure 25: BCT+ Diet vs Basic support
Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Epstein 2000 (Arm 1) -1 0816518 9 -04 09 18 545% -0.20 1093, 053 —
Epstein 2000 (Arm 2 -1.1 0.916515 2 -0.5 1.014888 17 455% -0.60[1.40,0.20] —_——
Total (95% Cl) 17 35 100.0% -0.38 [-0.92, 0.16] —~——
Heterogeneity: Chi®=0.53, df=1 {P = 0.47}; F=0% 52 11 b 1! é
Testfor overall effect: Z=1.38 (F=0.18) Favours Basic support Favours BC + Diet

Figure 26: BCT+ Diet vs BCT+ Exercise
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
OkelyColling 2011 -0.35 0.42 42 -019 046 B3 100.0% -0.16[-0.33,0.01]
Total {95% CI) 42 63 100.0% -0.16 [-0.33, 0.01] e
Heterogeneity: Mot applicahle ” 05 5 05 p

Test for overall effect Z=1.84 (P =0.07)

Figure 27: BCT+ Diet+ Exercise vs BCT+ Exercise

Favours BC + Diet Favours BC + Ex

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
OkelColling 2011 -0.24 043 60 -019 046 63 100.0% -0.05[0.21,011]
Total (95% CI) 60 63 100.0% -0.05[-0.21,0.11]
Heterogeneity: Mot applicable |_1 -D'.S ﬁ 075 1

Testfor overall effect Z= 062 (P=053)

Figure 28: BCT + Diet vs BCT+ Diet + Exercise

Favours BC + Diet + Ex Favours BC + Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
OkelyiColling 2011 -0.35 0.4z 42 -0.24 0.43 B0 17.2% -0.11 [-0.28, 0.08]
Warschburger 2016 -0.23 04304 274 -0.21 04576 249 828% -0.02[0.10,0.06]
Total (95% CI) 316 309 100.0% -0.04 [-0.10,0.03]
Heterogeneity, Chi*= 0.92 df=1 (P = 0.34); = 0% 5_1 -DI 5 p 055 p
Testfor overall effect: Z=1.00 (P = 0.32) Favours BC + Diet Favours BC + Diet + Ex
Figure 29: BCT+ Diet vs BCT
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Mjarchilk 2018 -0.66 0.82286 41 -017 0720 43 100.0% -0.49[-0.82 -0.16]
Total (95% CI) 41 43 100.0% -0.49[-0.82,-0.16] ——ongiine——
Heterogeneity: Mot applicable ._1 -D'.S 3 nfs p

Testfor averall effect Z=2.90 (F = 0.004)

Figure 30: BCT+ Exercise vs BCT+ Exercise

Favours BC + Diet Favours BC

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Magarey 2012 -0.39 062984 52 -0.42 0.762495 54 100.0% 0.03[0.24, 0.30]
Total (95% CI) 52 54 100.0% 0.03[-D.24, 0.30]
|

Heterogeneity: Mot applicahle |_1
Testfor overall effect: Z=0.22 (P = 0.83)

Figure 31: BCT+ Diet vs BCT+ Diet

\ \
05 ] 05
Favours BC + Exercise Favours BC + Exercise

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Epstein 2005 -0.94 01897 19 -0.89 0.208 22 721% -0.05[0A7, 0.07]
Saelens 2013 -015 0438 37 -0.22 0426 35 27.9% 007 013,027
Total (95% CI) 56 57 100.0% -0.02[-0.12,0.09]

Heterogeneity: Chi®=1.00, df=1 (P =0.32); F= 0%
Testfor overall effect Z2=10.31 (P =0.76)
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12-18 year olds

212 months postintervention follow up

Figure 32: BCT+ Exercise vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Arlinghaus 2019 {Arm 1) -0.02 047 16 -0.08 019 53 35.0% 0.06 [-0.04, 0.16] T
Mrlinghaus 2019 (A 2y -0.02 017 18 -0.21 022 51 33.3% 0.19[0.09,0.29] —-—
Arlinghaus 2019 (Arm 3)  -0.02 017 17  -0.2 D26 50 31.6% 0.18[0.07,0.29] ——
Total (85% CI) 49 154 100.0% 0.14 [0.06, 0.23] <
Heterogeneity: Tau®= 0.00; Chi®= 4.00, df= 2 {F = 0.14); F= 50% l_1 -DIS ) 015 1!
Test for averall effect Z=3.30 (P = 0.0010) Favours Basic support Favours BC + Exercise

Figure 33: BCT+ Diet+ Exercise vs Basic support

Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
DeBar 2012 -0.08 036 103 -015 041 105 1000% 0.07[0.03,017]
Total (95% CI) 103 105 100.0% 0.07 [-0.03,0.17]
Heterogeneity: Mot applicable I_1 -DIS T DIS 1!
Testfor overall effect 2= 1.31 (P = 0.19) Favours Basic support Favours BC + Diet + Ex

Figure 34: BCT vs Basic support
Control Experimental Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Hofsteenge 2014 003 056 51 -0.07 081 71 79.49% 010F011,0.31] ]
Vos 2012 -0t 0y 1\ 04 1 32 201% 0.30F012 0.72) I e —
Total (95% CI) 86 103 100.0% 0.14 [-0.05, 0.33] -l
Heterogeneity: Chi=0.71, df=1 {F=0.40), F= 0% I t t |
Testfi lleffact Z=1.47 (P=0.14 a 05 v us !
estfor overall effect 2=1.47 (F = 0.14) Favours Control  Favours Experimental

Figure 35: BCT+ Diet vs BCT
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean S5SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Ford 2010 -0.38 067 44 -013 0.4 43 100.0% -024[-0.40,-0.00]
Total (95% CI) 44 43 100.0% -0.25[-0.50, -0.00] -*—
Heterogeneity; Mot applicable =_1 -D= P 3 D=5 1=
Test for overall effect: £=1.958 (F = 0.09) Favours BC + Diet Favours BC

Pairwise analysis for all other outcomes

Under 6 years old

Diet modification vs basic support
6-12 months postintervention follow up
Waist circumference

Figure 36: Change in waist circumference. Value lower than 0 favours intervention.

Diet Basic support Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.1.1 Dairy-rich diet
Kelishadi 2009 -1.2 01 34 2 02 18 50.0% 320 [-3.30,-3.10] |
Subtotal (95% CI) 39 18  50.0% -3.20 [-3.30, -3.10] |

Heterogeneity: Mot applicable
Test for overall effect: Z= 64 .28 (P = 0.00001)

1.1.2 Energy-restricted diet

Kelishadi 2004 1.8 02 34 2 02 17 500%  -0.20[-0.32,-0.08] |
Subtotal (95% CI) 35 17 50.0% -0.20 [-0.32, -0.08]

Heterogeneity, Mot applicahle
Testfor averall effect Z=3.38 {F = 0.0007)

Total (95% CI) 74 35 100.0%  -1.70[-4.64,1.24] *‘

-

Testfor averall effect Z=1.13 {F = 0.26) Favours diet Favours basic support
Testfor subgroup differences; Chi*= 150642, df=1 (P < 0.00001), F=99.9%

Heterogeneity: Tau®= 4.50; Chi*= 150642, df=1 (F < 0.000013; F=100% 0 5 g : s
d
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212 months postintervention follow up

Waist circumference

Figure 37: Change in waist circumference. Value lower than 0 favours intervention.

Diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Dairy-rich diet
Kelishadi 2009 41 0.3 36 48 02 16 501% -0.70[-0.84, -0.56] |
Subtotal (95% CI) 36 16 501% -0.70 [-0.84, -0.56] {

Heterogeneity: Mot applicahle
Test for overall effect: £= 9.90 (P = 0.00001)

1.3.2 Energy-restricted diet

Kelishadi 2009 52 04 il 48 02 16 49.9% 0.40[0.23, 0.57] u

Subtotal (95% CI) Kh | 16 49.9% 0.40 [0.23, 0.57] L

Heterogeneity: Mot applicahle

Test for overall effect Z= 447 (P = 0.00001)

Total (95% CI) 67 32 100.0% -0.15[-1.23,0.93] *

Heterogeneity: Tau®= 0.60; Chi®= 95457, df=1 {F =< 0.00001); F= 99% } f T f f
] -10 -5 ] 4] 10

Test for overall effect 2= 027 (P=0.78) Favours diet Favours basic support

Testfor subaroup differences: Chi*=95.57, df=1 (P = 0.00001), F= 99.0%

Behaviour change techniques + exercise program vs basic support
6-12 months postintervention follow up

Waist circumference

Figure 38: Change in waist circumference. Value lower than 0 favours intervention.

BCT + exercise basic support Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Bocca 2012 & 2014 08 48 32 03 5 25 100.0% O0.B0[-1.93 313
Total (95% Cl) 32 25 100.0% 0.60[-1.93,3.13]
Tocttor el gt 2~ 0.47 - 0.4 o ﬁ : 1o
estior overall efiect: 2= 0.47 (F = .64) Favours BC + exercise  Favours basic support

Behaviour change techniques vs basic support
6-12 months postintervention follow up
Waist circumference

Figure 39: Change in waist circumference. Value lower than O favours intervention.
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BCT Basic support Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Small 2014 079 389 33 176 383 2¥ 1000% -0.87[296 1.04
Total (95% CI) 33 27 100.0% -0.97 [-2.96,1.02]
Heterageneity, Mot applicable -*’ID % ; :=5 1=IJ
Testfor overall effect 2= 086 (F=0.34) Favours BCT Favours basic support

Waist to height ratio

Figure 40: Change in waist to height ratio. Value lower than 0 favours intervention.

BCT Basic support Mean Difference Mean Difference
Study or Subgroup  Mean 8D Total Mean 8D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Small 2014 001 008 33 0007 27 100.0% -0001[-0.0%,0.03]
Total (95% Cl) 33 27 100.0% -0.01[-0.05, 0.03]
HeterugenemﬁNutapphcahle -D'.:S -D.IES ﬁ D.'Eﬁ I:Ifﬁ
Test for overall effect 2= 042 (F=061) FavoursBCT Favours basic suppor

6-11 years

Exercise program + Behaviour change techniques vs Basic support
6-12 months postintervention follow up

Waist circumference

Figure 41: Change in waist circumference. Value lower than 0 favours intervention.

BCT +exercise Basic support Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight [V, Random, 95% Cl IV, Random, 85% CI
Bryant 2011 008 039 27 -003 033 26 554%  -0.05[-024,014
Golley 2007 042 076 M 0 068 29 438% -042[-078,-0.06)
Roberson 2016 419 1202 45 047 1167 43 08%  402[083 897
Total (95% Cl) 103 98 100.0% -0.18[-0.63,0.27] 4
Heterageneity, Tau®= 0.08; Chi®=5.78, df= 2 (P = 0L0G}; *= 65% l I ! I I
Testf Il effect 7= (.78 (P = 0.43 10 N 0 g 10
estfor overall effect. 2= 0.78 (P = 0.43) Favours BCT +exercise  Favours basic support
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Quality of life - (PedsQL child)
Figure 42: Change in quality of life (PedsQL child). Value greater than 0 favours intervention.

Intervention Control Mean Difference Mean Difference
Studyor Subgroup Mean  SD Total Mean  SD Tofal Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl

Robertson 2016 402 1561 45 097 1472 42 100.0% 3.059[3.54, 964 ]

Total (95% CI) 45 42 100.0% 3.05[-3.54, 8.64] —’

Heteragenaity: Mot applicable -'.7'_IJ _1.0 ﬁ 1.EI

Testior overall effect: 2= 0.91 (P = 0.36) Favours basicsupport Favours BCT + exercise
Quality of life - (PedsQL parent)
Figure 43: Change in quality of life (PedsQL parent). Value greater than 0 favours
intervention.
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Rohettson 2016 441 1937 45 837 1627 42 1000% -0.96[-8.45 643
Total (95% Cl} 45 42 100.0% -0.96 [-8.45,6.53]
?eti;ogenem;:lr\l;tatpgllcgbzlz . g 0 : i 5
estfor overall effect 2= 0.25 (F=0.80) Favours basic support Favours BCT + exercise
Quality of life - (Asthma-specific QoL; PAQLQ)
Figure 44: Change in quality of life (Asthma-specific QoL; PAQLQ). Value greater than 0
favours intervention.
Intervention Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 85% Cl IV, Fixed, 95% CI
Fedele 2018 1.1 1.1 B 069 1.02 B 100.0% 041086 1.69)
Total {95% CI) ] 6 100.0% 0.41[-0.86,1.68]
Heterogeneity: Mot applicable '-10 _|5 EII é 1IJ'

Testfor overall eflect 2= 0.63 (P = 0.43) Favours basic support Favours BCT + exercise

212 months postintervention follow up
Waist-to-height ratio
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Figure 45: Change in waist-to-height ratio. Value lower than 0 favours intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup  Mean 8D Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
Anderson 2021 0005 005 68 0008 004 53 100.0% -0.00[-0.02 0.0
Total {95% Cl) 68 53 100.0% -0.00[-0.02,0.01]
e - N O
estfor overall efiect 2= 0.37 (P = 0.71) Favours BCT + exercise  Favours basic support

Insulin sensitivity

Figure 46: Change in insulin sensitivity (HbA1c (mmol/mol). Value greater than 0 favours
intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup  Mean 5D Tofal Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Andersan 2021 02103 68 06 113 &3 1000% -0.40[-4.30,3.50]
Total (95% Cl) 68 53 100.0% -0.40[4.30,3.50]
S T S I L
estfor overall effect 2= 0.20 (F=0.84) Favours basic support Favours BCT + exercise

Behaviour change techniques vs Basic support

6-12 months postintervention follow up

Waist circumference

Figure 47: Change in waist circumference. Value lower than O favours intervention.
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Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Gerards 2015 388 299 35 344 346 32 4T% 0441112 2000
Golley 2007 (parents)  -0.27 068 31 0 068 29 953%  -0.27 061,007
Total (95% Cl) 66 61 100.0% -0.24 [-0.57,0.10]
Heterogeneity: Taw®=0.00; Chi*=0.76, df=1 (P=0.38), F= 0% _Jm _|5 ﬁ é 1'IJ

Testfor overall effect =138 (F=017)

Quality of life (PedsQL parent)

Favours BCT Favours basic support

Figure 48: Change in Quality of life (PedsQL parent). Value greater than 0 favours

intervention.
Intervention Control Mean Difference Mean Difference
Studyor Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
MeCallum 2007 29 1345 B3 01285 B9 371%  290[1.60 7.40] &
iiake 20049 43 1333 124 131373 N3 629%  J00[-045 6.48) ——
Total (85% Cl) 187 182 100.0%  2.96[0.22,5.70] e
Heterogeneity: Tau®= 0.00 Chi*= 0.00, df=1 (P = 0.87); F= 0% I I i !
] -10 - ] ] 10
Testfor overall effect 2= 212 (P=0.03) Favours basic support Favours BCT
Adverse events — Eating disorders
Figure 49: Adverse events — Eating disorders (KEDS child). Value lower than 0 favour
intervention.
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean  SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
Estabrooks 2008 (with counselling) 033 3077 BA 087 M5 25 471% OB4[9.95 1123
Estabrooks 2008 (without counselling)  -052 26.04 85 -087 21256 256 529% 045[-045 1048
Total (95% CI) 170 50 100.0% 054[-6.73,7.81]
Heterogeneity: Chi :.D.Dﬂ,df:1 (P =0.88) F=0% 0 _1.0 ﬁ 1.D 20.
Testfor overall effect 7= 015 (F =088 Favours BCT Favours basic suppor
Insulin sensitivity
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Figure 50: Change in insulin sensitivity (fasting insulin (pmol/L). Value greater than 0 favours
intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
Spence 2022 119682 27 -03 1684 25 1000% 1.30[-8.62 11.29)
Total {95% CI) 27 25 100.0% 1.30[-8.62,11.22]
ol R I
estfor overall eflect 2= 0.26 (F = 0.80) Favours basic support Favours BCT
212 months postintervention follow up
Insulin sensitivity
Figure 51: Change in insulin sensitivity (fasting insulin (pmol/L). Value greater than 0 favours
intervention.
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 5% Cl IV, Fixed, 95% Cl
Spence 2022 8T 4 2 44030 25 1000% 470F16.75,26.19]
Total (95% Cl} 27 25 100.0% 4.70[16.75, 26.15] -*—
e b5 I
estfor averall effect 2= 0.43 (P = 0.67) Favours basic support Favours BCT
Blood pressure
Figure 52: Change in blood pressure — systolic. Value lower than 0 favours intervention.
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% Cl
Spence 2022 02 1617 27 <37 1864 25 1000% 300682 1287
Total (95% Cl} 27 25 100.0% 3.00[-6.82,12.82]
m———t 15 O I
estfor overall effect. 2= 0.60 (F = 0.33) Favours BCT Favours basic support
Figure 53: Change in blood pressure — diastolic. Value lower than 0 favours intervention.
Favours intervention Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% Cl
Spence 2022 17204 2714 MEY 25 1000% 230F1012,1477
Total (95% CI) 7 25 100.0% 2.30[-10.12,14.72]
e o U T
estfor overall effect 2= 0.36 (F = 0.72) Favours BCT Favours basic support
186

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)



FINAL

Diet modification + Exercise program + Behaviour change techniques vs Basic
support

6-12 months postintervention follow up

Insulin sensitivity

Figure 54: Change in insulin sensitivity (HOMA-IR). Value greater than 0 favours
intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Wirza 2013 047 1982 57 024 213 A6 1000% -0.41[1.17,0.39]
Total {95% Cl) 57 56 100.0% -0.41[1.47,0.35]
Heterageneity: Mot applicable 54 52 ' % jl
Testior overall effect 2= 1.06 (P = 0.23) Favours basic support Favours BCT+diet+exercise

212 months postintervention follow up

Insulin sensitivity

Figure 55: Change in insulin sensitivity (HOMA-IR). Value greater than 0 favours

intervention.
Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95%Cl IV, Fixed, 95% Cl
Mirza 2013 015 188 &7 035 217 86 1000% -050([1.25,0.29]
Total (95% Cl) 57 56 100.0% -0.50[-1.25,0.25]
Heterogeneity, Nat applicable ; I . I I
Testf Il effect Z=1.31 (P=0.19 4 2 ! : 4
estfor overall eflect 2= 1.31 (F=0.19) Favours basic suppart Favours BCT+diet+exercise
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Diet modification + Exercise program + Behaviour change techniques vs Concomitant
intervention

6-12 months postintervention follow up

Waist circumference

Figure 56: Change in waist circumference. Value lower than 0 favours intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
HICKLUPS trial - Okely 2010 1 683 B0 23 BBE B3 1000% -1.30[357 087
Tofal (95% Cl) 60 63 100.0% -1.30[-3.57,0.97]
?ef?genewﬁ} anrt atp;h_c ?bg P=026 A 5 'ﬁ : i
estfor overall effect 2= 1.12(F = 0.25) Favours BCT+diet+exercise Favours concomitant

Health-related quality of life (KID KINDL-R parent)

Figure 57: Change in health-related quality of life (KID KINDL-R parent). Value greater than 0

favours intervention.

Intervention Control Mean Difference Mean Difference
Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 85%Cl IV, Fixed, 95% Cl
Warschhurger 2016 237 1315 249 281 1174 274 1000% -0.44 [2.58,1.70]
Total (95% Cl} 249 274 100.0% -0.44[-2.58,1.70]
Heterogeneity: Mot applicable i ) 1 | |
Testf Il effect 2= 0.40 (P = 0.69 1 0 ! ’ 10
estfor overall eflect 2= 0.40 (P=0.69) Favours concomitant  Favours BCT+diet+exercise

Weight-related quality of life (GW-LQ-KJ parent)

Figure 58: Change in weight-related quality of life (GW-LQ-KJ parent). Value greater than 0
favours intervention.
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Intervention Control Mean Difference Mean Difference
Studyor Subgroup  Mean  SD Total Mean  SD Total Weight [V, Fixed, 5% Cl IV, Fixed, 95% Cl
Warschburger 2016 11.24 1838 249 1157 1821 274 1000% -033[347 281]
Total {95% Cl} 249 274 100.0% -0.33[-3.47,2.81]
Heterogeneity: Mot applicable i I . ! I
Testf Il effect 2= 0.21 (P= 084 10 N 0 5 10
estfor oversl eflect 2= 0.21 (F=0.64) Favours concomitant Favours BCT+diet+exercise

212 months postintervention follow up

Waist circumference
Figure 59: Change in waist circumference. Value lower than 0 favours intervention.

Intervention Contraol Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
HICKUPS trial- Calling 2011 562 688 60 504 7A3 B3 100.0% 058}1.87 313
Total (35% Cl) &0 63 100.0% 0.58[-1.97,313]
Heterogenaity: Mot applicahle I I T f f
Testf Il effect 7= 0.45 (P = 066 0 -~ ’ i 1
estor overall effect 2= 043 (P = 0.66) Favours BCT+diet+exercise  Favours concomitant

Waist-to-height ratio

Figure 60: Change in waist-to-height ratio. Value lower than 0 favours intervention.

Intervention Contral Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Fixed, 95% Cl IV, Fixed, 95% CI
HICKUPS trial - Colling 2011 -0.01 0.06 60 -0.01 0.04 63 1000% 0.00F0.02 002
Total {95% CI) 60 63 100.0% 0.00[-0.02,0.02]
Heterogeneity. Not applicable 52 51 ; 1’ é
Testior averall effect 2=0.00 (7= 1.00) Favours BCT+diet+exercise  Favours concomitant

Insulin sensitivity

Figure 61: Change in insulin sensitivity (insulin (mU/mL)). Value greater than 0 favours
intervention.
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Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight [V, Fixed,95% Cl IV, Fixed, 95% CI
HICKUPS trial - Colling 2011 168 1656 60 427 192 63 1000% -24508[8.91,3.74) —I——
Total {95% Cl) 60 63 100.0% -258[-8.91,375] —q—
Heterogeneity: Mot applicable -?lD 1'EI ﬁ 1'0 2'0

Testfor overall effect 7= 080 (F=042

Blood pressure

Favours concomitant Favours BCT+diet+exercise

Figure 62: Change in blood pressure — systolic. Value lower than 0 favours intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% C
HCKUPS trial- Collins 2011 3.25 1676 60 -1.15 1788 63 1000% 4.4041565,1035) ]
Total (95% CI) 60 63 100.0% 4.40[-1.5510.35] —
Heterogeneity: Mot applicatile _2.” _1.0 ; 1'E| 2.EI

Testfor overall effect £=145(F=0148)

Favours BCT+dist+exercise  Favours concomitant

Figure 63: Change in blood pressure — diastolic Value lower than 0 favours intervention.

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
HICKUPS trial- Calling 2011 045 866 60 -2148 1081 A3 100.0% 2B0[1.04 6.24]
Total (95% Cl) ill] 63 100.0% 2.60[-1.04,6.24]
Heterogeneity: Mot applicabile -EID -1'EI ﬁ 1'IJ EID

Testfor overall effect 7=1.40 (F=0.18)

12-18 years
Diet modification vs basic support

Outcomes 212 months follow up (post intervention)

Favours BCT+diet+exercise  Favours concomitant

Figure 64: Number of serious adverse events (reported by parents); 212 months follow up

(post intervention). Value lower than 0 favours intervention.
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Diet Basic support Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 5% Cl M-H, Fixed, 95% Cl
Ebbeling 2012 7104 0 104 100.0% 14.86[0.86, 256.86) 1
Total (95% Cl) 105 104 100.0% 14.86 [0.86, 256.86] e
Total ewents 7 ]
Heterogeneity: Mot applicable 'D.IJEH IJ!1 1'IJ 1DIJD'

Test for overall effect Z=1.86 (F = 0.06)

Exercise program vs basic support

Outcomes 6- 12 months follow up (post intervention)

Favours diet Favours basic support

Figure 65: Change in waist-to-height ratio; 6-12 months follow up (post intervention). Value

lower than 0 favours intervention.

Exercise Basic support Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight [V, Fixed, 95%Cl IV, Fixed, 95% CI
Toulahi 2012 001 008 76 0 005 76 100.0% 0.01[-0.01,003
Total {95% CI) 76 76 100.0% 0.01[-0.01,0.03]
Heteroneneity: Mot applicable _52 _|1 |'J 1. ﬁ

Testfor overall effect £=1.23 (F= 023

Favours Exercise Favours Basic support

Behaviour change techniques + diet modification vs concomitant intervention

Outcomes 6- 12 months follow up (post intervention)

Figure 66: Change in insulin sensitivity (measured by HOMA); 6-12 months follow up (post

intervention). Value greater than 0 favours intervention.

BCT + diet Concommitant intervention Mean Difference Mean Difference
Study or Subgroup  Mean SD Tofal Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ebbeling 2003 -04 154 ] 26 13 8 100.0% -3.00 F5.94,-0.0]
Total (95% Cl) 8 8 100.0% -3.00[-5.94,-0.06] -
Heteragenaity: Mat applicable 10 : ! : 1

Testfar overall effect £=2.00 (P = 0.05)

Favours concommitant  Favours BCT + diet

Behaviour change techniques + diet modification vs basic support

Outcomes 6- 12 months follow up (post intervention)
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Figure 67: Change in waist-to-height ratio; 6-12 months follow up (post intervention). Value
lower than O favours intervention.

BCT +diet Basic support Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Yog201and 2012 -003 0.06 32 0 004 3% 100.0% -0.03[F0.05-0.01]
Total (95% Cl) 32 35 100.0% -0.03[-0.05,-0.01] <P
e LI R N
eatfor overall efiect 2= 2.33 (F=0.02) Favours BCT + diet Favours basic support

Figure 68: Change in waist circumference; 6-12 months follow up (post intervention). Value

lower than 0 favours intervention.

BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean 5D Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl

Hofsteenge 2013 and 2014 45 1447 71 BB 1214 51 1000% -210[6.84, 2.64]

Total (95% Cl) [l 51 100.0% -210[-6.84, 2.64] *

Heterogeneity: Mot applicahle -1'IJ _.5 ﬁ é p.
Testfor overal efect 2= 087 (P=0.38) Favours BCT +diet Favours basic support

Figure 69: Change in health-related quality of life (PedsQL); 6-12 months follow up (post

intervention). Value greater than 0 favours intervention.

BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random,95%CI IV, Random, 95% CI
DeBar 2012 GBS 1515 105 286 1647 103 534%  3182[048,817 —i—
Huofsteenge 2013 and 2014 BE 121 B 1A& 106 38 46E%  A10[049,871] —i—
Total (95% CI) 162 141 100.0%  4.42[1.27,7.56] -
?ehi;ogenem;l:lT?fu ;gflg;%h|;_0d1nﬁu,ﬁdf:1 {(P=069)F=0% -'ZIJ -1IIJ ! 1ID QIEI
estior overall effect Z= 2.75 (F = 0.008) Favours basic support Favours BCT + diet

Figure 70: Change in health-related quality of life (DISABKIDS); 6-12 months follow up (post

intervention). Value greater than 0 favours intervention.
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BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Vog 2011 and 2012 BE 1032 32 28 1321 35 100.0% 32.80[-1.85 9.45] ]
Total (95% Cl) 32 35 100.0% 3.80 [-1.85, 9.45] -*"
Heterogeneity: Mot applicable 3 Rl 1 T +

Testfor averall effect: Z=1.32 (F=0.149)

Insulin sensitivity

Favours basic support Favours BCT + diet

Figure 71: Change in insulin sensitivity (measured by HOMA); 6-12 months follow up (post

intervention). Value greater than 0 favours intervention.

BCT +diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Hofsteenge 2013 and 2014 12685 71 -04 269 91 513% 140044, 236 -
Yos 2011 and 2012 01 286 32 05 156 35 487% 0400152077
Total {95% CI) 103 86 100.0%  0.52[1.24,2.29]
Heterogenalty: Taw?=1.34; Chit=5.73, df=1 (P = 0L.02); P= 3% l I . ) l
Testf Ileffect 2= 058 (P =0.56 K 5 ’ g 10
eatfor overall effect 2= 0.58 (= 0.56) Favours basicsupport Favours BCT + diet
Figure 72: Change in insulin sensitivity (measured by HOMA); 212 months follow up (post
intervention). Value greater than 0 favours intervention.
BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Savoye 2011 107 077 105 098 535 B9 1000% -208F332-0.79)
Total {95% CI) 105 69 100.0% -2.05[-3.32,-0.78] <
Heterogeneity: ot applicable -1'0 _.5 ; é 1.D

Testfor overall effect 2= 316 (P =0.002)

Blood pressure

Favours basic support Favours BCT + diet

Figure 73: Change in blood pressure — systolic; 6-12 months follow up (post intervention).

Value lower than 0 favours intervention.
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BCT +diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Hofsteenge 2013 and 2014 T 177 31T 510 834%  -200[4.93,043 _.“
Yo5 2011 and 2012 -11228 0 32 41505 38 166%  -3.00(9.55 149 — T
Total {95% Cly 103 545 100.0% -217[4.84,051] <
Heterogeneity Tau®=0.00; Chi*=0.07, df=1 (F=073) F=0% -ﬁD -1'IJ ! 1'0 2'[I

Tastfor overall effect Z=159 (F=0.11)

Favours BCT + diet Favours basic support

Figure 74: Change in blood pressure — dyastolic; 6-12 months follow up (post intervention).

Value lower than 0 favours intervention.

BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean SD Total Weight IV,Random,95% Cl IV, Random, 95% Cl
Hofsteenge 2013 and 2014 T8 1983 &1 B30%  000(3.28 3.29)
Yog 2011 and 2012 80828 32 B o8Aay 38 0% -200(6.28 2.28)
Total {95% Cl) 103 86 100.0% -0.74[-3.34,1.86]

Heterogeneity, Tau®= 0.00; Chi*= 053, df=1 (F=047); F=0%
Test for overall effect 2= 0.56 (P = 0.48)

20 A0 i 10 20
Favours BCT + diet Favours basic support

Figure 75: Change in blood pressure — systolic; 12 months follow up (post intervention).

Value lower than 0 favours intervention.

BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean  SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
Savoye 2011 25 988 105 19 1268 B9 1000% -060F4.14 254
Total (95% CI) 105 69 100.0% -0.60[-4.14,2.94]
Heterogeneity: Mot applicatle -2'0 -1IIJ ﬁ 1'0 2.D

Testfor overall effect 7=033(F=0.74)

Favours BCT + diet Favours basic support

Figure 76: Change in blood pressure — dyastolic; 12 months follow up (post intervention).

Value lower than 0 favours intervention.
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BCT + diet Basic support Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight [V, Fixed, 35% Cl IV, Fixed, 95% CI
Savoye 2011 08 BBY 108 28 1152 B9 1000% -200[521,1.21]
Total {95% Cl) 105 69 100.0% -2.00[-5.21,1.21]
Heterogeneity, kot applicable -IED -1'0 ﬁ 1'0 EID

Testfor overall effect Z=122 (P=0.20

Favours BCT +diet Favours basic support

Behaviour change techniques + exercise program vs concomitant intervention

Waist circumference

Figure 77: Change in waist circumference; 6-12 months follow up (post intervention). Value

lower than 0 favours intervention.

BCT +exercise concomitant intervention Mean Difference Mean Difference
Studyor Subgroup Mean  SD Total  Mean §D  Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI
Resnicow 2005 ng 1M1 g2 15 1447 45 100.0% -0.70F5.77, 4.37)
Total (95% Cl) 62 45 100.0% -0.70[-5.77,4.37] —’-
Heterageneity: Mat applicable 0 T ! ! 1

Testfor overall effect 2= 027 (P=0.79)

Favours BCT + exercise  Favours concomitant

Behaviour change techniques + exercise program vs basic support

Waist circumference

Figure 78: Change in waist circumference; 6-12 months follow up (post intervention). Value

lower than 0 favours intervention.
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BCT +exercise Basic support Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Soltera 2018 14 1399 67 34 1372 69 1000% -2.00[-6.66, 2.66]
Total {95% CI) 67 69 100.0% -2.00[-6.66, 2.66] —*——
Heterogeneity; Mot applicable i I ! ) I
Testf Il effect Z= 0.84 (P = 0.40 1o i 0 5 10
estfor overall effect 2= 0.84 (= 0.40) Favours BCT + exercise  Favours basic support
Quality of life
Figure 79: Change in health-related quality of life (Measured by YQOL-W); 6-12 months
follow up (post intervention). Value greater than 0 favours intervention.
BCT +exercise Basic support Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Soltero 20148 59 1383 67 37 1372 69 1000% 220F2.38 6.78
Total {95% CI) 67 69 100.0% 2.20[-2.38,6.78)
Heterogeneity: Mot applicable -2'0 1'[I |'] 1'[I 2'0

Testior overall effect. 2= 0.34 (F = 0.35) Favours basic support Favours BCT + exercise

Behaviour change techniques + diet modification + exercise program vs basic support

Insulin sensitivity
Figure 80: Change in insulin sensitivity (measured by HOMA); 6-12 months follow up (post

intervention). Value greater than 0 favours intervention.

Mean Difference

BCT + diet + exercise Basic support Mean Difference
Study or Subgroup ~ Mean SD  Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Grey 2004 14 148 22 -08 332 19 1000% -0A0F261,1.61]
Total {95% Cl} 22 19 100.0% -0.50 [-2.61, 1.61]
Heteronengity: Mot applicable -1'0 -'5 ﬁ é 1'IJ

Testfor overall effect 2= 0.46 (P = 0.64) Favours basic support Favours BCT + diet + exercise
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Appendix F — GRADE and GRADE-CERQual tables

Effectiveness evidence

GRADE tables for NMA data

Change in BMI z-score

Table 29: Under 6 year olds
No. of studies Study design Sample size Effect Risk of bias Indirectness Inconsistency Imprecision Quality
estimates
Under 6 years old: 6 -12 months follow up (post-intervention)

5 studies RCT 330 See appendix M Serious’ No serious? No serious?® Very serious* Very low

Under 6 years old: 212 months follow up (post-intervention)
3 studies RCT 221 See appendix M Serious’ No serious? No serious?® Serious® Low

1 Greater than 33.3% of studies in the NMA were at moderate of high risk of bias. Downgrade 1 level for serious risk of bias.

2 Fewer than 33.3% of studies in the NMA were partially indirect. The overall network was not downgraded.

3The DIC of the inconsistency model (UME model) was not 3 points lower than the DIC of the consistency model (NMA model). See Appendix M for DIC.
4The evidence did not identify any meaningful differences and did not demonstrate equivalence. Downgrade 2 levels for very serious imprecision.

5 The committee were able to draw some conclusions from the evidence particularly for BCT+ Diet and BCT+ Diet+ Exercise. However, there was uncertainty in the
evidence the effectiveness of the components compared to basic support as this was favoured when compared to diet alone and diet + exercise. Downgrade 1 level for
serious imprecision.

Table 30: 6- 11 year olds
No. of studies Study design Sample size Effect Risk of bias Indirectness Inconsistency Imprecision Quality
estimates
6-11 years old: 6 -12 months follow up (post-intervention)
18 studies RCT 1,371 See appendix M Serious’ No serious? No serious?® Serious?* Low

6-11 years old: 6 -12 months follow up (post-intervention) - Component Model: Additive sub-component
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obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
197



FINAL

No. of studies Study design Sample size Effect Risk of bias Indirectness Inconsistency Imprecision Quality
estimates

18 studies RCT 1,371 See appendix M Serious’ No serious? No serious® Very serious® Very low
6-11 years old: 6 -12 months follow up (post-intervention) - Component Model: Main effect with additive sub-component effects

18 studies RCT 1,371 See appendix M Serious’ No serious? No serious® Very serious® Very low
6-11 years old: 212 months follow up (post-intervention)

14 studies RCT 1,989 See appendix M  Serious’ No serious? No serious? Serious* Low
6-11 years old: 212 months follow up (post-intervention)- Component Model: Additive sub-component

14 studies RCT 1,989 See appendix M Serious’ No serious? No serious® Very serious® Very low
6-11 years old: 212 months follow up (post-intervention)- Component Model: Main effect with additive sub-component effects

14 studies RCT 1,989 See appendix M Serious’ No serious? No serious® Serious” Low

1 Greater than 33.3% of studies in the NMA were at moderate of high risk of bias. Downgrade 1 level for serious risk of bias.

2 Fewer than 33.3% of studies in the NMA were partially indirect. The overall network was not downgraded.

3The DIC of the inconsistency model (UME model) was not 3 points lower than the DIC of the consistency model (NMA model). See Appendix M for DIC.

4The committee were able to draw some conclusions from the evidence particularly for BCT+ Diet. However, there was uncertainty in the evidence the effectiveness of
the components compared to basic support. Downgrade 1 level for serious imprecision.

5 The model statistics of this model was similar to the standard NMA model. See Appendix M for DIC.

6 The evidence did not identify any meaningful differences between the sub-components and basic support. Downgrade 2 levels for very serious imprecision.

” The committee were able to draw some conclusions from the evidence particularly for diet sub-component, however there was uncertainty in the effectiveness of other
sub-components compared to basic support. Downgrade 1 level for serious imprecision.
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Table 31: 12-18 year olds

No. of studies Study design Sample size Effect Risk of bias Indirectness Inconsistency Imprecision
estimates
12-18 years old: 6 -12 months follow up (post-intervention)
5 studies RCT 687 See appendix M Very serious' No serious? No serious? Very serious*

1 Greater than 33.3% of studies in the NMA were at high of high risk of bias. Downgrade 2 levels for serious risk of bias.
2 Fewer than 33.3% of studies in the NMA were partially indirect. Th overall network was not downgraded.

3 The DIC of the inconsistency model (UME model) was not 3 points lower than the DIC of the consistency model (NMA model). See Appendix M for DIC.

4The evidence did not identify any meaningful differences and did not demonstrate equivalence. Downgrade 2 levels for very serious imprecision.
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GRADE tables for pair wise meta-analysis data

Under 6 years old

Table 32: Diet modification vs basic support

Certainty assessment Ne of patients Effect
el Sz e Inconsistency | Indirectness | Imprecision oer Diet el Rt(eglgtl/ve e e —
studies | design bias y P considerations support Cl)o (95% Cl)
Change in waist circumference: 6-12 months follow up (post intervention). MID = 0.01 (Better indicated by lower values)
1a randomised | serious® | not serious® | very serious? | very serious® none 74 35 - MD 1.7 lower 10]0]0)
trials (4.64 lower to 1.24 higher) | Very low
Change in waist circumference - Dairy-rich diet group. 6-12 months follow up (post intervention). MID = 0.01 (Better indicated by lower values)
1a randomised | serious® | not serious® | very serious? | not serious none 39 18 - MD 3.2 lower 10]0]0)
trials (3.3 lower to 3.1 lower) Very low
Change in waist circumference - Energy-restricted diet group: 6-12 months follow up (post intervention). MID = 0.01 (Better indicated by lower values)
1a randomised | serious®? | not serious® very seriousf none 35 17 - MD 0.2 lower o000
trials seriousdch (0.32 lower to 0.08 lower) | Very low
Change in waist circumference: 212 months follow up (post intervention). MID = 0.01 (Better indicated by lower values)
1a randomised | serious® | not serious® | very serious? seriousf None 67 32 - MD 0.15 lower o000
trials (1.23 lower to 0.93 higher) | Very low
Change in waist circumference - Dairy-rich diet group: 212 months follow up (post intervention). MID = 0.01 (Better indicated by lower values)
1a randomised | serious® | not serious® | very serious? | not serious None 36 16 - MD 0.7 lower o000
trials (0.84 lower to 0.56 lower) Very low
Change in waist circumference - Energy-restricted diet: 212 months follow up (post intervention). MID = 0.01 (Better indicated by lower values)
1a randomised | serious® | not serious® | very serious? | not serious none 31 16 - MD 0.4 higher 10]0]0)
trials (0.23 higher to 0.57 higher) | Very low

ClI: confidence interval; MD: mean difference
a. Kelishadi 2009
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¢. Single study; inconsistency not applicable

d. Downgraded twice as evidence comes from a non-OECD country (Iran)

e. Downgraded twice because confidence intervals cross two MID thresholds (0.1)
f. Downgraded once because confidence intervals cross one MID threshold (0.1)

Table 33: Behaviour change techniques + exercise program vs basic support

Certainty assessment Ne of patients Effect
: . . Certainty
Ne of Study Risk of - : 1 Other BCT + basic Relative Absolute
studies | design bias meemE e | (elieemss | [ee kBl considerations | exercise | support | (95% Cl) (95% CI)
Change in waist circumference: 8 months follow up (post intervention). MID = 2.5 (Better indicated by lower values)
1a randomised| very not serious® seriousd serious® none 32 25 - MD 0.6 higher o000
trials seriousP (1.93 lower to 3.13 Very low
higher)
ClI: confidence interval; MD: mean difference
a. Bocca 2012 and 2014
b. Rated by Mead 2017
c. Single study; inconsistency not applicable
d. Downgraded once as evidence is from a non-UK country (Netherlands)
e. Downgraded once because confidence intervals cross one MID (2.5)
Table 34: Behaviour change techniques vs basic support
Certainty assessment Ne of patients Effect
. ; Relative Certainty
Ne of Study Risk of : - e Other basic 5 Absolute
studies | design bias s ey lesiness . (e e considerations = support (QCSI)/ o (95% Cl)
Change in waist circumference: 6-12 months follow up (post intervention) MID = 1.97 (Better indicated by lower values)
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Certainty assessment Ne of patients Effect
el ) e Inconsistency | Indirectness | Imprecision Ol BCT ERElE Rt(asl,gtl/ve el e
studies | design bias y P considerations support Cl)o (95% Cl)
1@ randomised | serious® not serious® serious? serious® none 33 27 - MD 0.97 lower D000
trials (2.96 lower to 1.02 Very low
higher)
Change in waist to height ratio: 6-12 months follow up (post intervention). MID = 0.04 (Better indicated by lower values)
12 randomised | serious® not serious® serious? serious' none 33 27 - MD 0.01 lower 19100
trials (0.05 lower to 0.03 Very low
higher)
Cl: confidence interval; MD: mean difference
a. Small 2014
b. Rated by Loveman 2015
c. Single study; inconsistency not applicable
d. Downgraded once as the evidence is from a non-UK country (USA)
e. Downgraded once because confidence intervals cross one MID (1.97)
f. Downgraded once because confidence intervals cross one MID (0.04)
6-11 Year olds
Table 35: Exercise program + Behaviour change techniques vs Basic support
Quality assessment No of patients Effect
. . Relative| Quality
e Pf Design Risk of bias Inconsistency Indirectness Imprecision pther_ SGIEEE el (95% Absolute
studies considerations |Program + BCTs| support cl)
Change in waist circumference; 6-12 months follow up (post intervention). MID = 6 (Better indicated by lower values)
3 randomised [serious? serious® no serious no serious none 103 98 - MD 0.18 lower (0.63 lower[ ®®00
trials indirectness imprecision to 0.27 higher) LOW
Change in Quality of Life (PedsQL, child self-report); 6-12 months follow up (post intervention). MID = 7.86 (Better indicated by higher values
14 randomised  [no serious risk [no serious no serious serious® none 45 42 - MD 3.05 higher (3.54 @P®0
trials of bias inconsistency® indirectness lower to 9.64 higher) |MODERATE|
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Change in Quality of life (PedsQL; parent proxy); 6-12 months follow up (post intervention). MID = 8.11 (Better indicated by higher values)

14 randomised [no serious risk |no serious no serious serious® none 45 42 - MD 0.96 lower (8.45 lower[ @®®®0
trials of bias inconsistency® indirectness to 6.53 higher) MODERATE

Change in Quality of life (Asthma specific QoL; PAQLQ); 6-12 months follow up (post intervention). MID = 0.5 (Better indicated by higher values)

17 randomised |very serious® [no serious serious® very serious'®  |none 6 6 - MD 0.41 higher (0.86 ®000
trials inconsistency® lower to 1.68 higher) |VERY LOW

Change in waist-to-height ratio; 212 months follow up (post intervention). MID = 0.02 (Better indicated by lower values)

M randomised |very serious® [no serious very serious no serious none 68 53 - MD 0 higher (0.02 lower ®000
trials inconsistency® imprecision to 0.01 higher) VERY LOW

Change in insulin sensitivity (HbA1c (mmol/mol)); 212 months follow up (post intervention). MID = 5.65 (Better indicated by higher values)

M randomised |very serious® [no serious very serious no serious none 68 53 - MD 0.4 lower (4.3 lower to| @000
trials inconsistency® imprecision 3.5 higher) VERY LOW

1 Bryant 2011; Golley 2007; Robertson 2016

2 Downgraded once as greater than 33.3% of the weight in the meta-analysis came from a study at moderate risk of bias
3 Downgraded once as 12 was between 33.3% and 66.7% (12 = 61%)

4 Robertson 2016

5 Single study; inconsistency not applicable

6 Downgraded once as 95%CI crosses one calculated MID

7 Fedele 2018

8 Downgraded twice for high risk of bias due to small sample, demographically unbalanced groups, and high attrition
9 Downgraded once as study was only partially applicable - non-UK based study

10 Downgraded twice as 95%Cls crossed 2 calculated MIDs

1 Anderson 2021

Table 36: Behaviour change techniques vs Basic support

Quality assessment No of patients Effect
No of Other Basic R Quality
studies Design Risk of bias Inconsistency Indirectness Imprecision considerations BCT support (9c5I )A; Absolute
Change in waist circumference; 212 months follow up (post intervention). MID = 1.04 (Better indicated by lower values)
2' randomised  |no serious risk |no serious no serious no serious none 66 61 - MD 0.24 lower (0.57 lower to DODD
trials of bias inconsistency indirectness imprecision 0.1 higher) HIGH

Change in Quality of Life (PedsQL parent proxy); 6-12 months follow up (post intervention). MID = 6.65 (Better indicated by higher values)
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22 randomised  |no serious risk |no serious no serious no serious none 187 182 - MD 2.96 higher (0.22 to 5.7 DPPD
trials of bias inconsistency indirectness imprecision higher) HIGH

Adverse events - eating disorders (KEDS child self-report); 212 months follow up (post intervention). MID = 10.63 (Better indicated by lower values)

13 randomised  [serious* no serious no serious no serious none 170 50 - MD 0.54 higher (6.73 lower to @DDO
trials inconsistency indirectness imprecision 7.81 higher) MODERATE

Change in insulin sensitivity (fasting insulin (pmol/L); 6-12 months follow up (post intervention). MID = 8.42 (Better indicated by higher values)

1% randomised  [serious® no serious serious® very serious® none 27 25 - MD 1.3 higher (8.62 lower to ®000
trials inconsistency’” 11.22 higher) VERY LOW

Change in insulin sensitivity (fasting insulin (pmol/L); 212 months follow up (post intervention). MID = 20.15 (Better indicated by higher values)

1% randomised  [serious® no serious serious® serious'’ none 27 25 - MD 4.7 higher (16.75 lowerto |  ®000
trials inconsistency’” 26.15 higher) VERY LOW

Change in blood pressure - systolic; 212 months follow up (post intervention). MID = 9.82 (Better indicated by lower values)

1% randomised  [serious® no serious serious® serious'’ none 27 25 - MD 3 higher (6.82 lower to ®000
trials inconsistency’ 12.82 higher) VERY LOW

Change in blood pressure - diastolic; 212 months follow up (post intervention). MID = 12.44 (Better indicated by lower values)

1% randomised  [serious® no serious serious® serious'” none 27 25 - MD 2.3 higher (10.12 lowerto | @000
trials inconsistency’ 14.72 higher) VERY LOW

1 Gerards 2015; Golley 2007 (1)

2 McCallum 2007; Wake 2009

3 Estabrooks 2009

4 Downgraded once as greater than 33.3% of the weight in the meta-analysis came from studies at moderate risk of bias

3 Spence 2022

6 Downgraded once for moderate risk of bias due to high attrition

7 Single study; inconsistency not applicable

8 Downgraded once for indirectness - non-UK study

9 Downgraded twice as 95%Cl crosses 2 calculated MIDs

10 Downgraded once as 95%ClI crosses 1 calculated MID

Table 37: Diet modification + Exercise program + Behaviour change techniques vs Basic support

Quality assessment No of patients Effect
. . e . . Relative Quality|
No of . Risk of . . . . Other Diet modification + Exercise Basic 0
studies Design bias Inconsistency Indirectness [Imprecision considerations program + BCT support (9c5I )A; Absolute

Change in insulin sensitivity (HOMA-IR); 6-12 months follow up (post intervention). MID = 1.1 (Better indicated by higher values)
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1! randomised |serious? |no serious no serious serious* none 57 56 - MD 0.41 lower (1.17 lower| @®00
trials inconsistency® indirectness to 0.35 higher) LOW
Change in insulin sensitivity (HOMA-IR); 212 months follow up (post intervention). MID = 1.08 (Better indicated by higher values)
1! randomised |serious? |no serious no serious serious* none 57 56 - MD 0.5 lower (1.25 lower | @00
trials inconsistency?® indirectness to 0.25 higher) LOW
1 Mirza 2013
2 Downgraded once for moderate risk of bias
3 Single study; inconsistency not applicable
4 Downgraded once as 95%CI crosses 1 calculated MID
Table 38: Diet modification + Exercise program + Behaviour change techniques vs Concomitant intervention
Quality assessment No of patients Effect
. Diet modification + . Relative| Quality [Importance
No of . Risk of . . - Other A Concomitant 5
- Design - Inconsistency | Indirectness | Imprecision : . Exercise program + | - (95% Absolute
studies bias considerations BCTs intervention cl)
Change in waist circumference; 6-12 months follow up (post intervention). MID = 3.44 (Better indicated by lower values)
1! randomised |no serious |no serious no serious serious® none 60 63 - MD 1.3 lower DPPO
trials risk of bias [inconsistency?  |indirectness (3.57 lower to 0.97|MODERATE
higher)
Change in Health Related Quality of life (KID KINDL-R parent proxy); 6-12 months follow up (post intervention). MID = 5.87 (Better indicated by higher values)
14 randomised [serious® no serious no serious no serious none 249 274 - MD 0.44 lower SEle]
trials inconsistency?  [indirectness imprecision (2.58 lower to 1.7 MODERATE|
higher)
Change in weight-related quality of life (GW-LQ-KJ parent proxy); 6-12 months follow up (post intervention). MID = 9.1 (Better indicated by higher values)
14 randomised [serious® no serious no serious no serious none 249 274 - MD 0.33 lower DDD0
trials inconsistency?  [indirectness imprecision (3.47 lower to 2.81|MODERATE
higher)
Change in waist circumference; 212 months follow up (post intervention). MID = 3.77 (Better indicated by lower values)
18 randomised [no serious [no serious no serious no serious none 60 63 - MD 0.58 higher DODD
trials risk of bias [inconsistency?  |indirectness imprecision (1.97 lower to 3.13 HIGH
higher)
Change in waist-to-height ratio; 212 months follow up (post intervention). MID = 0.02 (Better indicated by lower values)
18 randomised |no serious [no serious no serious no serious none 60 63 - MD 0 higher (0.02| ®®®®
trials risk of bias [inconsistency?  |indirectness imprecision lower to 0.02 HIGH
higher)

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)

205



FINAL

Change in insulin sensitivity (insulin (mU/mL)); 212 months follow up (post intervention). MID = 9.6 (Better indicated by higher values)

16

randomised |no serious |no serious no serious no serious none 60 63 - MD 2.58 lower DDDD
trials risk of bias [inconsistency?  |indirectness imprecision (8.91 lower to 3.75 HIGH
higher)
Change in blood pressure - systolic; 212 months follow up (post intervention). MID = 8.94 (Better indicated by lower values)
18 randomised |no serious |no serious no serious serious® none 60 63 - MD 4.4 higher DPPO
trials risk of bias [inconsistency?  |indirectness (1.55 lowerto [MODERATE
10.35 higher)
Change in blood pressure - diastolic; 212 months follow up (post intervention). MID = 5.46 (Better indicated by lower values)
18 randomised |no serious |no serious no serious serious® none 60 63 - MD 2.6 higher DPPO
trials risk of bias [inconsistency?  |indirectness (1.04 lower to 6.24|MODERATE
higher)
T HICKUPS trial - Okely 2010
2 Single study; inconsistency not applicable
3 Downgraded once as 95%Cl crosses 1 calculated MID
4 Warschburger 2016
5 Downgraded once for moderate risk of bias
8 HICKUPS trial - Collins 2011
12-18 year olds
Table 39: Diet modification vs basic support
Certainty assessment Ne of patients Effect
Ne of Study Riskof | = istency | Indirectness | Imorecision Other Diet basic Relative Absolute Certainty
studies | design bias y P considerations support (95% Cl) (95% CI)
Number of serious adverse events: 212 months follow up (post intervention). MID = 1.25 (Better indicated by lower values)
1a randomised| serious® not serious® | very serious? serious® none 7/105 0/104 OR 15.91 |0 fewer per 1,000 OO0
trials (6.7%) (0.0%) (0.90to | (from O fewer to O Very low
282.33) fewer)

ClI: confidence interval; OR: odds ratio

a. Ebbelin

g 2012

b. Rated by Al-Khudairy 2017
c. Single study; inconsistency not applicable
d. Downgraded twice because the evidence is from a non-UK country (USA) and the setting is unclear
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e. Downgraded once because confidence intervals cross one MID (1.25)

Table 40: Exercise program vs basic support

Certainty assessment Ne of patients Effect
: : : Certainty
Ne of Study Risk of - : 1 Other - basic Relative Absolute
studies | design bias e B EET | [EIREnss [MEee He considerations 2 support (95% Cl) (95% Cl)
Change in waist to height ratio: 6-12 months follow up (post intervention). MID = 0.025 (Better indicated by lower values)
1a randomised | serious® | not serious® | very serious? serious® none 76 76 - MD 0.01 higher o000
trials (0.01 lower to 0.03 Very low
higher)
ClI: confidence interval; MD: mean difference
a. Toulabi 2012
b. Rated by Al-Khudairy 2017
c. Single study; inconsistency not applicable
d. Downgraded twice because the evidence is from a non-OECD country (Iran)
e. Downgraded once because confidence intervals cross one MID threshold (0.025)
Table 41: Behaviour change techniques + diet modification vs concomitant intervention
Certainty assessment Ne of patients Effect
: . . Certainty
Ne of Study Risk of : - 1 Other BCT + |concomitant| Relative Absolute
studies | design bias s ey | Eesness . [MEee He considerations diet intervention | (95% CI) (95% Cl)
Change in insulin sensitivity (HOMA): 6-12 months follow up (post intervention). MID = 1.7 (Better indicated by lower values)
1a randomised| very not serious® | very serious? serious® none 8 8 - MD 3 lower o000
trials serious® (5.94 lower to Very low
0.06 lower)

a. Ebbeling 2003
b. Rated by Al-Khudairy 2017
c. Single study; inconsistency not applicable
d. Downgraded twice as the evidence is from a non-UK country (USA) and the setting is unclear
e. Downgraded once because confidence intervals cross one MID (1.7)
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Table 42: Behaviour change techniques + diet modification vs basic support

Certainty assessment Ne of patients Effect
. . Relative Certainty
Ne of Study Risk of . . - Other BCT + basic 5 Absolute
studies | design bias e ey | Inelee s | s 2 considerations diet support (9CSI)A’ (95% Cl)
Change in waist to height ratio: 6-12 months follow up (post intervention). MID = 0.02 (Better indicated by lower values)
1a randomised| serious? | not serious® serious? serious® none 32 35 - MD 0.03 lower 10]00)
trials (0.05 lower to 0.01 lower) | Very low
Change in quality of life (PedsQL): 6-12 months follow up (post intervention). MID = 6.77 (Better indicated by higher values)
22f9 |randomised| very not serious serious? serious None 162 141 - MD 4.42 higher 10]00)
trials serious/ (1.27 higher to 7.56 higher) | Very low
Change in quality of life (DISABKIDS): 6-12 months follow up (post intervention). MID = 6.61 (Better indicated by higher values)
1f randomised| very not serious® seriousd serious' None 32 35 - MD 3.8 higher o000
trials serious® (1.85 lower to 9.45 higher) | Very low
Change in insulin sensitivity (HOMA): 6-12 months follow up (post intervention). MID = 1.06 (Better indicated by lower values)
229  |randomised| very very serious™ serious? | very serious” none 103 86 - MD 0.52 higher o000
trials serious® (1.24 lower to 2.29 higher) | Very low
Change in blood pressure (systolic mmHg): 6-12 months follow up (post intervention). MID = 6.71 (Better indicated by lower values)
2ag |randomised| very not serious serious? not serious none 103 86 - MD 2.17 lower 10]0]0)
trials serious! (4.84 lower to 0.51 higher) | Very low
Change in blood pressure (diastolic mmHg): 6-12 months follow up (post intervention). MID = 4.61 (Better indicated by lower values)
2ag |randomised| very not serious serious? not serious none 103 86 - MD 0.74 lower 10]0]0)
trials serious/ (3.34 lower to 1.86 higher) | Very low
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Certainty assessment Ne of patients Effect
e S e 1@ Inconsistency | Indirectness | Imprecision ey o el Rt(asl’astol/ve AR e
studies | design bias y P considerations diet support Cl)o (95% Cl)
Change in waist circumference: 6-12 months follow up (post intervention). MID = 6.07 (Better indicated by lower values)
19 randomised| very not serious® seriousd serious® none 71 51 - MD 2.1 lower o000
trials serious® (6.84 lower to 2.64 higher) | Very low
Change in insulin sensitivity (HOMA): 212 months follow up (post intervention). MID = 2.68 (Better indicated by lower values)
1P randomised very not serious® seriousd serious’ none 105 69 - MD 2.05 lower o000
trials serious® (3.32 lower to 0.78 lower) | Very low
Change in blood pressure (systolic mmHg): 212 months follow up (post intervention). MID = 6.34 (Better indicated by lower values)
1p randomised| very not serious® serious‘ not serious none 105 69 - MD 0.6 lower $10]00)
trials seriousP (4.14 lower to 2.94 higher) | Very low
Change in blood pressure (diastolic mmHg): 212 months follow up (post intervention). MID = 5.76 (Better indicated by lower values)
1p randomised| very not serious® seriousd not serious none 105 69 - MD 2 lower $10]00)
trials serious® (5.21 lower to 1.21 higher) | Very low

Cl: confidence interval; MD: mean difference

a. Vos 2011 and 2012

b. Rated by Al-Khudairy 2017

c. Single study; inconsistency not applicable

d. Downgraded once because the evidence is from a non-UK country (Netherlands)
e. Downgraded once because confidence intervals cross one MID (0.02)

f. DeBar 2012

g. Hofsteenge 2013 and 2014

h. Downgraded twice as 2/3 studies were rated high risk of bias

i. Downgraded once because confidence intervals cross one MID (6.71)

j. Downgraded twice as the studies are risked at high and moderate risk of bias

k. Downgraded once because confidence intervals cross one MID threshold (6.77)
I. Downgraded once because confidence intervals cross one MID threshold (6.61)
m. Downgraded twice because 12 was >66.7% (12 = 83%)

n. Downgraded twice because confidence intervals cross two MID thresholds (1.06)
o. Downgraded once because confidence intervals cross one MID threshold (6.07)
p. Savoye 2011

g. Downgraded once because the evidence is from a non-UK country (USA)

r. Downgraded once because confidence intervals cross one MID threshold (2.68)
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Table 43: Behaviour change techniques + exercise program vs concomitant intervention

Certainty assessment Ne of patients Effect
Neof | Study | Riskof [| .. | o ecs|Imprecision Other BCT + |concomitant| Relative Absolute Certainty
studies | design bias y P considerations | exercise | intervention | (95% CI) (95% ClI)
Change in waist circumference: 6-12 months follow up (post intervention). MID = 7.24 (Better indicated by lower values)
1a randomised| very not serious® serious? not serious none 62 45 - MD 0.7 lower 10]0]0)
trials serious® (5.77 lower to 4.37 Very low
higher)
ClI: confidence interval; MD: mean difference
a. Resnicow 2005
b. Rated by Al-Khudairy 2017
c. Single study; inconsistency not applicable
d. Downgraded once because evidence is from a non-UK country (USA)
Table 44: Behaviour change techniques + exercise program vs basic support
Certainty assessment Ne of patients Effect
: . : Certainty
Ne of Study Risk of : . e Other BCT + basic Relative Absolute
studies | design bias ez ey | elesiness | e s e considerations | exercise | support | (95% ClI) (95% Cl)

Change in waist circumference: 6-12 months follow up (post intervention). MID = 6.86 (Better indicated by lower values)
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Certainty assessment Ne of patients Effect
Neof | Study | Riskof | . | o s | Imorecision Other BCT + basic | Relative Absolute Certainty
studies | design bias y P considerations | exercise support | (95% Cl) (95% Cl)
1a randomised| very not serious® serious? not serious none 67 69 - MD 2 lower 10]00)
trials serious® (6.66 lower to 2.66 Very low
higher)
Change in quality of life (YQOL-W): 6-12 months follow up (post intervention). MID = 6.86 (Better indicated by higher values)
1a randomised| very not serious® seriousd not serious® none 67 69 - MD 2.2 higher o000
trials serious® (2.38 lower to 6.78 Very low
higher)
ClI: confidence interval; MD: mean difference
a. Soltero 2018
b. Study was rated as high risk of bias
c. Single study; inconsistency not applicable
d. Downgraded once because the evidence was from a non-UK country (USA)
e. Downgraded once because confidence intervals cross one MID threshold (6.86)
Table 45: Behaviour change techniques + diet modification + exercise program vs basic support
Certainty assessment Ne of patients Effect
. BCT + . . Certainty
Ne of Study Risk of - - 1 Other - basic Relative Absolute
studies | design bias IHEEAE B EET | EEEEss . [MEee He considerations e)((j::::i;e support | (95% CI) (95% Cl)
Change in insulin sensitivity (HOMA): 6-12 months follow up (post intervention). MID = 1.66 (Better indicated by lower values)
1a randomised| very not serious® serious? serious® none 22 19 - MD 0.5 lower 10]0]0)
trials serious® (2.61 lower to 1.61 Very low
higher)

ClI: confidence interval; MD: mean difference

a. Grey 2004
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c. Single study; inconsistency not applicable
d. Downgraded once as evidence was from a non-UK country (USA)
e. Downgraded once because confidence intervals cross one MID threshold (1.66)

Qualitative evidence tables

Table 46: McMaster 2020: Acceptability of Hospital-Based Pediatric Weight Management Services among Patients and Families (2-18
years)

Aspects of weight management service: Woolford 2012;  Minor concerns’ Moderate ~ Minor
Education Owen 2009; concerns® concerns’  concerns
Nutrition recommendations, that is, tangible Zenlea 2017

nutrition recommendations that could be readily
adopted; information about diet, exercise, and the
long-term effects of obesity; healthy lifestyle
messages being delivered and reinforced
(caregivers’ own messaging about health and
wellness to their children had greater impact if
reinforced by health care providers, caregivers felt
supported and validated by educational content
presented in sessions, combination of positive
messaging and communication skills sessions
helped caregivers to feel more confident in their
parenting approach)
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Methodological

Summary of review finding Studies limitations Relevance Coherence Adequacy Confidence
Aspects of weight management service: Woolford 2012;  Minor concerns’  Serious Minor No Very low
Strategies to facilitate behaviour change Owen 2009; concerns'” concerns’  concerns

Interactive demonstrations and visual activities, Skelton 2016

parents valued home visits, adolescents valued
weekly weight checks, tips/tools that helped
incorporate healthy practices into routines, peer
support; regular clinic contact; children/adolescents
valued increased time together as a family, for
example, cooking and meal planning

Aspects of weight management service: Weight Woolford 2012;  Minor concerns’ Moderate ~ Minor No Low
management service staff Owen 2009; concerns®  concerns’ concerns
Supportive, nonjudgmental environment that Zenlea 2017;

emphasized health, support from team members; Garcia 2017

clinic staff, “no nonsense” attitude to obesity;
relationship between caregiver—health team and
relationship between health team—child; supportive
forum for sharing experiences related to caring for
children with obesity

Outcomes of attending weight management Stewart 2008 Minor concerns’ Moderate ~ Minor Serious Very low
service: Health outcomes concerns®  concerns’  concerns'®

Weight outcome

Outcomes of attending weight management Skelton 2016; Minor concerns’ Moderate ~ Minor Moderate  Very low
service: Psychological outcomes Stewart 2008 concerns® concerns’  concerns®
Self-esteem (child more confident and happier); self

confidence

Reasons for attrition: Practical barriers Kitscha 2009; Minor concerns' Moderate Minor No Low
Physical barriers (scheduling, parking, location, Sallinen Gaffka concerns®  concerns’  concerns

time), organizational barriers (clinic environment); 2013;

logistical issues (flexibility in hours and location); Skelton 2016;

scheduling, transportation; difficulty adjusting Nogueira 2013

schedules of consultations with activities of parents
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Summary of review finding

and patients, difficulty in scheduling a return
appointment, long waiting hours

Reasons for attrition: Content and results of

program

Program educational content; content and/or
delivery of the intervention; unsuccessful
treatment/could not lose weight, performance of
new treatment at another health service

Reasons for attrition: Patient/family motivation
Family readiness to change/motivation; barriers to
implementation of recommendations

Reasons for attrition: Mismatched expectations
of treatment/treatment outcomes

Mismatched expectations between parents, their
child, and clinic program/staff for the outcome;
parents expecting greater weight loss

Reasons for attrition: Families choosing not to
return to treatment

Family perceived no need for follow-up visit; most
families who discontinued treatment did so on their
own, without discussion of decision with member of
treatment team; refusal to return to treatment by
children; unforeseen circumstances

Barriers to behaviour change: Perceived
inadequate support from weight management

service

Lack of health care provider support; need for
ongoing support to maintain lifestyle changes;
difficulty identifying specific lifestyle changes and
needed practical ideas to do so, parental anxieties

Overweight and obesity management: preventing, assessing and managing overweight and

Studies

Kitscha 2009;
Nogueira 2013

Kitscha 2009;

Skelton 2016;

Kitscha 2009;
Nogueira 2013;
Sallinen Gaffka
2013

Owen 2009;
Zenlea 2017;
Stewart 2008

Methodological
limitations

Minor concerns'’

Minor concerns’

Minor concerns'’

Minor concerns’

Minor concerns’
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Relevance

Moderate
concerns®

Minor
concerns®

Minor
concerns®

Moderate
concerns®

Minor
concerns®
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Coherence

Minor
concerns’

Minor
concerns’

Minor
concerns’

Minor
concerns’

Minor
concerns’

Adequacy

Moderate
concerns®

Serious
concerns'®

Serious
concerns'®

No
concerns

No
concerns

Confidence

Very low

Very low

Very low

Low

Low
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Studies
Owen 2009;
Stewart 2008;
Fjone 2011

Summary of review finding

Barriers to behaviour change: Perceived
inadequate support from wider family

Lack of support from nucleus family and/or
extended family, families experienced extended
family as unsupportive; more regular and practical
support to deal with issues of interfering extended
families; family congruence (overt and covert),
continuous negotiation (parents negotiating choices
such as physical activity, nutrition, homework,
dinner and family chores, making school lunches
with children)

Barriers to behaviour change: Under-
recognition/underestimation of problem
Parents were either aware of a weight problem
(seekers/avoiders of treatment) or unaware of
weight problem (deniers)

Burden and stigma: Shared burden

Shared burden between parents and children; that
is, burden of shame, guilt, and failure to stick to a
diet or exercise plan

Burden and stigma: Guilt and blame

Parents felt fear, anger, guilt, confusion around
their child’s weight problem; caregiver experiences
of feeling blamed for causing their children’s obesity
(i.e., “courtesy stigma” in which a person is
stigmatized because of close association with
another person with a stigmatizing feature)
Service content: Program content

Greater emphasis on physical activity, disease-
specific information to increase children’s
responsibility/accountability for their health while

Stewart 2008

Fjone 2011

Zenlea 2017;
Stewart 2008

Zenlea 2017;
Sallinen Gaffka
2013;
Tremblay 2016
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providing coaching techniques for parents; general
parenting and child psychology information to
enable parents to redirect their children to make
appropriate diet choices; nutrition education,
exercise and behaviour education or support;
higher frequency of medical examination; physical
activity, information provision, weight and progress
tracking, psychological services
Service content: Delivery of weight Tremblay 2016;  Minor concerns’ No Minor Serious Very low
management intervention concerns concerns’  concerns’®
Interactive elements, peer contact; family-centered
approach that emphasizes family lifestyle changes
rather than just child’s, interactive learning
environment that incorporates video games and
demonstrations, appointments focused around a
playgroup or a group setting to allow children to
interact, develop friendships, and motivate each
other, a child-friendly and inviting environment with
games/ entertainment to keep the child busy,
allowing the parent to focus on counselling session;
breaking recommendations down into manageable

goals
Service content: Individualized treatment Tremblay 2016;  Minor concerns’ No Minor Moderate Low
Development of an adolescent-specific program; Zenlea 2017; concerns concerns’”  concerns®

individualized care; tailored treatments; diverse
menu of treatment recommendations

Communication and therapeutic relationship Sallinen Gaffka  Minor concerns’  Serious Minor Serious Very low
Enhance family participation; motivate the childto 2013 concerns' concerns’  concerns™®
encourage therapeutic alliance

Organizational: Clinic hours Fjone 2011; Minor concerns’  Serious Minor Serious Very low

concerns'’ concerns’  concerns'®
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Expanded clinic hours; staff and supporting hospital

administration should consider scheduling

alternative times for visits, assessing families’

transportation and financial needs

Organizational: Clinic accessibility Fjone 2011; Minor concerns’  Minor Minor Moderate  Very low

Additional clinic locations in the community, Tremblay 2016 concerns® concerns’  concerns®

assistance with transportation to clinic, free or

reduced price parking; access to care, that is,

scheduling, program location, transportation
' Downgraded once for methodological limitations as the review authors used a weak criterion to assess the quality of the studies. The authors
rated all studies as equally high quality, so there were minor concerns about this rating.
2 Downgraded twice for methodological limitations as the authors did not use any validated tool to assess the quality of the studies. The authors
excluded studies with low methodological quality and thus considered all included studies to be adequate quality, so there were major concerns
about this rating.
3 Downgraded once for methodological limitations because it was identified mainly in studies rated as moderate or high risk of bias by the review
author
4 Downgraded twice for methodological limitations because it was identified mainly in studies rated as high risk of bias by the review author
5 Downgraded once for relevance because it was identified mainly in studies that were indirectly or partially relevant.
6 Downgraded twice for relevance because it was identified only in studies that were indirectly or partially relevant.
" Downgraded once for coherence because the review authors did not assess coherence in their review. It is not possible to assess coherence
from reported findings, as it is necessary to compare the themes with the original data. Therefore there were minor concerns about what the
coherence of these themes may be.
8 Rating of coherence as reported by review authors, with no further assessment.
% Finding was downgraded twice for adequacy because of insufficient studies (fewer than 3) and the richness of detail could not be inferred.
0 Finding was downgraded three times for adequacy because it was derived from a single study and the richness of detail could not be inferred.
" Downgraded three times for relevance because it was identified only in studies that were partially relevant.
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Table 47: Jones 2019: Viewpoints of adolescents with overweight and obesity attending lifestyle obesity treatment interventions (12-18
years)
Methodological

Summary of review finding Studies limitations Relevance Coherence Adequacy Confidence
Intervention content: Tailored intervention Reece 2015; No concerns No No reported No High
One factor that appears to be very important when  Morinder 2011; concerns concerns® concerns
planning and delivering an adolescent weight Holt (2005);

management programme is tailoring it to the Woolford

individual, including different ethnicities, cultures, (2012b);

and to the specific age group. In a study that Banks (2014);

described adolescent’s experiences of text Jogova (2013);

message support through the maintenance period = Woolford

of an intervention, no consensus was found that (2012a);

suggested adolescents preferred a specific time to  Smith (2014b);

receive text messages, or how often, highlighting Staiano (2012);

the need for individual tailoring. Adolescents Woolford 2010

reported that they wanted to attend an intervention

that was created with their age group in mind.

Often interventions were designed for wider age

ranges (E.g. 8-16 years). There was a strong

feeling of lack of services aimed at adolescents.

One study involved home visits for adolescents

and their families taking part in an intervention.

This opportunity for tailored advice in the home

environment received positive feedback.

Intervention content: Active engagement Watson Minor concerns®  Minor No reported No Moderate
Enjoyment and fun are of large importance to (2016); concerns®  concerns® concerns
adolescents when attending an obesity Woolford

intervention. This sense of fun appears to be (2012b); Howie

driven by hands on activities. Active engagement (2016)

and fun has been highlighted in depth by Watson
et al., regarding exercise and classroom-based
learning of healthy eating. The importance of
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ensuring active engagement rather than passive is
an important theme to recognise in intervention
content. Fun seemed an important aspect to
reduce anxiety among participants attending an
intervention. This sense of fun created an
environment where it did not seem that learning
was taking place; sessions were effortless and

flowed.

Support: Professional support valued Reece (2015); Minor concerns® No No reported No High
This prominent domain of support is weighted in Peeters (2012); concerns concerns® concerns

favour of professional support, with 15 included Rudolf (2006);

studies supporting this theme. Professional Hester (2009);

support appears to be valued more so than Twiddy (2011);

support coming from peers and family. The friendly Morinder (2011);
and fun nature of this supportive relationship was Holt (2005);

particularly welcomed by adolescents who Woolford
appreciated professionals encouraging attitude (2012b);
towards them. Adolescents appeared to value Alm (2008);
being given personal attention by professionals. Owen (2009);

The feeling of finally being given the support they Li (2016);

have needed and having someone to talk to. This  Nguyen (2014);
appreciation appears to be emphasised when that  Daley (2008);
professional is experienced and specialises in Riiser (2013);
childhood obesity. Adolescents felt comforted by Hammar(1971)
this; it gave them a sense that they were not the

only one who was overweight. A non-forceful

approach from professionals was appreciated and

adolescents valued gentle encouragement.

Additionally, adolescents valued receiving support

that focused on more than just weight loss, such

as self-esteem and well-being. Negative

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
219



FINAL

Summary of review finding

comments about professional support were to do
with the absence of a more personal relationship,
leading to feelings of neglect and frustration, which
in turn can lead to the adolescent defying all
recommendations. There was a general desire
from adolescents to work more closely with regular
professionals, whether this be an individual
professional or a team, to develop this deeper and
more meaningful relationship.

Support: Importance of family support

Another avenue of support that appears to be
valued highly by adolescents was their own family.
Family support gave adolescents continued
motivation and encouragement to continue with
their weight loss attempts. Adolescents particularly
found family supportive when they joined in with
behaviour change efforts and valued the effect this
had on bringing the family closer together. Themes
from this synthesis clearly show that family support
can assist in providing a positive framework for
behaviour change and providing important
encouragement to make healthier choices. This
encouragement appears to be coming more from
the mother within families, highlighting this
important family figure. Although adolescents
benefited from positive family support, sometimes
lack of knowledge from a parent around weight
management, healthy eating and behaviour
change caused a barrier to weight loss for the
adolescent. This lack of family support appeared
more common in those adolescents reporting no

Overweight and obesity management: preventing, assessing and managing overweight and

Methodological

Studies limitations

Reece No concerns
(2015); Peeters
(2012); Hester
(2009); Watson
(2016); Morinder
(2011); Smith
(2014a); Melnyk
(2007);
Woolford
(2012b); Alm
(2008); Howie
(2016);
Engstrom
(2016);
Campbell-Voytal
(2018); Li
(2016); Jogova
(2013);
Woolford
(2012a)
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success. The absence of understanding and
knowledge from family members can lead to
frustration, despair and can create a sense of self-

blaming.

Support: Peer support valued Reece(2015; No concerns No No reported No High
Adolescents also valued support from their peers.  Peeters(2012; concerns concerns?® concerns
Adolescents described being around their peers as Hester(2009;

a security blanket, allowing them to feel Watson(2016;

comfortable and confident. This peer support gave  Morinder(2011;
adolescents with obesity a sense of belonging by Smith(2014a;

allowing them to talk to adolescents in a similar Holt(2005;

position to them, sharing their struggles and Melnyk(2007;

issues. This feeling of acceptance is something Woolford(2012b;

they may not have experienced outside of the Alm(2008;

intervention. Adolescents commented on their Engstrom(2016;

initial motivations for taking part that related to Li(2016; Jogova

peer support and socialising. Adolescents took (2013; Woolford

part to make friends outside of school and improve (2012a; Smith

their social skills. Peer support was often (2014b;

mentioned in relation to exercise, with adolescents Owen (2009;

enjoying exercising with other adolescents and Staiano (2012;

engaging in competitive activities. Hammar 1971

Barriers to attending a weight management Rudolf (2006); No concerns Minor No reported No High
programme and being healthy: Prior fears of Hester (2009); concerns®  concerns® concerns
attending interventions Smith (2014a);

Adolescents from seven of the included studies Holt (2005);

reported prior fears of attending an intervention. Woolford

Many of these worries related to the intensity of (2012b);

weight loss activities, type of food on offer or Engstrom

incorrect preconceptions. These pre-conceptions (2016);
stem from the interventions not being portrayed as  Daley (2008)
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fun, something that has been described earlier in
the theme ‘active engagement’ as an important
element. Also, some adolescents had prior worries
about being bullied, group dynamics and not being
accepted. Additional worries related to previous
negative experiences with health professionals
and not having someone to attend with, reiterating
the importance of family and/or peer support.

Barriers to attending a weight management Morinder (2011); No concerns Minor No reported No High
programme and being healthy: Obesity Alm (2008); concerns®  concerns® concerns
treatment bringing about feelings of failure, Banks (2014);

guilt and shame Hester (2009);

Adolescents commented on being fearful of being  Smith (2014a);

told off by a health professional for not losing Smith (2014b);

weight and feeling like a failure. These feelings Peeters (2012)

would lead to adolescents not continuing with the
intervention, which led to feelings of guilt and
shame. Attending obesity interventions also
appeared to bring out a greater focus on weight,
which in turn could lead to lower self-esteem.
These negative feelings can also be seen after an
intervention when there is a struggle with weight
loss maintenance. Longer-term support that
considers the mental health of adolescents is
needed when planning interventions.

Physical activity vs. Diet: Enjoyment from Hester (2009); Moderate Minor No reported No Low
learning to eat healthily Melnyk (2007);  concerns* concerns®  concerns® concerns
Adolescents from three multi-component Howie (2016);

interventions highlighted the benefits of Woolford

understanding the nutritional content of different (2012b);

foods and drinks as well as giving them a better Morinder (2011);
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awareness of what foods should be eaten in
moderation. Additionally, adolescents appeared to
prefer healthy eating related activities that were
more practical and hands-on. These visual
activities seemed to engage adolescents more
than tasks that involved lots of writing. The
element of having more practical and interactive
activities is discussed in more detail previously
within the theme ‘active engagement’.

Physical activity vs. Diet: Enjoyment of sports
and physical activity

Most adolescents commented on their enjoyment
of taking part in exercise. Again, fun was an
important element. Many adolescents enjoyed
being able to use a gym facility, whilst others
commented on their enjoyment of sports and other
activities such as cycling and basketball.
Adolescents commented on how physical activity
made them feel, both physically and mentally,
which created that sense of accomplishment.

Motivations: Weight loss as primary motivation
Understanding adolescent’s primary motivations
for taking part in an intervention is vital to improve
engagement. Adolescents from nine out of the 24
included studies commented on weight loss being
their primary goal for taking part in an intervention.
Although not the primary reason for motivating
weight loss, some adolescents were driven to lose
weight to prevent health sequelae. In some cases,
being aware of preventing health sequelae was
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due to having family members with a health 2012b; Woolford

condition. 2012a

Motivations: Being a healthy weight as 'normal’ Reece 2015; Minor concerns®  Minor No reported No Moderate
and socially desirable Peeters 2012; concerns®  concerns® concerns

Many adolescents viewed being a healthy weight Hester 2009;

as ‘normal’ and held this as the key to being Twiddy 2011;

accepted socially. Normality, from the point of view Holt 2005;

of an adolescent in these studies suggested Hemetek 2015;

having a boyfriend and the ability to socialise and  Alm (2008);
play with friends. As well as seeing weight loss as  Daley 2008
the key to social desirability, some adolescents felt

that losing weight would reduce the bullying they

received, which would lead to a normal and happy

life.

Motivations: Adolescents recognising personal Reece 2015; Minor concerns® No Minor No Moderate
responsibility and personal motivation for Peeters 2012; concerns concerns concerns
weight loss Twiddy 2011; reported®

Adolescents highlighted a strong personal drive Morinder 2011;

that motivated their weight loss; this was often Hemetek 2015;

initiated through experiencing a ‘light bulb’ Alm 2008;

moment. Sometimes this came from reminders of Owen 2009;

past negative experiences or not wanting to be Woolford 2012a;

overweight like other family members. This Hammar 1971;

personal drive appeared also in part due to Smith 2014b;

adolescents realising their own responsibility in Daley 2008;

losing weight and following a healthy lifestyle. This
is contradictory to another finding within this review
where adolescents appreciated a prescriptive and
regulated diet and exercise routine set by a
professional. Nonetheless, more data supported
the use of concise and practical messages

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
224



FINAL

Methodological
Summary of review finding Studies limitations Relevance Coherence Adequacy Confidence
throughout interventions. Adolescents liked gaining
evidence-based knowledge, bringing the
responsibility back to the individual. Adolescents
spoke of a desire to lose weight to feel proud,
which motivated their weight loss and personal

drive.

Maintenance: Transferring skills learnt into a Reece 2015; Minor concerns®  Minor Minor No Low
home environment and routine Hester 2009; concerns®  concerns concerns

Many adolescents commented on their struggles Morinder 2011; reported®

with adjusting to and transferring newly learnt skills Holt 2005;

and knowledge into everyday life. With many Melnyk 2007;

interventions taking place in a clinical or artificial Woolford 2012b;

setting and with professional support being more Hemetek 2015;

regular, the transition from an intense intervention  Alm 2008; Li

back to a normal routine can be difficult. 2016;

Adolescents also commented on the challenge of

changing their eating habits for the longer term,

the need for these eating habits to be engrained

into normal everyday life. A sense that weight loss

or weight loss maintenance was something that

you must continually work at and the frustration

surrounding this. Other adolescents found the

transition from intervention into real life easier and

felt that they had learnt and remembered valuable

skills and knowledge that could be carried out in a

home environment.

Maintenance: Longer term support Reece 2015; Moderate No No reported No Moderate
Several studies included in this synthesis noted Peeters 2012; concerns* concerns concerns® concerns
comments from adolescents suggesting that they Hester 2009;

would have benefited from more sessions as part ~ Morinder 2011;

of an intervention and post intervention. Feedback  Melnyk 2007;
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from five interventions that lasted six to eight
weeks all suggested that these programmes were
too short. Another study that provided support after
a multi-component intervention found that those
participants that had been successful in losing
weight through the initial programme found the
additional postintervention sessions positive.
However, those that were unsuccessful felt the
follow-on sessions lacked physical activity
opportunities and did not motivate participants.
Adolescents did express their concerns and
worries about maintaining their weight loss after an
intervention. This may be due to their recognition
of the challenge of losing weight as well as their
recognition of individual responsibility. Adolescents
commented on their struggles with lacking
motivation after an intervention had finished and
relapsing back into old habits due to the amount of
focus required post-intervention. Some
adolescents commented on the support they
received from professionals and family members
post-intervention, both positively and negatively.
For some, continued support from professionals
was helpful, whilst for others, over time, in terms of
taking part in physical activity, was less important.
Adolescents felt that physical activity was lacking
in the school environment. Improving physical
activity opportunities within schools will help to
provide longer-term support for adolescents with
overweight and obesity. The importance of family
support in the maintenance period is also
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important, but this appeared to decrease over

time.

Technology: Adolescents enjoy using Jogova 2013; Moderate Moderate = Moderate No Very low
technology and do so with ease Nguyen 2014; concerns* concerns®  concerns concerns

Seven studies contained data that related to the Woolford 2012a; reported?®

use of technology in an intervention. Most studies = Woolford 2010;

using technology suggested that adolescents Smith 2014b;

enjoyed their use. Through observations and semi- Riiser 2013;

structured telephone interviews, most adolescents  Staiano 2012

gave the impression of using certain technologies,

such as exergames, internet and taking

photographs, with ease.
' Downgraded once for methodological limitations as the review authors used a weak criterion to assess the quality of the studies. The authors
rated all studies as equally high quality, so there were minor concerns about this rating.
2 Downgraded twice for methodological limitations as the authors did not use any validated tool to assess the quality of the studies. The authors
excluded studies with low methodological quality and thus considered all included studies to be adequate quality, so there were major concerns
about this rating.
3 Downgraded once for methodological limitations because it was identified mainly in studies rated as moderate or high risk of bias by the review
author
4 Downgraded twice for methodological limitations because it was identified mainly in studies rated as high risk of bias by the review author
5 Downgraded once for relevance because it was identified mainly in studies that were indirectly or partially relevant.
6 Downgraded twice for relevance because it was identified only in studies that were indirectly or partially relevant.
" Downgraded once for coherence because the review authors did not assess coherence in their review. It is not possible to assess coherence
from reported findings, as it is necessary to compare the themes with the original data. Therefore there were minor concerns about what the
coherence of these themes may be.
8 Rating of coherence as reported by review authors, with no further assessment.
% Finding was downgraded twice for adequacy because of insufficient studies (fewer than 3) and the richness of detail could not be inferred.
0 Finding was downgraded three times for adequacy because it was derived from a single study and the richness of detail could not be inferred.
" Downgraded three times for relevance because it was identified only in studies that were partially relevant.
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Table 48: Burchett 2018: Lifestyle weight management programmes for children: A systematic review using Qualitative Comparative
Analysis to identify critical pathways to effectiveness
Methodological

Summary of review finding Studies limitations Relevance Coherence Adequacy Confidence
Learning how to change Watson 2012; Moderate Minor Minor No Low
Practical experiences that show you how to Pittson 2013; concerns? concerns®  concerns’ concerns

change, not only telling you what to change. Robertson 2009

Practical experiences, as opposed to didactic
information giving, were valued: Practical physical
activity sessions were widely and emphatically
praised for giving children confidence and enabling
them to experience enjoyment of being active.
Practical and interactive healthy eating sessions
were also highly valued such as cooking or tasting
foods, and visual approaches, e.g. to illustrate
portion size. Practical health behaviour change
strategies such as goals, monitoring or parenting
skills, were also felt to be helpful.

Getting all the family ‘on-board’ Staniford 2011;  Moderate No Minor No Low
Shared understanding and a healthy home Lucas 2014; concerns? concerns concerns’ concerns
environment. One key impediment to change was  Watson 2012;

felt to be other family members both within the Stewart 2008

home and in relation to extended family and
friends. Engaging the wider family was felt to
enable: Shared understanding across family
members. Shared responsibility for making
changes. The creation of a healthy home
environment.
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Social support Pittson 2013; Moderate No Minor No Low

A safe space with similar others in which to gain Staniford 2011;  concerns? concerns concerns’ concerns

confidence and skills. Families were emphatic Lucas 2014;

about group sessions which provided a positive Watson 2012

contrast to experiences of prejudice and bullying.
In particular group sessions were described as
having a positive impact on children's confidence,
which was described as fundamental to both
initiation and maintenance of health behaviour
changes. Skilled providers helped to create
positive group experiences

' Downgraded once for methodological limitations as the review authors used a weak criterion to assess the quality of the studies. The authors
rated all studies as equally high quality, so there were minor concerns about this rating.

2 Downgraded twice for methodological limitations as the authors did not use any validated tool to assess the quality of the studies. The authors
excluded studies with low methodological quality and thus considered all included studies to be adequate quality, so there were major concerns
about this rating.

3 Downgraded once for methodological limitations because it was identified mainly in studies rated as moderate or high risk of bias by the review
author

4 Downgraded twice for methodological limitations because it was identified mainly in studies rated as high risk of bias by the review author

> Downgraded once for relevance because it was identified mainly in studies that were indirectly or partially relevant.

6 Downgraded twice for relevance because it was identified only in studies that were indirectly or partially relevant.

” Downgraded once for coherence because the review authors did not assess coherence in their review. It is not possible to assess coherence
from reported findings, as it is necessary to compare the themes with the original data. Therefore there were minor concerns about what the
coherence of these themes may be.

8 Rating of coherence as reported by review authors, with no further assessment.

° Finding was downgraded twice for adequacy because of insufficient studies (fewer than 3) and the richness of detail could not be inferred.

' Finding was downgraded three times for adequacy because it was derived from a single study and the richness of detail could not be inferred.
" Downgraded three times for relevance because it was identified only in studies that were partially relevant.

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January
2025)
229



FINAL

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL (January

2025)
230



FINAL

Appendix G- Economic evidence study selection

4 )

Search retrieved 1,700
articles. 664 duplicates
were removed leaving
1,036 for screening on title
and abstract

\ 1,023 excluded /

U

13 full-text articles
examined

11 excluded

U

2 included studies
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Appendix | — Economic evidence tables and checklists

Table 1: Panca at al. (2018)

Panca et al. (2018) Cost-effectiveness of a community delivered multicomponent intervention compared with enhanced standard care of obese
adolescents: cost-utility analysis alongside a randomised controlled trial (the HELP trial)

Study details

Interventions

Population

Data sources

Analysis: Cost-utility analysis

Approach to analysis: A cost-utility analysis based on a randomised controlled trial of the Healthy Eating Lifestyle Programme (HELP)
intervention a community-delivered evidence-based multicomponent intervention focusing on enhancing motivation to change, developing self-
efficacy and self-esteem for individuals with obesity compared with enhanced standard care. The base case analysis included adjustment of
QALYs for age, gender and baseline utility values and adjustment of incremental costs for age and gender costs in the 6-month period prior to
baseline.

Time horizon: 1 year time period

Discounting: The trial was conducted over 1 year therefore discounting of costs and outcomes was not conducted.

Setting: Community settings in Greater London, United Kingdom

Intervention 1: HELP - Intervention participants received 12 one-to-one sessions across 6 months, addressing lifestyle behaviours and
focusing on motivation to change and self-esteem rather than weight change, delivered by trained graduate health workers in community
settings.

Intervention 2: Enhanced Standard Care - Control participants received a single 1-hour one-to-one nurse-delivered session providing didactic
weight-management advice.

174 young people living with obesity aged 12 — 19 years were recruited from primary care and community care settings in Greater London.

Baseline characteristics: Participants 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 participants and slightly greater numbers of white and Asian participants in the HELP arm.

Effectiveness: Mean resource use, costs, utility values and QALYs were compared between groups on an intention-to-treat basis. Costs and
outcomes were analysed using a linear regression model for QALY's gained and for costs a generalised linear model with gamma family and log
link was used to account for the skewness in the costs data. The differences in mean costs and QALY's between the groups was 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.

Resource use & costs: Cost of the lifestyle intervention and the cost of follow-up was calculated for every participant. Cost of follow-up was
calculated based on resource use data collected retrospectively in the trial via questionnaires. The cost of HELP included providers’ training,
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Panca et al. (2018) Cost-effectiveness of a community delivered multicomponent intervention compared with enhanced standard care of obese
adolescents: cost-utility analysis alongside a randomised controlled trial (the HELP trial)

Base-case
result

Sensitivity
analyses

Comments

learning materials for providers and participants and time spent by providers/experienced psychologist in each follow-up session with participants..
Follow-up resource use included: general practitioner (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.

QoL: Quality of life was measured using the generic preference-based the EQ-5D-3L. This was administered at baseline, 6 and 12-months post-
randomisation. A utility profile was created for each participant assuming a straight-line relation between their utility values at each measurement
point in time. QALY for each participant from baseline to 12 months were calculated as the area under the utility profile.

Absolute Incremental ’l‘: 201d3/14 UK
Scenario Intervention * o ounds
C‘(’Sts QALYs | Costs gl; (95% | QALYs (95% CI) | ICER (£)

Enhanced standard ) i i i

B care
ase case
HELP ) i £1003 0.008 (-0.031 to £120. 630
(£837 to £1,168) 0.046) 2

Deterministic: Three additional analyses were presented — no adjustment, complete case analysis, and complete case analysis with no
adjustment The no adjustment analysis was the same as the base case analysis except the QALYs gained and incremental costs were unadjusted.
The complete case analysis was the same as the base case except there was no multiple imputation of missing values. The complete case
analysis with no adjustment was the same as the base case analysis except the QALYs gained and the incremental costs are unadjusted and
there was no multiple imputation of missing values. The mean incremental cost for HELP versus enhanced standard care was £1003 (95% ClI
£837 to £1 168) and the mean QALYs gained were 0.008 (95% CI -0.031 to 0.046) (table 4). 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. The ICER of the HELP versus enhanced standard care was £120 630 per QALY gained.

Probabilistic: Bootstrapping was conducted to generate a cost-effectiveness acceptability curve. For each of the 20 imputed datasets, 1000
bootstrap replications were run. The results were combined using published equations to calculate standard errors around the mean values —
accounting for uncertainty in imputed values, the skewed nature of the cost data and utility values and sampling variation. The cost-effectiveness
acceptability curve shows that the probability of HELP being cost-effective is 0.002 at a threshold of £20,000 per QALY and 0.046 at a threshold
of £30,000 per QALY.

Source of funding: The National Institute for Health and Care Research (NIHR) supported the research via the Programme Grants for Applied
Research programme (Grant Reference Number RP-PG-0608-10035)—the Paediatric Research in Obesity Multi-model Intervention and
Service Evaluation (PROMISE) programme).
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Limitations: A key limitation of this study is the relatively high mean cost per participant of the HELP intervention due to high staff turnover
during the study because there were 21 providers trained to deliver the HELP intervention. It is possible that this has inflated the mean cost and
a smaller number of providers would lower the average training costs. The QALYs were generated from the EQ-5D-3L which is not ideally

suited to generated utility values from children and young people.
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Table 2: Robertson at al. (2017)

Robertson et al. (2017). Randomised controlled trial and economic evaluation of the ‘Families for Health’ programme to reduce obesity in children

Study
details

Analysis: Cost-utility analysis

Approach to analysis: This is a within trial economic evaluation of the Families for Health V2 (FFH) programme which is a group-based family
intervention for overweight or obese children aged 6-11 years, that focused on parenting skills, relationship skills and emotional and social
development. Outcome measures were collected at baseline, 3 months (or the end of the FFH programme) and 12 months post randomisation.
The primary analysis was conducted on trial participants that had complete relevant data and secondary analysis was conducted where missing
valued were imputed using multiple imputation. A programme-specific estimate of cost per session per child was calculated based on their
attendance and QALY profiles were estimated for each child using health utilities generated from EQ-5D-Y responses from children and parents,
at each time point. This was calculated as the area under the baseline-adjusted utility curve, assuming linear interpolation between utility
measurements. Cost-effectiveness is reported as incremental cost-effectiveness ratios (ICERs), with outcomes as the difference in QALYs or BMI
z-scores from baseline to 12 months, between the two trial arms.. Subgroup group analysis investigated population heterogeneity and covered

gender and trial site.

Time horizon: 12-month

Discounting: No discounting was undertaken because the time horizon was only 12 months.
Setting: Three National Health Service Primary Care Trusts in West Midlands, England.

Interventi Intervention 1: Usual Care; usual support for childhood obesity at each site (60 families).

ons

Site Usual Care

Site A | ‘One Body One Life’

Site B | One-to-one support from Change4L.ife advisors

Site C 1. Atwo-step programme: MEND and Choose lt, with taster sessions for physical

activity, healthy eating.
2. Weight Watchers for young people aged 10+ years.
3. Referral to the school nurse for children aged 6-9 years

Intervention 2: Families for Health V2 (FFH), a 10-week community-based family programme addressing parenting, lifestyle change and social

and emotional development (60 families).
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Robertson et al. (2017). Randomised controlled trial and economic evaluation of the ‘Families for Health’ programme to reduce obesity in children

Populatio Overweight or obese (=91st or 298th centile body mass index (BMI)) children aged 6—11 years and their parents/carers, recruited March 2012—

n

Data
sources

February 2014. Study was conducted in three sites with Sites A and C being more deprived.

Site IMD Rank of LA | % White
district: Ethnicity
(1 is most
deprived)
Site A | IMD rank 55 73.8%
Site B | IMD rank 249 92.6%
Site C | IMD rank 14 67.9%

Baseline characteristics: Baseline characteristics such as age, sex, ethnicity and BMI z-score and socioeconomic status of the parents were
collected as part of the study.

Effectiveness: Incremental cost effectiveness ratios (ICERs) were calculated as the difference in mean costs divided by the differences in mean
outcomes: QALYs or change in BMI z-score at baseline and 12 months between the trial comparators. The EQ-5D-Y, which was administered at
each time point to parents and children, was used to generate health utilities and estimate quality-adjusted life year (QALY) profiles for each child,
assuming linear interpolation between utility measurements.

Resource use & costs: Parents completed resource use questions at each time-point which provided a profile of hospital and community health
and social services received by each child and broader service utilisation such as educational support, family expenditures and lost productivity of
parents attributable to the child’s health status. Unit costs were collected in 2013-2014 prices from national sources in accordance with guidelines
and attached to resource use.

QoL: The children’s health-related quality of life was recorded using the Paediatric Quality-of-Life Inventory (PedsQL) V.4.0 (UK) for ages 8-12
years. The self-reported version was completed by children and parents completed the proxy version. Others survey instruments that were
completed include the 14-item Warwick-Edinburgh Mental Well-Being Scale which measured Parental mental well-being. The quality of parent-
child relationships was measured using the parent-completed 15-item version of the Child-Parent Relationship Scale (CPRS).
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Robertson et al. (2017). Randomised controlled trial and economic evaluation of the ‘Families for Health’ programme to reduce obesity in children

Base- FFH was neither effective nor cost-effective for the management of obesity compared with UC. However, there was some evidence on the
case improvement in QALYSs, indicating that the benefits of interventions might be related to other health and wellbeing outcomes except for weight.
results Mean Difference Probability of
(Al_l M cost-
children) ) ean effectiveness at
Outcomes | Intervention £20,000
Costs (£) Health Costs (£) Health ICER
per child Gains per child Gains | (£)
Complete Usual Care £548 -
Costs and
114
Health £450 (c)jif'f in
Outcomes (bootstrap BMI 2-
IS FFH £998 - 95% ClI S Dominated Less than 1%
Longitudinal £249, £650;
change in p<0.001) (FFH-
BMI z score uc)
Complete Usual Care £507 -
Costs and 0.0009
Health QALYs | £552,175
Outcomes FFH £1,019 - £512 (FFH- per QALY 28%
are QALYs ucC)
Sensitivit Subgroup analyses: The subgroup analysis focused on heterogeneity in the population:
y Probability of
analyses cost-
ELUSIREES effectiveness
at £20,000
Girls 67%
Boys 15%
Site A 61%
Site B 11%
Site C 36%
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Robertson et al. (2017). Randomised controlled trial and economic evaluation of the ‘Families for Health’ programme to reduce obesity in children

Comment

Deterministic: Deterministic sensitivity analyses were undertaken where the following modifications were made to the approach to the analysis.

e Scenario 1: conducting a per protocol analysis where families having participated in 5 or more sessions of the ‘Families for Health’
programme are regarded as ‘programme completers’, i.e. as having complied with the protocol sufficiently.

e Scenario 2: multiple imputation of all missing cost and outcomes data.

e Scenario 3: parent-reported EQ-5D-Y values for the study child(ren) substituted for child self-reported values in the formulation for
QALYs.

e Scenario 4: incorporation of EQ-5D values reflecting the main parent’s self-reported health within calculations of overall QALYs gained.

S e ST Egt?,t(;oo
Completers £27,790 43%
Scenario 1 corr';l:I:;ers Dominated 17%
Scenario 2 £9,119 67%
Scenario 3 Not reported 23%
Scenario 4 Not reported 2%

Probabilistic: The uncertainty around the ICER was determined using the nonparametric bootstrapping approach by generating 10,000 estimates
of incremental costs and benefits which are illustrated on a cost-effectiveness plane. The cost-effectiveness plane shows all estimates are in the
north-west (greater costs and fewer health benefits) or north-east quadrant (greater costs and more health benefits). The cost-effectiveness
acceptability curve showed the probability of FFH being cost effective at £20,000 is 28% and regardless of the threshold value, the probability of
cost-effectiveness does not exceed 40%.

Source of funding: This study was funded by the National Institute for Health Research (NIHR) Health Technology Assessment (HTA)
programme (project number 09/127/41) and will be published in full by the HTA. No conflict of interest was reported.

Limitations: This study is directly applicable because it was conducted in the UK and analysed from an NHS perspective with appropriate
interventions. However, the time horizon of 12 months does not show the long-term effects of the intervention. The estimates of baseline
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outcomes and intervention effects are taken directly from the study and resources used are provided by surveys completed by parents with unit
costs provided by national sources. When missing data was addressed as part of a scenario analysis, the ICER changed from £552,175 to
£9,119 per QALY therefore further details on the percentage of missing data and whether missingness was random or systematic and how this

was addressed are needed to explain such a large change in the ICER.

Table 3: Applicability checklist

Pancaet Yes Yes (UK NHS
al. 2018 perspective)
Robertson Yes Yes Yes (UK based study Yes
etal. 2017 with an NHS and
PSS perspective)

Table 4: Limitations checklist

Overweight and obesity management: preventing, assessing and managing overweight and
obesity: evidence reviews for effectiveness and acceptability of weight management

Yes (No Yes (EQ-5D-3L scores Directly
discounting have been used) applicable
applied as it’s a

12-month

study)

Yes (No Yes (EQ-5D-Y scores  Directly
discounting have been used) applicable
applied as it's a

12-month

study)
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Pancaet Yes Partly Partly Partly(sourced Yes Minor
al. 2018 (results are (sourced from one trial) limitations
presented from the
over a 12- trial)
month time
horizon, no
long-term
follow-up)
Robertson Yes Partly Yes Yes Yes (sourced Yes Yes Yes Yes Yes Yes Minor
et al. (results are (sourced from the trial) limitations
2017 presented from the
over a 12- trial)
month time
horizon, no
long-term
follow-up)
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Appendix J — Health economic model

No economic modelling was conducted for this topic.
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Appendix K- Excluded studies

Effectiveness evidence from Cochrane reviews

Study

Alberga, AS, Goldfield, GS, Kenny, GP et al. (2012)
Healthy Eating, Aerobic and Resistance Training in
Youth (HEARTY): study rationale, design and

methods. Contemporary clinical trials 33(4): 839-47

Alves, J.G.B., Gale, C.R., Souza, E. et al. (2008) Effect
of physical exercise on bodyweight in overweight
children: A randomized controlled trial in a Brazilian
slum. Cadernos de Saude Publica 24(suppl2): 353-
s359

Anonymous. (2015) Erratum: Effects of aerobic
training, resistance training, or both on percentage
body fat and cardiometabolic risk markers in obese
adolescents: The Healthy Eating Aerobic and
Resistance Training in Youth randomized clinical trial
(JAMA Pediatrics (2014) (1010)). JAMA Pediatrics
169(8): 791

Aragona, J.; Cassady, J.; Drabman, R.S. (1975)
Treating overweight children through parental training
and contingency contracting. Journal of applied
behavior analysis 8(3): 269-278

Ball, GD, Mushquash, AR, Keaschuk, RA et al. (2017)
Using Intervention Mapping to develop the Parents as
Agents of Change (PAC(A®)) intervention for
managing pediatric obesity. BMC research notes
10(1): 43

Bathrellou, E., Yannakoulia, M., Papanikolaou, K. et al.
(2010) Parental involvement does not augment the
effectiveness of an intense behavioral program for the
treatment of childhood obesity. Hormones 9(2): 171-
175

Bean, M.K., Powell, P., Quinoy, A. et al. (2015)
Motivational interviewing targeting diet and physical
activity improves adherence to paediatric obesity
treatment: Results from the Ml Values randomized
controlled trial. Pediatric Obesity 10(2): 118-125

Bean, MK, Mazzeo, SE, Stern, M et al. (2011) A
values-based Motivational Interviewing (MI)
intervention for pediatric obesity: study design and
methods for MI Values. Contemporary clinical trials
32(5): 667-74

Code [Reason]

- Exclude
Methods only, no data

- Full text paper not available

- Secondary publication of an
included study that does not
provide any additional relevant
information

- Follow up less than 6 months
after intervention was completed

- Not a relevant study design

- Data not reported in an
extractable format

BMI was reported as percent
overweight

- Follow up less than 6 months
after intervention was completed
Follow up too short. At end of 6
month program.

- Secondary publication of an
included study that does not
provide any additional relevant
information
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Dietary intake in a randomized-controlled pilot of
NOURISH: a parent intervention for overweight
children. Preventive medicine 55(3): 224-7

Berry, D., Savoye, M., Melkus, G. et al. (2007) An
intervention for multiethnic obese parents and
overweight children. Applied Nursing Research 20(2):
63-71

Berry, D.C., Schwartz, T.A., McMurray, R.G. et al.
(2014) The family partners for health study: A cluster
randomized controlled trial for child and parent weight
management. Nutrition and Diabetes 4(january): e101

Berry, DC, McMurray, R, Schwartz, TA et al. (2012)
Rationale, design, methodology and sample
characteristics for the family partners for health study:
a cluster randomized controlled study. BMC public
health 12: 250

Bocca, G., Kuitert, M.W.B., Sauer, P.J.J. et al. (2014)
A multidisciplinary intervention programme has
positive effects on quality of life in overweight and
obese preschool children. Acta Paediatrica,
International Journal of Paediatrics 103(9): 962-967
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intervention program to treat obesity in preschool
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Code [Reason]

Linked to Bean 2014. Only
reports study design and
methods

- Secondary publication of an
included study that does not
provide any additional relevant
information

Linked to Mazzeo 2014, only
included data on nutrient intake

- Follow up less than 6 months
after intervention was completed

- Data not reported in an
extractable format

Number of children included in
follow-up analysis was not
reported

- Secondary publication of an
included study that does not
provide any additional relevant
information

Linked to Berry 2014

- Secondary publication of an
included study that does not
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information

- Conference abstract
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Appendix L — Research recommendations — full
details

Research recommendation

What is the effectiveness and cost effectiveness of behavioural overweight and
obesity management interventions that include long term support in achieving and
maintaining weight loss in children and young people?

Why this is important

Obesity is a chronic condition so there is an expectation that people will need
ongoing support over the long term, however the majority of RCTs used fixed term
interventions with very little support in the post intervention period. It is important to
measure the effect of adding longer term support to weight management
interventions to investigate whether health improvements can be maintained and
changes to BMI sustained over a longer period.

Rationale for research recommendation

Importance to ‘patients’ or the population Overweight and obesity is a chronic relapsing
condition, so interventions that offer longer term
support are important for children and young
people to minimise health risks. Longer term
support can include support from a registered
dietitian or registered nutritionist, youth worker,
school nurse, family support worker, local
support group, online groups or networks,
friends and family, free healthcare-endorsed
apps, national programmes, charities, helplines,
and community groups (such as local leisure
services or sports clubs),

Relevance to NICE guidance This guideline recommends weight management
interventions with longer term support from a
range of sources. Direct evidence is needed on
whether this support can come from the
interventions themselves.

Relevance to the NHS Lifelong health outcomes from weight related
comorbidities are a concern for the NHS, so
interventions which can help to maintain health
improvements and reduce these risks is

valuable.
National priorities High
Current evidence base Minimal long-term data
Equality considerations Children in the most deprived areas of England

are more than twice as likely to be obese. By the
time children in the most deprived areas reach
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Modified PICO table

Population
Intervention

Comparator
Outcome

Study design
Timeframe

Additional information

year 6 (age 10-11) a quarter of them are obese,
compared to 11.5% of children in the least
deprived areas. Disparities in obesity in
childhood is likely to worsen health outcomes
and health inequalities in children from more
deprived areas.

Children living with obesity are more likely to
become adults living with obesity and thus
increase the risk of obesity for their own children
later in life. Poor diet and low levels of physical
activity are the primary causal factors of excess
weight. Childhood obesity is also associated
with psychological problems such as anxiety and
depression, low self-esteem and lower self-
reported quality of life and social problems such
as bullying and stigma.

Children and young people living with
overweight or obesity

Weight management interventions with long
term support (greater than six months follow up)

Usual care

Change in BMI z-score, quality of life, changes
in central adiposity

RCT

Long term interventions, greater than six months
intervention duration with a greater than 6
months follow up

None
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Appendix M- Network meta-analysis and meta-
regression

General methods

For details of the generic methods adopted for these analyses, please see Methods
chapter.

Analyses undertaken

Outcome of interest

During protocol development, the committee identified changes in measured body
mass index (BMI), BMI z-score and weight as critical outcomes. Amongst these
measures of change, the committee highlighted that BMI z-score is the main
measure used in children and young people. This is because BMI z-score is a
measure of how any standard deviations a child or young person’s BMI is above or
below the average BMI for their age and gender. They also highlighted that using
BMI z-scores, instead of BMI, allows direct comparison of BMI (and any changes in
BMI) across different ages and by gender. This term is sometimes used
interchangeably with ‘BMI standard deviation score’ (BMI SDS).

Based on this discussion, the decision was made to conduct meta-analyses and
meta-regression for change in BMI z-score.

Population

During protocol development, it was identified that children and young people aged 2
to up to 18 years who are living with overweight, or obesity can be stratified by weight
according to the following age categories:

e 2 up to 5 years old (pre-school age, considered as up to 6 years in the
analysis)

e 6 upto 11 years old (primary school age)

e 12 up to 18 years old (secondary school age)

Based on this discussion, it was agreed with the guideline committee that separate
analyses would be conducted based on the different age stratifications.

Comparators

During protocol development, the committee identified no intervention, usual care
and concomitant interventions as the main comparators. Further discussions were
held with the committee about what would constitute usual care or standard care in
weight management and what would constitute an additional intervention beyond
standard care. In their view, there was rarely if ever a situation where a basic level of
advice on diet and exercise would not be given, but often there would not be any
further treatment given in most cases.

Weight management: preventing, assessing and managing overweight and obesity:
evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL
(January 2025)

304 of 391



FINAL

They further highlighted that no intervention would not, in practice, be different from
usual care as the basic level of diet and exercise advice would be given in both
situations. This is consistent with the descriptions of comparators found in the
primary studies. There was no clear distinction between comparators described as
usual care and no intervention; most contained elements of diet and exercise advice
similar to that described by the committee. Therefore, these comparators were
combined into a single standard care comparator termed ‘basic support’.
Concomitant intervention comparators were treated as another intervention rather
than a true comparator condition, so that their components could be accounted for in
the network diagram.

Intervention

During protocol development, it was highlighted that the key components of
behavioural overweight and obesity management interventions include diet, physical
activity or exercise and behaviour change techniques. These components were
further explored with the committee who identified further sub-components:

Diet components

The committee noted that in practice, diet components often comprise of diet advice,
for example the eat well plate or the diet may be tailored to individual needs. As diet
advice is part of standard care, the criterion for considering diet to be part of the
intervention was discussed with the committee. The committee decided that if a diet
was provided or prescribed by the weight management program or if advice was
tailored to the individual then it would constitute a diet modification intervention. If
there was only general advice given, which participants could choose how to use,
then it would be considered part of standard care.

Exercise components

As exercise advice is part of standard care, the criterion for considering exercise to
be part of the intervention was discussed with the committee. They decided that if
exercise was done in person, as part of the weight management sessions, this would
constitute an exercise intervention. If there was only general advice or
encouragement to increase exercise, which participants could choose how to do so,
then it would be considered part of standard care.

Behaviour change techniques components

The committee confirmed that behaviour change techniques were not used in
standard care for weight management, so any use of behaviour change would
constitute an intervention. For the purposes of the standard network meta-analysis,
behaviour change techniques were considered a single component, to enable a
connected network to be formed (see section on model selection for further
information on the standard NMA approach).
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The committee were also interested in the types of behaviour change techniques
used in weight management, so the behaviour change technique component was
also divided into sub-components, and these were explored further through the
component NMAs (see section on model selection for further information on the
component NMA approach).

The sub-components were determined using general behaviour change taxonomies
to establish the range of behaviour change techniques possible and specifically using
the CALO-RE taxonomy (Michie 2011) to narrow this down to techniques applicable
to weight management.

The CALO-RE taxonomy aimed extend the scope and improve the reliability of
existing taxonomies of behaviour change in order to optimize the reporting and
scientific study of behaviour change interventions, specifically with regard to
interventions to increase physical activity and healthy eating. Three UK study centres
collaborated in applying this existing taxonomy to two systematic reviews. The
taxonomy was refined in iterative steps of (1) coding intervention descriptions, and
assessing inter-rater reliability, (2) identifying gaps and problems across study
centres and (3) refining the labels and definitions based on consensus discussions.
They produced a 40-item taxonomy, with high inter-rater reliability.

As 40 categories would be an inappropriate level of detail for this review, we modified
the taxonomy by grouping similar techniques together to form more general
categories. This was done using an iterative process to ensure that no details or
distinctions were lost. Figure 1 shows the process of combining and grouping
techniques, leading to the final set of 6 subcomponents. These 6 subcomponents
could not be meaningfully combined further so were considered the minimum needed
to capture the differences between behaviour change approaches to weight
management.

1. Motivation: Interventions that attempted to increase the family’s motivation to
engage with weight management behaviours. This included motivational
interviewing, as specified in the protocol.

2. Goals and planning: Interventions that involved setting behavioural or
outcome goals for families to work towards and/or making a plan for how to
achieve their goals. This can include problem solving.

3. Review and rewards: Interventions where feedback and/or rewards were
given for progress or achievement towards weight management goals. These
did not have to be goals set in the subcomponent, but often were.

4. Improving and monitoring: Interventions where families are encouraged to
monitor and reflect on their own progress and the build upon it.

5. Teach strategies: Interventions that involve teaching the family how to
manage weight, by developing skills or using prompts

6. Facilitating change: Interventions that involve making changes that indirectly
improve weight management, by making it easier to adhere to diet and
exercise changes. This encompasses both general coping skills, support, and
relapse prevention.
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Figure 1: The stages of combining and grouping behaviour change techniques. Starting with the 40 items
provided by the CALO-RE taxonomy on the right, an intermediate set of 14 combined items from the taxonomy in
the centre, and the final grouped set of 6 subcomponents on the left.

Behaviour change techniques were then coded according to which subcomponents
they featured. This could be any combination of the six subcomponents, interpreted
by matching the descriptions of interventions in the studies to the wider set of CALO-
RE items within each subcomponent group.

Intervention covariates

During the protocol development, aspects of the intervention that may moderate
effectiveness were also discussed and planned to be explored through the analyses.
Information on the following covariates were collected from individual studies:
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e Target — The covariate explored if the intervention was targeted at the child
or young person only, parent only, or targeted towards children, young people
and their parents.

o Delivery — This covariate explored if the intervention was face-to face only,
only delivered remotely, or included a combination of face-to-face and remote
delivery.

e Setting — This covariate explored if the intervention was delivered only in a
group setting, or only in an individual setting or included a combination of
groups and individual settings.

o Contact — This covariate explored if participants were contacted less the
weekly during the intervention, weekly or included more intensive follow up
(e.g., daily contact, or contact more than once a week).

Timepoints

The protocol specified that outcome data should be at least 6 months post
intervention. Most studies collected data at regular intervals counted from baseline
rather than post intervention, with interventions that varied in duration. Therefore, it
was not possible to select a consistent post-intervention timepoint to compare data.
Instead, data was categorised into ranges of timepoints for shorter and longer follow
up. Shorter follow up was between 6 months and 12 months post intervention.
Longer follow up was =212 months post intervention. If there was more than one
longer follow up, the longest was used provided there was sufficient data. The
committee were satisfied that this would be the most consistent way to compare
short and long term outcomes across interventions with different timelines.

Table 28: Post intervention follow up timepoints calculated from the reported
follow up from baseline minus the length of the intervention.

Reported Between 6 and Longest follow
follow up 12 month post up >=12
points from Intervention intervention months post

Study baseline length follow up intervention

2-5 years

Quattrin 2012; 2014 18 months and 12 months 6 months 12 months
24 months

Bocca 2012; 2014 12 months and 16 weeks ~8 months ~32 months
36 months

Stark 2011 12 months 6 months 6 months -

Stark 2014 12 months 6 months 6 months -

Kelishadi 2009 12 months and 6 months 6 months 30 months
36 months

Small 2014 n/a: post n/a 6 months -
intervention

Stark 2019 18 months and 6 months 6 months 12 months
12 months

6-11 years
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Reported Between 6 and Longest follow
follow up 12 month post  up >=12
points from Intervention intervention months post

Study baseline length follow up intervention

Bryant 2011 12 months 4 months 8 months -

Davoli 2013 24 months 12 months - 12 months

Epstein 2000 12 months and 6 months 6 months 18 months
24 months

Epstein 2005 24 months 6 months - 18 months

Gunnarsdottir 2011 12 months 4 months 8 months -

Kalavainen 2007 36 months 6 months - 30 months

Kirk 2012 12 months 3 months 9 months -

Lochrie 2013 12 months 6 months 6 months -

McCallum 2007 9 months and 3 months 6 months 12 months
15 months

Mirza 2013 12 months and 3 months 9 months 21 months
24 months

Nowicka 2009 12 months 6 months 6 months -

Saelens 2013 n/a: post n/a - 24 months
intervention

Wake 2009 12 months 12 weeks 9 months -

Warschburger 2016  n/a: post n/a - 12 months
intervention

Boutelle 2011 n/a: post n/a 6 months -
intervention

Collins 2021 and 12 months and 6 months 6 months 18 months

Okely 2010 24 months

Estabrooks 2009 12 months Unclear ~6-12 months -

(unclear)

Golley 2007 12 months 6 months 6 months -

Magarey 2012 12 months and 6 months 6 months 18 months
24 months

Gerards 2015 12 months 4 months 8 months -

Robertson 2016 12 months 10 weeks ~9.5 months -

Janicke 2019 10 months 4 months 6 months -

Anderson 2021 and 24 months 12 months - 12 months

Wild 2020

Bohlin 2017 n/a: post n/a 10 months -
intervention

Fedele 2018 n/a: post n/a 6 months -
intervention

Njardvik 2018 n/a: post n/a - 24 months
intervention

Spence 2022 10 months 16 weeks 6 months -
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Reported Between 6 and Longest follow
follow up 12 month post up >=12
points from Intervention intervention months post

Study baseline length follow up intervention

Yackobovitch- 24 months 3 months - 21 months

Gavan 2017

12-18 years

DeBar 2012 12 months 5 months 7 months -

Ebbeling 2003 12 months 6 months 6 months -

Ebbeling 2012 24 months 12 months - 12 months

Grey 2004 12 months 16 weeks ~8 months -

Resnicow 2005 12 months 6 months 6 months

Toulabi 2012 n/a: post n/a 6 months -
intervention

Savoye 2011 24 months 12 months - 12 months

Vos 2011; 2012 12 months 6 months 6 months -

Hofsteenge 2014; 18 months 3 months + 6 months -

2013 36 weeks

Ford 2010 18 months 12 months 6 months -

Arlinghaus 2019 12 months 24 weeks ~7 months -

Soltero 2017 12 months 3 months 9 months -

Model selection

Based on the discussions on intervention components, covariates, and comparators
the following analysis plan was discussed:

1. Standard NMA Model

This was considered the first stage of the analysis, where the primary focus was to
compare the key aspects of the components (diet modification, exercise programme
and behaviour change technique) to basic support. It should be noted that a ‘lumped’
approach was utilised for the behaviour change component where all sub-
components (see Figure 1) where grouped into a single behaviour change node. This
model was run on datasets stratified by follow-up time (6- 12 months and 212 months
post-intervention), for under 6 years and 6-11 years. The model was run on the 6-12
months data set for 12-18 years.

2. Component NMA: Additive sub-component effect

The additive component NMA uses network meta-regression to estimate effects of
intervention sub-components. The intervention sub-components explored in this
analysis were diet modification, exercise programme, and the six behaviour change
technique sub-components (motivation, goals and planning, review and reward,
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improving and monitoring, teach strategies, and facilitating change). This model
allows separate sub-component specific effects to be estimated, assuming that the
effect of each component is additive. For example, the effect of an intervention with
sub-components goals, teach and exercise is assumed to be equivalent to the sum of
the separate effects of each sub-component. An additive component model

assumes there is no interaction between the components (either synergistic or
antagonistic). This model was run on datasets stratified by follow-up time (6- 12
months and =212 months post-intervention), for 6-11 year olds.

3. Component NMA Model: main effect, with additive sub-component
effects

The main effect, additive sub-component NMA uses network meta-regression to
estimate effects of intervention sub-components, in which a main effect for the
behavioural change intervention component is estimated, plus the addition of the
behaviour change techniques, diet, and exercise sub-component specific effects. The
model again assumes that subcomponents are additive and that there is no
interaction between subcomponents. This model was run on datasets stratified by
follow-up time (6- 12 months and =12 months post-intervention), for 6-11 year olds.

4. Meta-regression: Covariate analysis

Informed by the available data and network structure, the final analysis plan was to
explore effect of the covariates (target, delivery, setting and contact) where the
covariate might modify the treatment effect, explaining heterogeneity within the
standard NMA analysis. Covariates were not added to the component NMA.

As detailed in the ‘analyses undertaken’ section, separate analyses were planned for
the different age groups: up to 6 years, 6 up to 11 years old and 12 up to 18 years
old. The data was also stratified by post intervention follow up: 6- 12 months and 212
months. This model was run on datasets stratified by follow-up time (6- 12 months
and 212 months post-intervention), for 6-11 year olds.

Results

Under 6 years

Overall, 5 trials were identified which reported change in BMI z-score or provided
information for change in BMI z-score to be calculated. Trials were identified which
reported data at multiple timepoints which were grouped into 6-12 months and 212
months follow up (post intervention). Studies included in the analyses are highlighted
in Table 29 and 30.

These trials also utilised a number of different behaviour change techniques which
are highlighted in Table 31. It should be noted that Kelishadi 2009 is a three arm trial
which compared basic support to a dairy-rich diet and energy restricted diet. During
committee discussions, it was highlighted that a dairy-rich diet would not be a
treatment option used in a UK setting as this paper specifically tested this type of diet
because the intake of calcium was seen to be low in the Iranian population.
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Therefore, only data from the energy restricted diet and basic support arm were used
in this analysis.

Further information on the covariates is also presented in Table 32.

Table 29: Studies included in up to 6 years, 6—12 months post intervention
follow-up analysis.

Study Arm 1 Arm 2 Arm 3

Quattrin 2014 BCT + Diet + Exercise Diet + Exercise NA

Bocca 2014 Basic support BCT + Exercise NA

Stark 2011 Basic support BCT + Diet + NA
Exercise

Stark 2014 Basic support BCT + Diet + BCT + Diet+ Exercise
Exercise

Stark 2019 Basic support BCT + Diet + BCT + Diet
Exercise

See Appendix E for pairwise meta-analysis.

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme;
BCT = behaviour change techniques

Table 30: Studies included in up to 6 years, 212 months follow-up analysis

Study Arm 1 Arm 2 Arm 3

Quattrin 2014 BCT + Diet + Exercise Diet + Exercise NA

Kelishadi 2009 Basic support Diet NA

Stark 2019 Basic support BCT + Diet + BCT + Diet
Exercise

See Appendix E for pairwise meta-analysis.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT
= behaviour change techniques
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Table 31: Behavioural components of included studies for up to 6 years

Study
Quattrin 2014
Bocca 2014
Stark 2011
Stark 2014

Stark 2019

Intervention®

BCT + Diet + Exercise
BCT + Exercise

BCT + Diet + Exercise
BCT + Diet + Exercise
BCT + Diet + Exercise
BCT + Diet + Exercise
BCT + Diet

Motivation?

v

v

GOALS and planning?

DN N N N RN

v

Review Improving
and and
rewards?  monitoring?
v v

v v

v v

v v

v v

v

Teach
strategies?

DN N N N RN

1 Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques

2 Further descriptions of the behaviour change techniques are provided in section: Interventions.

Table 32: Other variables of included studies for up to 6 years

Study
Quattrin 2014

Bocca 2014
Stark 2011
Stark 2014

Intervention'

BCT + Diet + Exercise
Diet + Exercise

BCT + Exercise

BCT + Diet + Exercise
BCT + Diet + Exercise

Target
Parent
is
target
v

AN N NN

Child is target

v

AN N NN

Delivery

Group Individual
v

v

v v

v v

v v

Setting

Face-
to-face Remote

v v
v

SN X X

Contact

Less
than
weekly

v
v

Weekly

v
v

Facilitating
change?

DN N N N RN

Intensive
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BCT + Diet + Exercise v v
Kelishadi 2009 Diet v v v v
Stark 2019 BCT + Diet + Exercise v 4 v v v v
BCT + Diet v v v v v

1 Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Model selection
6- 12 months follow up (post intervention)
Standard NMA model

Table 33: Model fit statistics for under 6 years old (6-12 months follow up (post
intervention))

Posterior
median of
between-
study
Residual standard
Deviance? DIC®  deviation LCri¢ UCrl¢ Convergence Chains
Fixed 17.13 -15.77 - - - 10000 2
NMA
Random 12.19 -18.03 0.37 0.05 2.06 10000 2
NMA
Unrelated 12.39 -17.78 0.35 0.034 1.92 10000 2
mean
effects
(UME)
(Random)

2 Residual deviance - Total residual deviance compared to 12 data points.
b Deviance information criteria (DIC) — lower values preferred

¢ LCrl- Lower credible interval

d UCrl- Upper credible interval

Both fixed effects and random effects models were explored, with final model
selection for each network based on the methods described in the Methods Chapter.

Goodness-of-fit measures for the candidate models are presented in Table 33. The
following observations can be made:

e For 6-12 months follow-up (post-intervention), the DIC in the random effects
model was lower than the fixed effects model, however this was not 3 points
lower as highlighted in the Methods Chapter. However, the random effects
model showed a closer fit to the data (with total residual deviance closer to
the number of data points) than the fixed effects model and the between-
study SD was estimated to be moderately high, suggesting that the random
effects models would be the more appropriate model.

Inconsistency checks were performed using the random effects model fit statistics of
both the NMA and UME models are presented in Table 33. Deviance contributions
for the random effect NMA and UME models were plotted to identify studies
contributing to inconsistency (See Figure 2). The were no meaningful differences of
at least 3 or 5 points between the DIC and total residual deviance in the NMA and
UME models. Additionally, there was no meaningful difference in the between- study
SDs in the NMA and UME models.
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Furthermore, points where the deviance was greater than 2 in the NMA and reduced
in the UME model were investigated for their contribution to inconsistency. There
were no points notably below the line of equality in the deviance contribution plot 6—
12 months follow up (post intervention).

Component NMA: Additive sub-component effect and main effect, with additive
sub-component effects

Due to the limited number of studies in this population, component NMA models for
additive sub-component effect and main effect with additive sub-component effects
were not conducted, and results were limited to the standard NMA model.

Meta-regression: Covariate analysis

Due to the limited number of studies in this population, covariate analysis not
conducted, and results were limited to the standard NMA model.

1.80

1.60

1.40

1.20

1.00

UME

0.80

0.60

0.40

0.20

0.00
0.00 0.60 1.20 1.80

NMA

Figure 2: Deviance contributions for the random effect NMA and UME model for up to 6 years, 6—12
months follow-up (post intervention).
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Results

Diet + Exercise BCT + Exercise

BCT + Diet +
Exercise

Basic
support

BCT + Diet

Figure 3: Network diagram of studies underlying NMA for up to 6 years, 6—12 months follow-up. Thickness of line indicates number of studies included.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Table 34: Relative effectiveness of pairwise comparisons for up to 6 years, 6—12 months follow-up

Basic Support

BCT+ Diet

BCT + Diet + Exercise
BCT + Exercise

Diet + Exercise

-0.11 (-1.44, 1.18)
-0.31(-1.15, 0.47)
0.30 (-1.77, 1.17)
0.11 (-1.77, 1.51)

NMA

I -0.01(-0.16, 0.14)

Pairwise analysis

BCT+ Diet BCT + Diet + Exercise BCT + Exercise Diet + Exercise

0.30 (-0.01, 0.60)

0.01 (-1.63, 1.73)
0210 (-1.24, 1.64)

0.30 (0.04, 0.58)
0.08 (-0.11, 0.27)
-0.20 (-0.23, -0.17)

0.19 (-2.05, 2.37)

-0.21 (-1.51, 1.11)
-0.20 (2.15, 1.79)
-0.01 (-1.96, 1.90)

The lower diagonal segment of the chart is derived from the network meta-analysis (NMA), reflecting direct and indirect evidence of treatment effects. The point
estimate reflects the median of the posterior distribution, and numbers in parentheses are 95% credible intervals. Mean difference (MD) of less than 0 favours
row defining treatment and indicates a beneficial effect of the intervention.

The upper diagonal segment of the chart gives pooled direct evidence (fixed-effect and randoms pairwise meta-analysis), where available. Numbers in
parentheses are 95% confidence intervals. Mean difference (MD) of less than 0 favours row defining treatment. See Appendix E for the pair-wise meta-analysis

forest plots.

Statistically significant results are in bold.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Figure 4: Caterpillar plot of relative effectiveness of all treatment options versus basic
support for up to 6 years, 6—12 months follow-up (post-intervention). Values less than 0
indicate a beneficial effect of the intervention compared to basic support.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program;
BCT = behaviour change techniques

Weight management: preventing, assessing and managing overweight and obesity:
evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL

(January 2025)

Page 319 of 391




FINAL

2 12 months follow up (post intervention)

Standard NMA model

Table 35: Model fit statistics for under 6 years old (212 months follow up (post
intervention))

Posterior
median of
between-
study
Residual standard
Deviance 2 DIC ® deviation LCri¢ UCrl¢ Convergence
Fixed NMA 7.03 -32.00 - - - 10000
Random 6.97 -32.12 2.48 0.12 4.87 10000
NMA
Unrelated 7.01 -32.04 - - - 10000
mean
effects
(UME)
(Fixed)

a Residual deviance - Total residual deviance compared to 7 data points.
b Deviance information criteria (DIC) — lower values preferred

¢LCrl- Lower credible interval

d UCrl- Upper credible interval

Both fixed effects and random effects models were explored, with final model
selection for each network based on the methods described in the Methods Chapter.

Goodness-of-fit measures for the candidate models are presented in Table 35. The
following observations can be made:

o For =12 months follow up (post intervention), the DIC in the random effects
model was lower than the fixed effects model, however this was not 3 points
lower as highlighted in the Methods Chapter. However, the fixed effects
model showed a closer fit to the data (with the total residual deviance closer

to the number of data points) than the random effects model. However, as the

model statistics between the fixed and random effects demonstrate slight
differences and because the edges of the network were not informed by
multiple studies (See figure 6), the simple fixed effects model was selected.

Inconsistency checks performed using the fixed effects model and the model fit
statistics for both NMA and UME models are presented in table 25. Deviance
contributions for the fixed effect NMA and UME models were plotted to identify
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studies contributing to inconsistency (See Figure 5). The were no meaningful
differences of at least 3 or 5 points between the DIC and total residual deviance in
the NMA and UME models.

Component NMA: Additive sub-component effect and main effect, with additive
sub-component effects

Due to the limited number of studies in this population, component NMA models for

additive sub-component effect and main effect with additive sub-component effects
were not conducted, and results were limited to the standard NMA model.

Meta-regression: Covariate analysis

Due to the limited number of studies in this population, covariate analysis not
conducted, and results were limited to the standard NMA model.

0 0.2 0.4 0.6 0.8 1 1.2
NMA

Figure 5: Deviance contributions for the fixed effect NMA and UME model for up to 6 years, 212
months follow-up (post intervention).
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Results

Diet + Exercise Diet

BCT + Diet +
Exercise

Basic
support

BCT + Diet

Figure 6: Network diagram of studies underlying NMA for up to 6 years, 212 months follow-up. Thickness of line indicates number
of studies included.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Table 36: Relative effectiveness of pairwise comparisons for up to 6 years, 2 12 months follow-up

Pairwise analysis

_ Basic Support BCT+ Diet BCT + Diet + Exercise Diet Diet + Exercise

Basic Support B 001(-0.17,0.15)  0.03(-0.19, 0.25) -0.10 (-0.11, -0.09)

BCT+ Diet 0.01(-0.15,0.18) NN o.04 (-0.17, 0.25)
BCT + Diet + Exercise  -0.03(-0.25,0.20)  -0.04 (-0.25,0.17) [ NGNS -0.25 (-0.28, -0.22)

Diet 0.10 (0.09,0.11)  0.09(-0.08,0.25)  0.13 (-0.10, 0.35) I
Diet + Exercise 0.22(0.00,0.45)  0.21(0.00,0.42)  0.25(0.22, 0.28) 0.12¢0.10,035 |GG

The lower diagonal segment of the chart is derived from the network meta-analysis (NMA), reflecting direct and indirect evidence of treatment effects. The point estimate reflects the median of
the posterior distribution, and numbers in parentheses are 95% credible intervals. Mean difference (MD) of less than 0 favours row defining treatment and indicates a beneficial effect of the
intervention.

NMA

The upper diagonal segment of the chart gives pooled direct evidence (fixed-effect and randoms pairwise meta-analysis), where available. Numbers in parentheses are 95% confidence intervals.
Mean difference (MD) of less than 0 favours row defining treatment. See appendix E for the pair-wise meta-analysis forest plots.

Significant results are in bold.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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- Ucrl 0.18 0.20 0.11 0.45

Figure 7: Caterpillar plot of relative effectiveness of all treatment options versus basic
support for up to 6 years, =212 months follow-up (post-intervention). Values less than 0
indicate a beneficial effect of the intervention compared to basic support.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program;
BCT = behaviour change techniques
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6-11 year olds

Overall, 27 trials were identified which reported change in BMI z-score or provided
information for change in BMI z-score to be calculated. Trials were identified which
reported data at multiple timepoints which were grouped into 6-12 months and 212
months follow up (post intervention). Studies included in the analyses are highlighted
in Table 37 and 38.

These trials also utilised a number of different behaviour change techniques which
are highlighted in Table 39. Further information on the covariates is also presented in
Table 40.

Table 37: Studies included in up to 6-11 years, 6-12 months post intervention
follow-up analysis.

Study Arm 1 Arm 2 Arm 3
Bryant 2011 Basic support BCT + Exercise NA
McCallum 2007 Basic support BCT NA
Epstein 2000 Basic support BCT + Diet BCT + Diet
Kirk 2012 Basic support BCT + Diet + NA
Exercise
Mirza 2013 Basic support BCT + Diet + NA
Exercise
Lochrie 2013 Basic support BCT NA
Nowicka 2009 Basic support Diet + Exercise NA
Gunnarsdottir 2011 Basic support BCT + Diet NA
Boutelle 2011 BCT + Diet BCT + Diet NA
Golley 2007 Basic support BCT BCT + Exercise
Estabrooks 2009 Basic support BCT BCT
Okely/Collins 2011 BCT + Diet BCT + Exercise BCT + Diet + Exercise
Janicke 2008 Basic support BCT + Diet + BCT + Diet + Exercise
Exercise
Magarey 2012 BCT + Exercise BCT + Exercise NA
Fedele 2013 Basic support BCT + Exercise NA
Gerards 2015 Basic support BCT NA
Robertson 2016 Basic support BCT + Exercise NA
Spence 2022 Basic support BCT NA

See Appendix E for pairwise meta-analysis.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT
= behaviour change techniques
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Table 38: Studies included in up to 6-11 years, 212 months post intervention
follow-up analysis

Study Arm 1 Arm 2 Arm 3

McCallum 2007 Basic support BCT NA

Epstein 2000 Basic support BCT + Diet BCT + Diet

Davoli 2013 Basic support BCT NA

Epstein 2005 BCT + Diet BCT + Diet NA

Kalavainen 2007 Basic support BCT + NA
Exercise

Mirza 2013 Basic support BCT + Diet+ NA
Exercise

Saelens 2013 BCT + Diet BCT + Diet NA

Warschburger 2016 BCT + Diet BCT + Diet+ NA
Exercise

Okely/Collins 2011 BCT + Diet BCT + BCT + Diet + Exercise
Exercise

Magarey 2012 BCT + Exercise BCT + NA
Exercise

Wild 2020 Basic support BCT + NA
Exercise

Bohlin 2017 Basic support BCT NA

Njardvik 2018 BCT + Diet BCT NA

Yackobovitch-Gavan 2017 Basic support BCT BCT

See Appendix E for pairwise meta-analysis.
Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT
= behaviour change techniques
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Table 39: Behavioural components of included studies for 6-11 years
Review Improving

and and Teach Facilitating

Study Intervention’ Motivation = GOALS and planning rewards monitoring strategies change

Bryant 2011 BCT + Exercise v v v

McCallum 2007 BCT v v

Epstein 2000 BCT + Diet v v v v
BCT + Diet v v v v v

Davoli 2013 BCT v 4 v

Epstein 2005 BCT + Diet v v v v
BCT + Diet v v v v v

Kalavainen 2007 BCT + Exercise v v

Kirk 2012 BCT + Diet + Exercise v v v v

Mirza 2013 BCT + Diet + Exercise v v v v v

Saelens 2013 BCT + Diet v v 4 4 4
BCT + Diet v v v v v

Warschburger 2016 BCT + Diet + Exercise v v v v v
BCT + Diet v v v

Lochrie 2013 BCT v 4 4 v

Gunnarsdottir 2011 BCT + Diet v v v v

Boutelle 2011 BCT + Diet v v v v
BCT + Diet v v v

Golley 2007 BCT + Exercise v v
BCT v v

Estabrooks 2009 BCT v v v
BCT v v v v

Weight management: preventing, assessing and managing overweight and obesity: evidence reviews for effectiveness and acceptability of
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Review Improving

and and Teach Facilitating

Study Intervention’ Motivation = GOALS and planning rewards monitoring strategies change
Okely/Collins 2011 BCT + Diet + Exercise v v v

BCT + Exercise v v

BCT + Diet v v v
Janicke 2008 BCT + Diet + Exercise v v v

BCT + Diet + Exercise v v v
Magarey 2012 BCT + Exercise v v v

BCT + Exercise v v
Wild 2021 BCT + Exercise v v
Bohlin 2017 BCT v v v v
Fedele 2013 BCT + Exercise v v v v v v
Gerards 2015 BCT v v v
Njardvik 2018 BCT + Diet v v v v v

BCT v v v v
Robertson 2016 BCT + Exercise v v
Spence 2022 BCT v v v v v
Yackobovitch-Gavan 2017 BCT v v v v v

BCT v v v v v

1 Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Table 40: Other variables of included studies for 6-11 years

Study

Bryant 2011
McCallum 2007
Epstein 2000

Davoli 2013
Epstein 2005

Kalavainen 2007
Kirk 2012

Mirza 2013
Saelens 2013

Warschburger 2016
Lochrie 2013
Nowicka 2009
Gunnarsdottir 2011
Boutelle 2011

Golley 2007

Estabrooks 2009

Weight management: preventing, assessing and managing overweight and obesity: evidence reviews for effectiveness and acceptability of

Intervention’

BCT + Exercise

BCT

BCT + Diet

BCT + Diet

BCT

BCT + Diet

BCT + Diet

BCT + Exercise

BCT + Diet + Exercise
BCT + Diet + Exercise
BCT + Diet

BCT + Diet

BCT + Diet + Exercise
BCT + Diet

BCT

Diet + Exercise

BCT + Diet

BCT + Diet

BCT + Diet

BCT + Exercise

BCT

BCT

Target
Parent
is
target
v

SN Y N I BN N N N N RN

SE RS

v

Child is target

AN NN N N N N N N N N N N N N R N

AN

Delivery

Group
v

v
v
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v
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v
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Target Delivery Setting Contact
Parent Face- Less
is to- than
Study Intervention’ target Child is target Group Individual face Remote weekly Weekly Intensive
BCT v v v v v v
Okely/Collins 2011 BCT + Diet + Exercise v v v v v
BCT + Exercise v 4 v v v
BCT + Diet v v v v v v
Janicke 2008 BCT + Diet + Exercise v v v v v
BCT + Diet + Exercise v v v v
Magarey 2012 BCT + Exercise v v v v v v
BCT + Exercise v v v v v v
Wild 2021 BCT + Exercise v v v v v
Bohlin 2017 BCT v v v v
Fedele 2013 BCT + Exercise v v v v v v
Gerards 2015 BCT v v v v v v
Njardvik 2018 BCT + Diet v v v v v
BCT v v v v v
Robertson 2016 BCT + Exercise v v v v v
Spence 2022 BCT v v v v
Yackobovitch-Gavan 2017 BCT v v v v
BCT v v v v v

" Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Model selection

6- 12 months follow up (post intervention)

Standard NMA model

Both fixed effects and random effects models were explored, with final model
selection for each network based on the methods described in the Methods Chapter.

Goodness-of-fit measures for the candidate models are presented in Table 41. The
following observations can be made:

o For 6-12 months follow-up (post intervention), the random effects model was
more than 5 points lower than the fixed effects model. The random effects
model also showed a closer fit to the data (with total residual deviance closer
to the number of data points) than the fixed effects model. The between-study
SD was to be moderately high, suggesting that the random effects models
would be the more appropriate model.

¢ Additionally, the total residual deviance showed a better fit with the random
effects model, as it was closer to the total number of datapoints than the fixed
effects model.

Inconsistency checks were performed using the random effects model fit statistics of
both the NMA and UME models are presented in Table 41. Deviance contributions
for the random effect NMA and UME models were plotted to identify studies
contributing to inconsistency (See Figure 8). The were no meaningful differences of
at least 3 or 5 points between the DIC and total residual deviance in the NMA and
UME models. Additionally, there was no meaningful difference in the between- study
SDs in the NMA and UME models.

Furthermore, points where the deviance was greater than 2 in the NMA and reduced
in the UME model were investigated for their contribution to inconsistency. There
were no points notably below the line of equality in the deviance contribution plot for
the 6—12 months follow up (post intervention).

Component NMA: Additive sub-component effect and main effect with additive
sub-component effects

Random-effect component NMA models examining additive sub-component effect
and main effect with sub-component effects, were explored. The model statistics for
these models are presented in Table 41. Both models demonstrated similar fit to the
standard NMA model.

Meta-regression: Covariate analysis

Covariate analysis was explored using a random-effect NMA approach. However,
these models did not show better fit compared to the standard or component models.
Based on this finding, it was deemed inappropriate to conduct covariate analysis.
The model fit statistics are presented Table 41.

Weight management: preventing, assessing and managing overweight and obesity:
evidence reviews for effectiveness and acceptability of weight management
interventions in children and young people living with overweight and obesity FINAL
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Table 41: Model fit statistics for 6- 11 years old (6-12 months follow up (post intervention))
Posterior median of

Residual between-study

Deviance ? DIC® standard deviation LCri¢ UCrlY Convergence Chains
Fixed NMA 114.80 -18.12 - - - 20000 2
Random NMA 40.65 -85.25 0.07 0.03 0.13 20000 2
Unrelated mean effects (UME) (Random) 42.18 -82.45 0.06 0.02 0.13 20000 2
Random NMA - Component Model: Additive sub- 41.98 -81.55 0.07 0.02 0.15 20000 2
component
Random NMA- Component Model: Main effect with 42.31 -80.31 0.07 0.02 0.17 20000 2
additive sub-component effects
Random NMA - Covariate: Target 41.31 -83.45 0.06 0.03 0.14 20000 2
Random NMA - Covariate: Setting 40.83 -83.46 0.07 0.03 0.15 20000 2
Random NMA - Covariate: Delivery 40.89 -84.29 0.07 0.02 0.14 20000 2
Random NMA- Covariate: Frequency 40.89 -84.29 0.07 0.02 0.14 20000 2

2 Residual deviance - Total residual deviance compared to 41 data points.
b Deviance information criteria (DIC) — lower values preferred

¢ LCrl- Lower credible interval

d UCrl- Upper credible interval

Weight management: preventing, assessing and managing overweight and obesity: evidence reviews for effectiveness and acceptability of
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NMA

Figure 8: Deviance contributions for the random effect NMA and UME model for 6-11 years,
6—12 months follow-up (post-intervention).
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BCT 1 Exercise
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Figure 9: Network diagram of studies underlying NMA for 6—11 years, 6—12 months follow-up. Thickness of line
indicates number of studies included.

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT = behaviour change
techniques
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Table 42: Relative effectiveness of pairwise comparisons for 6-11 years, 6-12 months follow-up

Pairwise analysis
_ Basic Support BCT+ Diet BCT + Diet + Exercise = BCT + Exercise BCT Diet + Exercise
Basic Support B 0.15(-0.20,0.50) | 0.09 (0.02, 0.16) -0.01(-0.09,0.08)  -0.00(-0.05,0.04)  0.03 (-0.13, 0.19)
BCT+ Diet -0.17 (-0.35, 0.00) [ -0.07 (-0.22, 0.08) -0.22 (-0.38, -0.06)

% BCT + Diet + Exercise  -0.09 (-0.19,0.01) 0.08(-0.09,0.26) [ NG -0.15 (-0.30, -0.00)
BCT + Exercise 0.01(-0.09,0.11) 0.19 (0.01,0.36)  0.11 (-0.02, 0.23) B 0.09 (-0.32,0.14)
BCT 0.01 (-0.06, 0.08) | 0.18 (0.00,0.37)  0.10 (-0.02, 0.22) 0.00 (-0.12, 0.12)
Diet + Exercise -0.03 (-0.24,0.18) 0.15(-0.13,0.42)  0.06 (-0.17, 0.29) -0.04 (-0.28,0.19)  -0.04(-0.27,0.18) [ NG

The lower diagonal segment of the chart is derived from the network meta-analysis (NMA), reflecting direct and indirect evidence of treatment effects. The selected
model for computing treatment effect estimates was the random-effects standard NMA model. The point estimate reflects the median of the posterior distribution, and
numbers in parentheses are 95% credible intervals. Mean difference (MD) of less than 0 favours row defining treatment and indicates a beneficial effect of the
intervention.

The upper diagonal segment of the chart gives pooled direct evidence (fixed-effect and randoms pairwise meta-analysis), where available. Numbers in parentheses
are 95% confidence intervals. Mean difference (MD) of less than 0 favours row defining treatment. See appendix E for the pair-wise meta-analysis forest plots.

Significant results are in bold.

Some studies compared the utilised the same component in both arms but used different approaches (for example, used different combinations of behaviour change
techniques). As these studies examined the same comparison, these studies could not be displayed on the network diagram (figure 9) or be included in the upper
diagonal segment of this chart. The mean differences from these studies are detailed below (See Appendix E for forest plots):

Boutelle 2011; BCT + Diet vs BCT + Diet: 0.00 (-0.28, 0.28)
Magarey 2012; BCT + Exercise vs BCT + Exercise: -0.07 (-0.30, 0.16)

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques

Weight management: preventing, assessing and managing overweight and obesity: evidence reviews for effectiveness and acceptability of
weight management interventions in children and young people living with overweight and obesity FINAL (January 2025)
335 of 391



FINAL

0.30

0.20 -

0.10

0.00

[ |
-0.10
[ |

-0.20

-0.30

-0.40 -

BCT+ Diet BCT+Diet+ | oy Exercise BCT Diet+ Exercise
Exercise

H Intervention MD -0.17 -0.09 0.01 0.01 -0.03
—Intervention LCrl -0.35 -0.19 -0.09 -0.06 -0.24
—Intervention Ucrl 0.00 0.01 0.11 0.08 0.18

Figure 10: Standard NMA Model - Caterpillar plot of relative effectiveness of all treatment options
versus basic support for 6-11 years, 6—12 months follow-up. Values less than 0 indicate a beneficial
effect of the intervention compared to basic support.

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT =
behaviour change technique, LCrl= lower credible interval, UCrl= Upper credible interval
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Figure 11: Component NMA: Additive sub-component effect- Caterpillar plot of relative effectiveness
of all treatment options versus basic support for 6—-11 years, 6—12 months follow-up (post-
intervention). Values less than 0 indicate a beneficial effect of the intervention compared to basic
support.
Diet = diet modification; exercise = exercise programme, LCrl= lower credible interval, UCrl=
Upper credible interval
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Figure 12: Component NMA: main effect, with additive sub-component effects - Caterpillar plot of
relative effectiveness of all treatment options versus basic support for 6—11 years, 6—12 months follow-
up. Values less than 0 indicate a beneficial effect of the intervention compared to basic support.
Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques, LCrl=
lower credible interval, UCrl= Upper credible interval
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212 months follow up (post intervention)

Standard NMA model

Both fixed effects and random effects models were explored, with final model
selection for each network based on the methods described in the Methods Chapter.

Goodness-of-fit measures for the candidate models are presented in Table 43. The
following observations can be made:

e For 212 months follow up (post intervention), the DIC in the fixed effects
model was lower than the random effects model, however this was not 3
points lower as highlighted in the Methods Chapter.

o The random effects model also showed a closer fit to the data (with total
residual deviance closer to the number of data points) than the fixed effects
model. However, there was not enough evidence to estimate the between-
study heterogeneity. It was assumed that the level of heterogeneity between
the 6-12 months data and the 212 months data would be similar. Based on
this assumption the between-study SD from the 6-12 months data was used
to inform the between-study SD for 12 months data. This is presented in
Table 43. The random effects model utilising informative priors demonstrated
better fit compared to the fixed effects model. Furthermore, the between-
study SD was to be moderately high, suggesting that the random effects
models utilising the informative prior would be the more appropriate model.

Inconsistency checks were performed using the random effects (informative prior)
model fit statistics of both the NMA and UME models are presented in Table 43.
Additionally, deviance contributions for the random effect NMA and UME models
were plotted to identify studies contributing to inconsistency. Points where the
deviance was greater than 2 in the NMA and reduced in the UME model were
investigated for their contribution to inconsistency.

For change in BMI z-score at 212 months follow-up, the DIC and residual deviance
for the random effect UME model were lower than that of the NMA model. Figure 13
also showed that points [2,1], [2,3], [13,1] and [13,2] demonstrated a deviance
greater than 1. The first two points corresponded to the study Epstein 2000, with the
latter two corresponding to Njardvik 2018.

Epstein 2000 was a 3 arm trial that compared the two interventions, both containing
dietary and behavioural components, to basic support. In one intervention, the
behavioural component (problem solving) was delivered to both parents and children,
whereas the second intervention only delivered the behavioural component to
children. The arm that delivered to both parents and children was significantly less
effective at reducing BMI z-score than the other intervention and basic support. The
authors suggested that by increasing the program requirements beyond the standard
treatment may cause families to reallocate time they would have used for learning
new eating and exercise habits to problem solving.
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Njardvik 2018 was a 2 arm trial that compared a diet modification and behavioural
change intervention to a concomitant behavioural change intervention. The
behavioural change intervention was significantly less effective than the diet
modification and behavioural change intervention. The behavioural component of
both interventions was based on the Traffic Light Diet, which has previously featured
in multiple publications by Epstein et al., including Epstein 2000. As stated above,
Epstein 2000 includes two interventions containing dietary and behavioural
components.

Furthermore, the remaining studies within the network that compared behavioural
change interventions to basic support (Davoli 2013, Bohlin 2017, McCullum 2007 and
Yackobovitch-Gavan 2017) were not based on the Traffic Light Diet. Davoli 2013
used paediatrician-led motivational interviews; Bohlin 2017 used telephone coaching;
McCullum 2007 used the Live, Eat and Play (LEAP) intervention; Yackobovitch-
Gavan 2017 cognitive behavioural changes in the family lifestyle.
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Table 43: Model fit statistics for 6- 11 years old 212 months follow up (post intervention)

Residual

Deviance ?
Fixed NMA 33.93
Random NMA (vague prior) 32.95
Random NMA (Informative prior) 32.56
Unrelated effects (Random: Informative prior) 27.40
Random NMA - Component Model: Additive sub- 34.03

component

Random NMA- Component Model: Main effect with  33.57
additive sub-component effects

Random NMA - Covariate: Target 32.41
Random NMA - Covariate: Setting 32.90
Random NMA - Covariate: Delivery 33.14
Random NMA- Covariate: Frequency 33.12

DIC P

-56.45
-54.84

-54.64
-567.30
-49.98

-49.77

-54.13
-62.67
-563.25
-63.29

@ Residual deviance - Total residual deviance compared to 31 data points.

b Deviance information criteria (DIC) — lower values preferred
¢ LCrl- Lower credible interval
9 UCrl- Upper credible interval

Posterior median of
between-study standard
deviation

0.0
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Figure 13: Deviance contributions for the random effect NMA and UME model for 6-11 years, 212
months follow-up (post-intervention). Four points can be seen in the lower right-hand side of the plot,
demonstrating inconsistency. These points corresponded to the following studies:

e Epstein 2000 — 3 arm trial

e Njardvik 2018 — 2 arm trial

Inconsistency demonstrated by these studies has been explored.
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Results

Basic support

BCT +
Exercise

BCT + Diet + Exercise

Figure 14: Network diagram of studies underlying NMA for 6—11 years, 212 months follow-up. Thickness of line indicates number of
studies included.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Table 44: Relative effectiveness of pairwise comparisons for 6—11 years, 212 months follow-up
Pairwise analysis

_ Basic Support BCT+ Diet BCT + Diet + Exercise  BC + Exercise BCT

Basic Support B 038(-0.92,0.16) 0.07 (-0.03, 0.17) -0.08 (-0.26, 0.10) 0.02 (-0.05, 0.08)

< BCT+ Diet -0.13 (-0.27, 0.02) B 004 (-0.10, 0.03) -0.16 (-0.33, 0.01) -0.49 (-0.82, -0.16)
Z  BCT + Diet + Exercise -0.07 (-0.19, 0.05) 005(-005,0.16) NG 005 (-021,0.11)

BCT + Exercise 0.04 (-0.11, 0.18) 0.16 (0.01, 0.32) 0.11 (-0.04, 0.25)

BCT 0.00 (-0.08, 0.09) 0.13 (-0.03, 0.29) 0.08 (-0.07, 0.22) -0.03 (-0.20, 0.14) ]

The lower diagonal segment of the chart is derived from the network meta-analysis (NMA), reflecting direct and indirect evidence of treatment effects. The selected
model for computing treatment effect estimates was the random-effects standard NMA model. The point estimate reflects the median of the posterior distribution, and
numbers in parentheses are 95% credible intervals. Mean difference (MD) of less than 0 favours row defining treatment and indicates a beneficial effect of the
intervention.

The upper diagonal segment of the chart gives pooled direct evidence (fixed-effect and randoms pairwise meta-analysis), where available. Numbers in parentheses are
95% confidence intervals. Mean difference (MD) of less than 0 favours row defining treatment. See appendix E for the pair-wise meta-analysis forest plots.

Significant results are in bold.

Some studies compared the utilised the same component in both arms but used different approaches (for example, used different combinations of behaviour change
techniques). As these studies examined the same comparison, these studies could not be displayed on the network diagram (figure 14) or be included in the upper
diagonal segment of this chart. The mean difference from these studies are detailed below (See Appendix E for forest plots):

Magarey 2012; BCT + Exercise vs BCT + Exercise: 0.03 (-0.24, 0.30)

Epstein 2005+ Saelens 2013; BCT + Diet vs BCT + Diet: -0.02 (-0.12, 0.09)

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques
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Figure 15: Standard NMA- Caterpillar plot of relative effectiveness of all treatment options
versus basic support for 6—-11 years, 212 months follow-up. Values less than 0 indicate a
beneficial effect of the intervention compared to basic support.

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT
= behaviour change techniques, LCrl= lower credible interval, UCrl= Upper credible interval
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Figure 16: Component NMA: Additive sub-component effect- - Caterpillar plot of relative
effectiveness of all treatment options versus basic support for 6—-11 years, 212 months follow-up.
Values less than 0 indicate a beneficial effect of the intervention compared to basic support.
Diet = diet modification; exercise = exercise programme, LCrl= lower credible interval, UCrl=
Upper credible interval
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Figure 17: Component NMA: main effect, with additive sub-component effects - Caterpillar plot of
relative effectiveness of all treatment options versus basic support for 6—11 years, 212 months
follow-up. Values less than 0 indicate a beneficial effect of the intervention compared to basic
support.

Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques,
LCrl= lower credible interval, UCrl= Upper credible interval
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12-18 year olds

Overall, 5 trials were identified which reported change in BMI z-score or provided
information for change in BMI z-score to be calculated. Trials were identified which
reported data at multiple timepoints which were grouped into 6-12 months follow up
(post intervention). Only one study (Savoye 2011) included outcome data at 212
months follow up (post intervention). Therefore, an NMA could not be conducted for
212 months follow up (post intervention).

Studies included in the analyses are highlighted in Table 45.

These trials also utilised a number of different behaviour change techniques which
are highlighted in Table 46. Further information on the covariates is also presented in
Table 47. These tables include information on Savoye 2011, but this study was not
included in the standard NMA .

Table 45: Studies included in up to 12-18 years, 6-12 months follow-up

analysis
Study Arm 1 Arm 2 Arm 3 Arm 4
DeBar 2012 Basic support  BCT + Diet + NA NA
Exercise
Vos 2011 Basic support BCT NA NA
Hofsteenge 2014 Basic support BCT NA NA
Ford 2010 BCT BCT + Diet NA NA
Arlinghaus2019 Basic support BCT + Exercise BCT + Exercise BCT +

Exercise

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme;
BCT = behaviour change techniques
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Table 46: Behavioural components of included studies for 12—18 year olds

Study Intervention’
DeBar 2012 BCT + Diet + Exercise
Vos 2011 BCT + Diet
Hofsteenge 2014 BCT
Ford 2010 BCT + Diet

BCT
Arlinghaus 2019 BCT + Exercise

BCT + Exercise
BCT + Exercise
Savoye 20112 BCT + Exercise

Motivation
v

v
v

GOALS and planning
v

AN

AN N NN

v

Review
and
rewards

v

v
v

Improving
and
monitoring

v

\

N X X

Teach Facilitating
strategies change

v v

v v

v v

v

v v

" Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques
2 Study included to show the full evidence base for this age group. This study was not included in the NMA model as it was the only study reporting

outcome at = 12 months post intervention.
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Table 47: Other variables of included studies for 12-18 year olds

Target Delivery Setting Contact
Parent Face- Less
is to- than
Study Intervention’ target Child is target Group Individual face Remote weekly Weekly Intensive
DeBar 2012 BCT + Diet + Exercise v v v v v v
Vos 2011 BCT + Diet v v v v v
Hofsteenge 2014 BCT v v v v v
Ford 2010 BCT + Diet v v v v v
BCT v v v v v
Arlinghaus 2019 BCT + Exercise 4 v v v 4
BCT + Exercise v v v v v
BCT + Exercise v v v v v

Savoye 20112 BCT + Exercise v v v v v
" Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques

2 Study included to show the full evidence base for this age group. This study was not included in the NMA model as it was the only study reporting
outcome at = 12 months post intervention.
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Model selection

6- 12 months follow up (post intervention)

Standard NMA model

Table 48: Model fit statistics for under 12-18 years old (6-12 months follow up
(post intervention))

Posterior
median of
between-
study
Residual standard
Deviance DIC ® deviation LCri¢ UCrlY Convergence Chains
Fixed NMA 22.52 -15.67 - - - 10000 2
Random 11.83 -23.87 0.15 0.04 0.89 10000 2
NMA
Unrelated 11.85 -23.88 0.1 0.03 0.77 10000 2
mean
effects
(Random)

2 Residual deviance - Total residual deviance compared to 12 data points.
b Deviance information criteria (DIC) — lower values preferred

¢ LCrl- Lower credible interval

d UCrl- Upper credible interval

Both fixed effects and random effects models were explored, with final model
selection for each network based on the methods described in the Methods Chapter.

Goodness-of-fit measures for the candidate models are presented in Table 48. The
following observations can be made:

o For 6-12 months follow-up, the DIC in the random effects model was more
than 5 points lower than the fixed effects model. Additionally, the total residual
deviance showed a better fit with the random effects model, as it was closer
to the total number of datapoints than the fixed effects model.

Inconsistency checks were performed using the random effects model the model fit
statistics of both the consistency and inconsistency models are presented in Table
48. Additionally, deviance contributions for the random effect consistency and
inconsistency models were plotted to identify studies contributing to inconsistency.
Points on either model with a deviance of greater than 1 were considered as
contributing to inconsistency. The were no meaningful differences of at least 3 or 5
points between the DIC and total residual deviance in the consistency and
inconsistency models. Furthermore, there were no points notably below the line of
equality in the deviance contribution plots for 6—12 months follow-up.
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Component NMA: Additive sub-component effect and main effect with additive
sub-component effects

Due to the limited number of studies in this population, component NMA models for
additive sub-component effect and main effect with additive sub-component effects
were not conducted, and results were limited to the standard NMA model.

Meta-regression: Covariate analysis

Due to the limited number of studies in this population, covariate analysis not
conducted, and results were limited to the standard NMA model.
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Figure 18: Deviance contributions for the random effect NMA and UME model for 12—18 years,
6—12 months follow-up (post-intervention).
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Results

BCT + Exercise

Basic support
BCT + Diet + Exercise

BCT +
Diet 1

Figure 19: Network diagram of studies underlying NMA for 12—18 years, 6—12 months follow-up. Thickness of line indicates number of studies included.
Intervention abbreviations used: Diet = diet modification; exercise = exercise programme; BCT = behaviour change techniques.
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Table 49: Relative effectiveness of pairwise comparisons for 12—-18 years, 6—12 months follow-up
Pairwise analysis
B Basic support BCT+ Diet BCT + Diet + Exercise ~ BCT + Exercise BCT
Basic Support ] 0.07 (-0.03, 0.17) 0.14(0.06,0.23)  0.14 (-0.05, 0.33)
BCT+ Diet 042 (-1.22,034) [N 0.25 (-0.50, -0.00)
BCT + Diet + Exercise -0.07 (-0.66,0.54)  0.35(-0.59, 1.35) [
BCT + Exercise -0.14 (-0.62,0.33)  0.27 (-0.61, 1.20) -0.07 -0.84069) [N
BCT -0.17 (-0.64,0.26)  0.25 (-0.38, 0.87) -0.10 (-0.88, 0.62) 0.22-071,062) [N

The lower diagonal segment of the chart is derived from the network meta-analysis (NMA), reflecting direct and indirect evidence of treatment effects. The
point estimate reflects the median of the posterior distribution, and numbers in parentheses are 95% credible intervals. Mean difference (MD) of less than 0

favours row defining treatment and indicates a beneficial effect of the intervention.

NMA

The upper diagonal segment of the chart gives pooled direct evidence (fixed-effect and randoms pairwise meta-analysis), where available. Numbers in
parentheses are 95% confidence intervals. Mean difference (MD) of less than 0 favours row defining treatment. See appendix E for the pair-wise meta-

analysis forest plots.
Significant results are in bold.

Intervention abbreviations used: Diet = diet modification; exercise = exercise program; BCT = behaviour change techniques
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Figure 20: Caterpillar plot of relative effectiveness of all treatment options versus basic support
for 12—-18 years, 6—12 months follow-up. Values less than 0 indicate a beneficial effect of the
intervention compared to basic support.

Intervention abbreviations used: Diet = diet modification; exercise = exercise programme;
BCT = behaviour change techniques, LCrI= lower credible interval, UCrl= Upper credible
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Winbugs code
Under 6 years old — 6-12 months follow up (post intervention)

Fixed effects model
#PROGRAM STARTS
model{

for(i in 1:ns){

muli] ~ dnorm(0,.0001) # vague priors for all trial baselines

# LOOP THROUGH ARMS
for (k in 1:nali]) {
var[i,k] <- pow(se[i,k],2) # calculate variances
precli,k] <- 1/varli,k] # set precisions
y[i,k] ~ dnorm(thetali,k],prec[i,k]) # normal likelihood
thetali,k] <- muli] + d[t[i,k]] - d[t[i,1]] # model for linear predictor
dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*prec]i,k] #Deviance contribution
}

# summed residual deviance contribution for this trial
resdev][i] <- sum(dev[i,1:nali]])

}

totresdev <- sum(resdev[]) #Total Residual Deviance
d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){ d[k] ~ dnorm(0,.0001) } # vague priors for treatment effects

# all MDs for each comparison
for (cin 1:(nt-1)) {

for (kin (c+1):nt) {
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smdc,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd]c,c] <- 0}

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd[c,k] <- d[K] - d[c]

mymd[k,c] <- -mymd[c,K]

}

}

} # ™" PROGRAM ENDS

Random effects model
model{

for(i in 1:ns){

w[i,1] <-0

delta[i,1] <- 0

mu[i] ~ dnorm(0,.0001)

for (k in 1:na[i]) {

var[i,k] <- pow(sel[i,k],2)

precli,k] <- 1/var]i,k]

yli,k] ~ dnorm(thetali,k],prec[i,k])

thetali,k] <- mu[i] + delta[i,k]

devli,k] <- (y[i,k]-thetal[i,k])*(y[i,k]-thetal[i,k])*precfi,k]
}

resdevl[i] <- sum(dev[i,1:nali]])
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for (k in 2:nali]) {

deltali,k] ~ dnorm(mdf[i,k],taud[i,k])
md[i,k] <- d[t[i,k]] - d[t[i,1]] + sw[i,k]
taud[i,k] <- tau *2*(k-1)/k

wli,k] <- (delta[i,k] - d[t[i,k]] + d[t[i,1]])
sw[i,k] <- sum(w[i,1:k-1])/(k-1)

}

}

totresdev <- sum(resdev(]) #Total Residual Deviance

d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){
d[k] ~ dnorm(0,.0001) # vague priors for treatment effects

}

sd ~ dunif(0,5) # vague prior for between-trial SD.
tau <- pow(sd,-2) # between-trial precision = (1/between-trial variance)

#}

# all MDs for each comparison
#for (cin 1:(nt-1)) {

#for (k in (c+1):nt) {
#mymd(c,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd[c,c] <- 0 }

# vague priors for treatment effects

for (c in 1:(nt-1)) { # priors for all mean treatment effects

for (kin (c+1):nt) {
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mymd][c,K] <- d[K] - d[c]
mymdlk,c] <- -mymd|[c,K]
}

}

} #** PROGRAM ENDS

Under 6 years old — 212 months follow up (post intervention)

Fixed effects model
# PROGRAM STARTS
model{

for(i in 1:ns){

mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines

# LOOP THROUGH ARMS
for (k in 1:na[i]) {
varli,k] <- pow(seli,k],2) # calculate variances
precli,k] <- 1/var]i,k] # set precisions
y[i,k] ~ dnorm(thetali,k],prec[i,k]) # normal likelihood
thetali,k] <- muli] + d[t[i,k]] - d[t[i,1]] # model for linear predictor
devl[i,k] <- (y[i,k]-theta([i,k])*(y[i,k]-thetali,k])*prec]i,k] #Deviance contribution
}

# summed residual deviance contribution for this trial
resdevl[i] <- sum(dev[i,1:nali]])

}

totresdev <- sum(resdev[]) #Total Residual Deviance

d[1]<-0 # treatment effect is zero for reference treatment
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for (k in 2:nt){ d[k] ~ dnorm(0,.0001) } # vague priors for treatment effects

# all MDs for each comparison
for (cin 1:(nt-1)) {
for (kin (c+1):nt) {
smdic,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd]c,c] <- 0}

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd[c,k] <- d[k] - d[c]

mymd[k,c] <- -mymd[c,k]

}

}

} #*** PROGRAM ENDS

Random effects model
model{

for(iin 1:ns){

w[i,1] <- 0

delta[i,1] <- 0

muli] ~ dnorm(0,.0001)

for (k in 1:na[i]) {
varfi,k] <- pow(sel[i,k],2)
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precli,k] <- 1/var]i,k]

y[i,k] ~ dnorm(thetali,k],precli,k])

thetal[i,k] <- muli] + deltali,k]

dev[i,k] <- (y[i,k]-thetali,k])*(y[i,k]-thetali,k])*prec]i,k]
}

resdevl[i] <- sum(dev[i,1:nali]])

for (k in 2:na[i]) {

delta[i,k] ~ dnorm(md[i,k],taud[i,k])
md[i,k] <- d[t[i,k] - d[t]i, 1] + sw[i,K]
taud]i k] <- tau *2*(k-1)/k

w[i,k] <- (deltali,k] - d[t[i,k]] + d[t[i,1]])
sw[i,k] <- sum(w[i,1:k-1])/(k-1)

}

}

totresdev <- sum(resdev[]) #Total Residual Deviance

d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){
d[k] ~ dnorm(0,.0001) # vague priors for treatment effects

}

sd ~ dunif(0,5) # vague prior for between-trial SD.
tau <- pow(sd,-2) # between-trial precision = (1/between-trial variance)

#}

# all MDs for each comparison

#for (cin 1:(nt-1)) {
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#for (k in (c+1):nt) {
#mymd[c,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd]c,c] <- 0}

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd[c,k] <- d[k] - d[c]

mymd[k,c] <- -mymd[c,k]

}

}

} #™* PROGRAM ENDS

Under 6 — 11 years old — 6-12 months follow up (post intervention)

Fixed effects model
# PROGRAM STARTS
model{

for(i in 1:ns){

muli] ~ dnorm(0,.0001) # vague priors for all trial baselines

# LOOP THROUGH ARMS
for (k in 1:nali]) {
var[i,k] <- pow(se[i,k],2) # calculate variances
precli,k] <- 1/varli,k] # set precisions
y[i,k] ~ dnorm(thetali,k],prec[i,k]) # normal likelihood
thetali,k] <- mul[i] + d[t[i,k]] - d[t[i,1]] # model for linear predictor
dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*prec]i,k] #Deviance contribution
}
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# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:nal[i]])

}

totresdev <- sum(resdevV[]) #Total Residual Deviance
d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){ d[k] ~ dnorm(0,.0001) } # vague priors for treatment effects

# all MDs for each comparison
for (cin 1:(nt-1)) {
for (k in (c+1):nt) {
smdic,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd[c,c] <- 0 }

# vague priors for treatment effects

for (c in 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd][c,k] <- d[k] - d[c]

mymd[k,c] <- -mymd[c,k]

}

}

} #*** PROGRAM ENDS

Random effects model
model{

for(i in 1:ns)}

w[i,1] <-0
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delta[i,1] <- 0
mu([i] ~ dnorm(0,.0001)

for (k in 1:na[i]) {

var[i,k] <- pow(sel[i,k],2)

precli,k] <- 1/var]i,K]

y[i,k] ~ dnorm(theta(i,k],prec]i,k])

thetali,k] <- muli] + deltali,k]

dev[i,k] <- (y[i,k]-thetali,k])*(y[i,k]-thetali,k])*precli,k]
}

resdevl[i] <- sum(dev[i,1:nali]])

for (k in 2:na[i]) {

delta[i,k] ~ dnorm(md[i,k],taud[i,k])
md[i,k] <- d[t[i,k] - d[t[i, 1] + sw[i,K]
taud]i,k] <- tau *2*(k-1)/k

wli,k] <- (deltali,k] - d[t[i,k]] + d[t[i,1]])
swli, k] <- sum(w[i,1:k-1])/(k-1)

}

}

totresdev <- sum(resdev[]) #Total Residual Deviance

d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){

d[k] ~ dnorm(0,.0001) # vague priors for treatment effects

}

sd ~ dunif(0,5) # vague prior for between-trial SD.
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tau <- pow(sd,-2) # between-trial precision = (1/between-trial variance)

#}

# all MDs for each comparison
#for (cin 1:(nt-1)) {

#for (k in (c+1):nt) {
#mymd[c,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd][c,c] <- 0}

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd[c,k] <- d[k] - d[c]

mymd[k,c] <- -mymd[c,k]

}

}

} #** PROGRAM ENDS

Component NMA: Additive sub-component effect (Random-effects model)
model{

for(i in 1:ns)¥ # LOOP THROUGH STUDIES
wli,1]1 <-0 # adjustment for multi-arm trials is zero for control
arm
delta[i,1] <- 0 # treatment effect is zero for control arm
muli] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i]) # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precfi,k]) # normal likelihood
thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
dev[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*preci,k]

#Intervention component model
dint[i,k]<- d[1]*equals(t[i,k],1) + d[2]*diet[i,k] + d[3]*ex]i,k] + d[4]*motiv[i,k] + d[5]*facilit[i,k] +
d[6]*reward[i,k] + d[7]*goals[i,k] + d[8]*monitor]i,k] + d[9]*teach][i k]
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}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:nal[i]])

for(k in 2:na[i]) # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- dInt[i,k] - dInt[i,1] + sw[i k]

# precision of effect distributions (with multi-arm correction)
taud[i,k] <- tau*2*(k-1)/k

# adjustment for multi-arm trials
w[i,k] <- delta[i,k] - (dInt[i,k] - dInt[i,1])

# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev]])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
sd ~ dunif(0,5)

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS
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Component NMA: Main effect with additive sub-component effect (Random-effects

model)
model{
for(i in 1:ns)} # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
delta[i,1] <- 0 # treatment effect is zero for control arm
muli] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i]) # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precfi,k]) # normal likelihood
thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
dev[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*preci,k]

#Intervention component model
dint[i,k]<- d[1]*equals(t[i,k],1) + d[2]*(1-equals(t[i,k],1))*(1-equals(t[i,k],6)) + d[3]*diet[i,k] + d[4]*ex]i,k] +
d[5]*motiv[i,k] + d[6]*facilit[i,k] + d[7]*reward][i,k] + d[8]*goals][i,k] + d[9]*monitor]i,k] + d[10]*teachli,k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:nal[i]])

for(k in 2:na[i])X # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- dInt[i,k] - dInt[i,1] + sw[i k]

# precision of effect distributions (with multi-arm correction)
taud[i,k] <- tau*2*(k-1)/k

# adjustment for multi-arm trials
w[i,k] <- delta[i,k] - (dInt[i,k] - dInt[i,1])

# cumulative adjustment for multi-arm trials
swli,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev[])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
sd ~ dunif(0,5)
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# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Target (Random effects model)
model{

for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1] <-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[il)X # LOOP
THROUGH ARMS
precli,k] <- pow(seli,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precli,k]) # normal likelihood
thetali,k] <- muli] + delta[i,k] # model for linear
predictor

# deviance contribution
deV[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*preci,k]

#Form covariate for target of intervention. p_only = 1 (parent only), c_only = 1 (child only).
#Reference is both i.e. p_only=c_only=0
p_onlyl[i,k]<- equals(parent[i,k], 1)*(1-equals(child[i,k], 1))
c_only[i,k]<- (1 - equals(parent[i,k],1))*equals(child[i,k],1)
}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
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for(k in 2:na[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta[1]*(p_only[i,k] - p_only[i,1]*(1-equals(i[i,k],1))) +
beta[2]*(c_only[i,k]-c_only[i,1]*(1-equals({[i,k],1))) + swli,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)k
# adjustment for multi-arm trials

w[i,k] <- delta[i,k] - ( d[t[i,K]] - d[t[i,1]] + beta[1]*(p_only[i,k] - p_only[i,1]*(1-
equals(t[i,k],1))) + beta[2]*(c_only[i,k]-c_only[i,11*(1-equals(t[i,k],1))) )

# cumulative adjustment for multi-arm trials
swli,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev]])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
sd ~ dunif(0,5)

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Priors for covariate effects

for (iin 1:2)}
beta[i]~dnorm(0,.0001)

}

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS
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Network meta-regression Model- Covariate: Setting (Random effects model)
model{

for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i]) # LOOP
THROUGH ARMS
precli,k] <- pow(seli,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precli,k]) # normal likelihood
thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
dev[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*preci,k]

#Form covariate for setting of intervention. g_only = 1 (group only), i_only = 1 (inidvidual only).
#Reference is both i.e. g_only=i_only=0
g_only[i,k]<- equals(groupli,k],1)*(1-equals(individual[i,k], 1))
i_only[i,k]<- (1 - equals(group]i,k],1))*equals(individualli,k],1)
}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
for(k in 2:nal[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(mdf[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta[1]*(g_only[i,k] - g_only[i,1]*(1-equals(i[i,k],1))) +
beta[2]*(i_onlyl[i,k]-i_only[i,1]*(1-equals(i[i,k],1))) + sw[i,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials

w(i,k] <- delta[i,k] - ( d[t[i,k]] - d[t[i,1]] + beta[1]*(g_only[i,k] - g_only[i,1]*(1-
equals(tfi,k],1))) + beta[2]*(i_only[i,k]-i_only[i,1]*(1-equals(t[i,k],1))) )

# cumulative adjustment for multi-arm trials
swli,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdevl])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
sd ~ dunif(0,5)

# between-trial precision = (1/between-trial variance)
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tau <- pow(sd, -2)

#Priors for covariate effects

for (iin 1:2)§
beta[i]~dnorm(0,.0001)

}

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Delivery (Random effects model)
model{

for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1] <-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[il)X # LOOP
THROUGH ARMS
precli,k] <- pow(seli,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precli,k]) # normal likelihood
thetali,k] <- muli] + delta[i,k] # model for linear
predictor

# deviance contribution
deV[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*prec[i,k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
for(k in 2:na[i]) # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(mdf[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta*(remote[i,k] - remotel[i,1]*(1-equals(t[i,1],1))) + swli,k]

# precision of effect distributions (with multi-arm correction)
taud[i k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials
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w[i,k] <- delta[i,k] - ( d[t[i,K]] - d[t[i,1]] + beta*(remoteli,] - remote[i,1]*(1-

equals(ti,1],1))) )

# cumulative adjustment for multi-arm trials

swli,k] <- sum(w[i,1:k-1])/(k-1)

}
}

# total residual deviance
totresdev <- sum(resdev(])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){

}

# vague prior for between-trial SD
sd ~ dunif(0,5)

d[k] ~ dnorm(0,.0001)

# between-trial precision = (1/between-trial variance)

tau <- pow(sd, -2)

#Priors for covariate effects
beta~dnorm(0,.0001)

#Dummy variables for unused covariates in data

dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Frequency (Random effects model)

model{
for(i in 1:ns){
w[i,1] <-0
arm
delta[i,1]<-0

mu([i] ~ dnorm(0,.0001)

# LOOP THROUGH STUDIES
# adjustment for multi-arm trials is zero for control

# treatment effect is zero for control arm
# vague priors for all trial baselines
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for(k in 1:na[il)X # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precfi,k]) # normal likelihood
thetali,k] <- muli] + delta[i,k] # model for linear

predictor

# deviance contribution
dev[i,k]l<-(y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*preci,k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
for(k in 2:na[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta*(weekly[i,k] - weekly[i,1]*(1-equals(t[i,1],1))) + sw]i,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials

w(i,k] <- delta[i,k] - ( d[t[i,k]] - d[t[i,1]] + beta*(weekly[i,k] - weekly[i,1]*(1-
equals(tfi,1],1))) )

# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdevl])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt}{
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
sd ~ dunif(0,5)

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Priors for covariate effects
beta~dnorm(0,.0001)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
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dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS
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Under 6 — 11 years old — 212 months follow up (post intervention)

Fixed effects model
model{
for(i in 1:ns){

muli] ~ dnorm(0,.0001) # vague priors for all trial baselines

# LOOP THROUGH ARMS
for (k in 1:nali]) {
var[i,k] <- pow(se[i,k],2) # calculate variances
precli,k] <- 1/varli,k] # set precisions
y[i,k] ~ dnorm(thetali,k],prec[i,k]) # normal likelihood
theta[i,k] <- muli] + d[t[i,k]] - d[t[i,1]] # model for linear predictor
dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*prec]i,k] #Deviance contribution
}

# summed residual deviance contribution for this trial
resdevl[i] <- sum(dev[i,1:nali]])

}

totresdev <- sum(resdev[]) #Total Residual Deviance
d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){ d[k] ~ dnorm(0,.0001) } # vague priors for treatment effects

# all MDs for each comparison
for (cin 1:(nt-1)) {
for (kin (c+1):nt) {
smdc,k] <- (d[k]-d[c]) }}
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# treatment effect is zero for control arm

for (cin 1:nt) { mymd][c,c] <- 0 }

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd][c,k] <- d[K] - d[c]

mymd[k,c] <- -mymd[c,k]

}

}

} # ™" PROGRAM ENDS

Random effects model
model{

for(i in 1:ns){

w[i,1] <-0

delta[i,1] <- 0

mul[i] ~ dnorm(0,.0001)

for (k in 1:na[i]) {

var[i,k] <- pow(sel[i,k],2)

prec]i,k] <- 1/var[i,k]

y[i,k] ~ dnorm(theta(i,k],prec]i,k])

thetali,k] <- mul[i] + deltali,k]

dev[i,k] <- (y[i,k]-thetal[i,k])*(y[i,k]-thetali,k])*prec]i,k]
}

resdev[i] <- sum(dev[i,1:na[i]])
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for (k in 2:nali]) {

deltali,k] ~ dnorm(mdf[i,k],taud[i,k])
md[i,k] <- d[t[i,k]] - d[t[i,1]] + sw[i,k]
taud[i,k] <- tau *2*(k-1)/k

wli,k] <- (delta[i,k] - d[t[i,k]] + d[t[i,1]])
sw[i,k] <- sum(w[i,1:k-1])/(k-1)

}

}

totresdev <- sum(resdev(]) #Total Residual Deviance

d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){
d[k] ~ dnorm(0,.0001) # vague priors for treatment effects

}

#sd ~ dunif(0,5) # vague prior for between-trial SD.

sd.prec <- pow(0.3728487988637566, -2) #precision of informative distribution
sd ~ dinorm(-2.795824123316176, sd.prec) # prior on between-trial variance

tau <- pow(sd,-2) # between-trial precision = (1/between-trial variance)

#}

# all MDs for each comparison
#for (cin 1:(nt-1)) {

#for (k in (c+1):nt) {
#mymd(c,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm
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for (cin 1:nt) { mymd|[c,c] <- 0}

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (k in (c+1):nt) {

mymd[c,k] <- d[k] - d[c]

mymd[k,c] <- -mymd[c,k]

}

}

} #™* PROGRAM ENDS

Component NMA: Additive sub-component effect (Random-effects model)

model{
for(i in 1:ns)¥ # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
muli] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i]) # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precfi,k]) # normal likelihood
thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
dev[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*preci,k]

#Intervention component model
dint[i,k]<- d[1]*equals(t[i,k],1) + d[2]*diet[i,k] + d[3]*ex]i,k] + d[4]*motiv[i,k] + d[5]*facilit[i,k] +
d[6]*reward[i,k] + d[7]*goals[i,k] + d[8]*monitor]i,k] + d[9]*teach][i k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])

for(k in 2:na[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- dInt[i,k] - dInt[i,1] + sw[i k]

# precision of effect distributions (with multi-arm correction)
taud[i,k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials
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w(i,k] <- delta[i,k] - (dInt[i,k] - dint[i,1])

# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev(])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
#sd ~ dunif(0,5)

sd.prec <- pow(0.3728487988637566, -2) #precision of informative distribution
sd ~ dlnorm(-2.795824123316176, sd.prec) # prior on between-trial variance

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Component NMA: Main effect with additive sub-component effect (Random-effects
model)

model{
for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1] <-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines

Weight management: preventing, assessing and managing overweight and obesity: evidence
reviews for effectiveness and acceptability of weight management interventions in children
and young people living with overweight and obesity FINAL (January 2025)

380 of 391



FINAL

for(k in 1:na[il)X # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
y[i,k] ~ dnorm(thetali,k],preci,k]) # normal likelihood
thetali,k] <- muli] + delta[i,k] # model for linear

predictor

# deviance contribution
deV[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*prec[i,k]

#Intervention component model
dint[i,k]<- d[1]*equals(t[i,k],1) + d[2]*(1-equals(t[i,k],1))*(1-equals(t[i,k],6)) + d[3]*diet[i,k] + d[4]*ex][i,k] +
d[5]*motiv[i,k] + d[6]*facilit[i,k] + d[7]*reward[i,k] + d[8]*goals][i,k] + d[9]*monitor[i,k] + d[10]*teachl[i,k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:nal[i]])

for(k in 2:na[i]X # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- dInt[i,k] - dInt[i,1] + sw[i k]

# precision of effect distributions (with multi-arm correction)
taud[i,k] <- tau*2*(k-1)/k

# adjustment for multi-arm trials
w[i,k] <- delta[i,k] - (dInt[i,k] - dInt[i,1])

# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev[])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD

#sd ~ dunif(0,5)

sd.prec <- pow(0.3728487988637566, -2) #precision of informative distribution
sd ~ dlnorm(-2.795824123316176, sd.prec) # prior on between-trial variance

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
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dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Target (Random effects model)

model{
for(i in 1:ns)} # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
delta[i,1] <- 0 # treatment effect is zero for control arm
muli] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[il)X # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precfi,k]) # normal likelihood
thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
dev[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*preci,k]

#Form covariate for target of intervention. p_only = 1 (parent only), c_only = 1 (child only).
#Reference is both i.e. p_only=c_only=0
p_only[i,k]<- equals(parent[i,k], 1)*(1-equals(child[i,k],1))
c_only[i,k]<- (1 - equals(parent[i,k],1))*equals(child[i,k],1)
}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
for(k in 2:nal[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md][i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta[1]*(p_only[i,k] - p_only[i,1]*(1-equals(i[i,k],1))) +
beta[2]*(c_only[i,k]-c_only[i,1]*(1-equals({[i,k],1))) + sw]i,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials

w(i,k] <- delta[i,k] - ( d[t[i,k]] - d[t[i,1]] + beta[1]*(p_only[i,k] - p_only[i,1]*(1-
equals(t[i,k],1))) + beta[2]*(c_only[i,k]-c_only[i,11*(1-equals([i,k],1))) )
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# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdevl])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
sd ~ dunif(0,5)

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Priors for covariate effects

for (i in 1:2)}
betali]~dnorm(0,.0001)

}

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Setting (Random effects model)
model{

for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i]) # LOOP
THROUGH ARMS
precli,k] <- pow(sel[i,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precfi,k]) # normal likelihood
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thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
devl[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*prec[i,k]

#Form covariate for setting of intervention. g_only = 1 (group only), i_only = 1 (inidvidual only).
#Reference is both i.e. g_only=i_only=0
g_only[i,k]<- equals(groupli,k],1)*(1-equals(individualli,k], 1))
i_only[i,k]<- (1 - equals(groupli,k],1))*equals(individualli,k],1)
}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
for(k in 2:na[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta[1]*(g_only[i,k] - g_only[i,1]*(1-equals(i[i,k],1))) +
beta[2]*(i_onlyl[i,k]-i_only[i,1]*(1-equals(i[i,k],1))) + sw[i,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials

w(i,k] <- delta[i,k] - ( d[t[i,k]] - d[t[i,1]] + beta[1]*(g_only[i,k] - g_only[i,1]*(1-
equals(t[i,k],1))) + beta[2]*(i_only[i,k]-i_only[i,1]*(1-equals(t[i,k],1))) )

# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev(])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
#sd ~ dunif(0,5)

sd.prec <- pow(0.3728487988637566, -2) #precision of informative distribution
sd ~ dlnorm(-2.795824123316176, sd.prec) # prior on between-trial variance

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Priors for covariate effects
for (i in 1:2)§
betali]~dnorm(0,.0001)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
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dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Delivery (Random effects model)

model{
for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i]) # LOOP
THROUGH ARMS
precli,k] <- pow(seli,k], -2) # set precision
yli,k] ~ dnorm(thetali,k],precli,k]) # normal likelihood
thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
dev[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*preci,k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:na[i]])
for(k in 2:na[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md][i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta*(remote[i,k] - remotel[i,1]*(1-equals(i[i,1],1))) + sw]i,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)k
# adjustment for multi-arm trials

w[i,k] <- deltali,k] - ( d[t[i,k]] - d[t[i,1]] + beta*(remote[i,k] - remote[i,1]*(1-
equals(t[i,1],1))) )

# cumulative adjustment for multi-arm trials
sw[i,k] <- sum(w[i,1:k-1])/(k-1)
}
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}

# total residual deviance
totresdev <- sum(resdev(])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
#sd ~ dunif(0,5)

sd.prec <- pow(0.3728487988637566, -2) #precision of informative distribution
sd ~ dlnorm(-2.795824123316176, sd.prec) # prior on between-trial variance

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Priors for covariate effects
beta~dnorm(0,.0001)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]
dummy[2]<-goals[1,1]
dummy[3]<-reward[1,1]
dummy[4]<-monitor[1,1]
dummy[5]<-teach[1,1]
dummy[6]<-facilit[1,1]
dummy[7]<-diet[1,1]
dummy[8]<-ex[1,1]
dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Network meta-regression Model- Covariate: Frequency (Random effects model)

model{
for(i in 1:ns){ # LOOP THROUGH STUDIES
wli,1]1<-0 # adjustment for multi-arm trials is zero for control
arm
deltafi,1] <- 0 # treatment effect is zero for control arm
mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
for(k in 1:na[i])X
THROUGH ARMS

precli,k] <- pow(seli,k], -2)
yli,k] ~ dnorm(thetali,k],precli,k])

# set precision
# normal likelihood
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thetali,k] <- mul[i] + deltali,k] # model for linear
predictor

# deviance contribution
devl[i,k]<-(y[i,k]-theta[i,k])*(y[i,k]-thetal[i,k])*prec[i,k]

}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev[i,1:nal[i]])
for(k in 2:na[i]){ # LOOP
THROUGH ARMS >1
# trial-specific effect distributions
delta[i,k] ~ dnorm(md[i,k],taud[i,k])

# mean of effect distributions, with multi-arm correction
md[i,k] <- d[t[i,k]] - d[t[i,1]] + beta*(weekly[i,k] - weekly[i,1]*(1-equals(t[i,1],1))) + sw]i,k]

# precision of effect distributions (with multi-arm correction)

taud[i,k] <- tau*2*(k-1)/k
# adjustment for multi-arm trials

wl[i,k] <- delta[i,k] - ( d[t[i,k]] - d[t[i,1]] + beta*(weekly[i,k] - weekly[i,1]*(1-
equals(t[i,1],1))) )

# cumulative adjustment for multi-arm trials
swli,k] <- sum(w[i,1:k-1])/(k-1)
}

}

# total residual deviance
totresdev <- sum(resdev]])

# effect is zero for reference
d[1]<-0

# vague priors for d
for(k in 2:nt){
d[k] ~ dnorm(0,.0001)
}

# vague prior for between-trial SD
#sd ~ dunif(0,5)

sd.prec <- pow(0.3728487988637566, -2) #precision of informative distribution
sd ~ dlnorm(-2.795824123316176, sd.prec) # prior on between-trial variance

# between-trial precision = (1/between-trial variance)
tau <- pow(sd, -2)

#Priors for covariate effects
beta~dnorm(0,.0001)

#Dummy variables for unused covariates in data
dummy[1]<-motiv[1,1]

dummy[2]<-goals[1,1]

dummy[3]<-reward[1,1]

dummy[4]<-monitor[1,1]

dummy[5]<-teach[1,1]

dummy[6]<-facilit[1,1]

dummy[7]<-diet[1,1]

dummy[8]<-ex[1,1]

Weight management: preventing, assessing and managing overweight and obesity: evidence
reviews for effectiveness and acceptability of weight management interventions in children
and young people living with overweight and obesity FINAL (January 2025)

387 of 391



FINAL

dummy[9]<-parent[1,1]
dummy[10]<-child[1,1]
dummy[11]<-f2f[1,1]
dummy[12]<-remote[1,1]
dummy[13]<-group[1,1]
dummy[14]<-individual[1,1]
dummy[15]<-less[1,1]
dummy[16]<-weekly[1,1]
dummy[17]<-intensive[1,1]

} ## MODEL ENDS

Under 12-18 years old — 6-12 months follow up (post intervention)

Fixed effects model
# PROGRAM STARTS
model{

for(i in 1:ns){

mu([i] ~ dnorm(0,.0001) # vague priors for all trial baselines
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# LOOP THROUGH ARMS
for (k in 1:nali]) {
varli,k] <- pow(seli,k],2) # calculate variances
precli,k] <- 1/var[i,k] # set precisions
yli,k] ~ dnorm(thetali,k],prec[i,k]) # normal likelihood
theta[i,k] <- mul[i] + d[t[i,k]] - d[t[i,1]] # model for linear predictor
dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*prec]i,k] #Deviance contribution
}

# summed residual deviance contribution for this trial
resdev[i] <- sum(dev]i,1:nal[i]])

}

totresdev <- sum(resdev[]) #Total Residual Deviance
d[1]<-0 # treatment effect is zero for reference treatment

for (k in 2:nt){ d[k] ~ dnorm(0,.0001) } # vague priors for treatment effects

# all MDs for each comparison
for (cin 1:(nt-1)) {
for (kin (c+1):nt) {
smdic,k] <- (d[k]-d[c]) }}

# treatment effect is zero for control arm

for (cin 1:nt) { mymd][c,c] <- 0}

# vague priors for treatment effects

for (cin 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {

mymd|c,k] <- d[K] - d[c]

mymd[k,c] <- -mymd[c,K]
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} # 7 PROGRAM ENDS

Random effects model

#This code is part of

#Dias, S., Welton, N.J., Sutton, A.J. & Ades, A.E. NICE DSU Technical Support Document 2:
A Generalised Linear Modelling Framework for #Pairwise and Network Meta-Analysis of
Randomised Controlled Trials. 2011; last updated September 2016 (available from
#http://www.nicedsu.org.uKk).

#This work should be cited whenever the code is used whether in its standard form or
adapted.

# Normal likelihood, identity link

# Random effects model for multi-arm trials

model{ # *** PROGRAM STARTS

for(i in 1:ns){ # LOOP THROUGH STUDIES
deltai,1] <- 0 # treatment effect is zero for control arm
muli] ~ dnorm(0,.0001) # vague priors for all trial baselines
for (k in 1:nali]) { # LOOP THROUGH ARMS

varfi,k] <- pow(seli,k],2) # calculate variances

precli,k] <- 1/var[i,k]  # set precisions

yli,k] ~ dnorm(thetal[i,k],prec[i,k]) # binomial likelihood

thetali,k] <- mu[i] + delta[i,k] # model for linear predictor
#Deviance contribution

dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*prec]i,k]

}
# summed residual deviance contribution for this trial
resdevl[i] <- sum(dev[i,1:na[i]])
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for (k in 2:na[i]) { # LOOP THROUGH ARMS
# trial-specific LOR distributions
delta[i,k] ~ dnorm(d[t[i,1],t[i,k]] ,tau)
}
}

totresdev <- sum(resdev[]) #Total Residual Deviance
# treatment effect is zero for control arm
for (cin 1:nt) { dlc,c] <-0}
# vague priors for treatment effects
for (c in 1:(nt-1)) { # priors for all mean treatment effects
for (kin (c+1):nt) {
d[c,k] ~ dnorm(0,.001)
d[k,c] <- -d[c,k]
}

}
sd ~ dunif(0,5) # vague prior for between-trial SD

tau <- pow(sd,-2) # between-trial precision = (1/between-trial variance)

}

}
}
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