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About this briefing
This briefing is a summary of highly processed evidence * that reviews the
effectiveness of child healthy weight interventions since the publication of the
National Institute for Health and Care Excellence (NICE) guidance in 2013.
The findings from this report will inform the development of minimum
standards for child and young people’s weight management services.

Key points
•

Owing to the heterogeneity of the primary studies included in the reviews
drawing firm conclusions on the individual components of effective
interventions is difficult.

•

Interventions with more frequent contacts tended to be more
efficacious. 1,

•

2, 3, 4

Providing a practical component appears to be a common factor in
effective interventions across all age groups including for parents.3, 5, 6, 7

•

Engagement of parents may have a positive impact on weight outcomes,
especially for younger children.5, 7, 8, 9, 10, 11, 12

Background
The prevalence of the risk of overweight and obesity in children in Scotland
has remained relatively stable since 1998. In 2017, 72% of children aged
between 2 and 16 years were within a healthy weight range. 13 However, this
masks trends across different populations, as for girls the percentage of the
population which is of a healthy weight drops to 69%.13 There is also evidence

Evidence of effectiveness from research studies helps us to identify areas for effective
action. While the outcomes of individual primary outcome studies are important, these may be
atypical, and potentially biased. Such issues may only become apparent when studies are
repeated or interventions rolled out on a wider scale. Evidence and evidence-informed
recommendations from systematic reviews and reviews of reviews seek to reduce bias by
providing an overview of the findings of a number of studies. These form the basis of ‘highly
processed evidence’. While we acknowledge that other sources of evidence may be
available, because of time constraints and in the interests of quality assurance, the evidence
presented here is from these ‘highly processed evidence’ sources as opposed to primary
outcome studies.
1

*

of socio-economic inequalities in obesity rates, with a higher prevalence in
those living in the most deprived areas, particularly for children. 14
During childhood, those who are overweight or obese have an increased risk of
developing conditions such as hypertension, type 2 diabetes and asthma. 15, 16 If
their weight continues to be unhealthy into adulthood, there is an increased risk
of developing numerous conditions associated with adult obesity, such as type
2 diabetes, cardiovascular disease, osteoarthritis and some cancers.8, 17, 18
Long-term monitoring of the diet in Scotland has shown that we are
consistently eating too much fat and sugar in our daily diets and this is
contributing to the obesity epidemic in Scotland. 19
Addressing obesity requires a sustained and integrated portfolio of
preventative measures to address the obesogenic environment and social
norms so that healthy behaviours become easier for all, alongside
interventions that provide services for obese individuals wanting to lose
weight. Weight management interventions cannot deliver population-level
reductions in overweight and obesity but it is necessary to offer effective
evidence-based treatment services to people who are overweight or obese
and request support.
Weight maintenance is considered to be an acceptable goal of weight
management interventions in children and adolescents as their body mass
index (BMI) will improve as they grow taller. 20 However, once growth stops,
weight loss may be needed to achieve a healthier BMI.
Weight management services for children and adolescents in Scotland are
informed by the NICE guidance ‘Weight management: lifestyle services for
overweight or obese children and young people’20 which was published in
2013. The guidelines cover lifestyle weight management services for children
and young people aged under 18 years old who are overweight or obese.
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In addition to this, Scottish Intercollegiate Guidelines Network (SIGN) 115
‘Management of obesity’ 21 guidelines published in 2010 provide guidance for
practitioners working in Scotland. The guidance includes a section on the
treatment of obesity in children and young people.
To ensure that the development of the new ‘Minimum standards for weight
management services for children and adolescents’ are informed by the best
available evidence, NHS Health Scotland conducted this summary of highly
processed evidence since the publication of the NICE guidance.

Methodology
The review aims to answer the following research question: What does the
high-level evidence tell us about the components of effective weight
management interventions for children and young people?
Searches of 10 databases were conducted in December 2018. The search
terms were ‘child’, ‘young people’, ‘adolescent’, ‘pre-school’, ‘school’, ‘family’,
‘community’ and ‘weight management’. A full description of the methodology
is given in Appendix A.
The search generated 1,212 articles and an additional 155 articles were
identified through a manual search. There articles were screened using
agreed inclusion and exclusion criteria. After full-text screening, 31 articles
were found to be relevant to the research question. The details of the
screening are given in the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) diagram in Appendix B.
The findings represent a summary of these relevant articles.
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Findings
Overview of studies
The majority of the studies included in the systematic reviews used BMI †,
adjusted for age and sex, or BMI z-scores ‡ as an outcome measure for the
interventions.
There is consistent evidence from 11 reviews that interventions that adopt a
multi-component approach which includes dietary and physical activity
elements along with behavioural strategies and parent or family involvement
can be effective in improving weight outcomes (such as changes in or
maintenance of BMI, or reductions in percentage overweight) of overweight
and/or obese children and adolescents.2, 5, 7, 8, 9, 15, 17, 22, 23, 24, 25
Only one review examined the effectiveness of brief interventions in primary
care 26 for children and adolescents. The review found that compared to no
treatment or usual care these interventions were associated with a marginal
effect on z-BMI of -0.04 (95% CI -0.08 to -0.01). However, the researchers
recognised that this effect size is ineffective to get the required weight
reduction to gain health benefits in the population.
The primary studies included in the systematic reviews identified for this paper
looked at a range of dietary strategies, physical activities and behavioural
approaches in different combinations. Dietary strategies included the traffic
light diet (encourages the uptake of foods that are low in fat and sugar, and
have high nutritional value, i.e. ‘green’ foods, and the decreased intake of
foods that are high in fat and sugar, and have low nutritional value, i.e. ‘red’
foods), calorie intake restrictions and general healthy eating advice.7, 27, 28
Physical activity elements varied from advice about general physical activity

If the BMI of a child or adolescent is found to be above the 98th centile for their age and sex,
on UK standard growth charts, they are classified as obese; between the 91st and 98th centile
they are considered to be overweight.
‡ BMI z-scores are also used as a measure of how many standard deviations a child or young
person’s BMI is above or below the average BMI for their age and sex.
4
†

recommendations to supervised sessions lasting two hours or more per
week.28 Behavioural approaches included motivational interviewing, goal
setting and problem solving.17

Components of effective interventions
In each of the included reviews, there was considerable heterogeneity
between the primary studies. This, along with a lack of detailed information
reported about the components of each intervention, makes drawing
conclusions about the scale to which aspects contribute to the most effective
interventions difficult.
Findings from a large-scale review4 which included studies with children under
20 years, suggest the following components may enhance the efficacy of an
intervention:
•

Monitoring of dietary intake at an individual level by the child,
adolescent or parent appeared to be an effective approach. This effect
was enhanced when guidance was provided on appropriate dietary
intake.

•

Targeting specific dietary components, e.g. decreasing consumption of
sugar-sweetened beverages had a greater impact than general healthy
eating advice.

•

Strategies that prioritise personalised behaviour change based on
individual health education or behaviour needs.

•

Use of health-coaching techniques by health professionals to assist
individuals to identify, prioritise, implement and evaluate agreed,
prioritised health behaviour changes.

Components of effective interventions for preschool
children
The evidence in this section draws on one systematic review and one
meta-analysis which include populations of children under six years.
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For this age group, evidence from one review suggests that practical
experience may affect the effectiveness of an intervention for both the child
and the parent. The review that examined interventions for preschool
children5 reported effective intervention strategies used among parents
included interactive education on health, physical activity and nutrition,
practical experience of physical activity and behavioural therapy. The review
also reported that effective child intervention strategies used among preschool
children included interactive education on physical activity and nutrition, and
practical experience of physical activity.
A meta-analysis reported the more effective interventions for preschool
children were likely to include a general parenting skills and behaviours
component. 29
The timing of the initiation of the intervention may also be an important factor
within this age group. The meta-analysis29 found the small number of studies
which showed a continued effect at long-term follow-up were all initiated
during preschool age rather than in infancy.
However, owing to the small effect sizes found and the heterogeneous nature
of the studies it is difficult to draw firm conclusions.

Components of effective interventions for primary
school-age children
The evidence in this section draws on one systematic review and one
meta-analysis which include studies with populations of children
predominately aged five to 12 years.
As with preschool children, for this age group the evidence suggests that
practical experience may affect the effectiveness of an intervention for both
the child and parent.
One review6 which examined features of effective interventions (i.e. those
achieving clinically significant improvements in BMI z-scores) found the
6

mechanisms, which were common to the five most effective interventions and
absent from the 15 least effective interventions, were:
•

Providing three or more sessions which offered the families the
opportunity to take part in a practical component such as physical
activity and/or behaviour change techniques.

•

Delivering three or more sessions to both the parents and children,
aiming to change behaviours across the family.

•

Delivering three or more child group sessions and parent group
sessions, to establish social support for parents and children.

Practical components were characterised by sessions which demonstrated
and gave experience of behaviour changes rather than simply telling people
what to change.6 Although it should be noted that these findings were drawn
from a small number of studies reporting clinically significant results.
A meta-analysis7 also suggested the importance of practical sessions in the
efficacy of interventions. It reported that the greatest post-intervention effect in
an intervention targeting children was a community-based intervention (mean
BMI difference = 2.10 kg/m2) where the parents and children attended 18
two-hour group education and exercise sessions twice weekly over nine
weeks and then received a 12-week free family swimming pass.

Components of effective interventions for adolescents
The evidence in this section draws on one systematic review and one
meta-analysis which include populations of children aged 10–19 years.
As with the younger age groups, the evidence for adolescents suggests that
practical experience, particularly for physical activity, may affect the
effectiveness of an intervention.
A meta-analysis7 reported that the greatest post-intervention effect was found
in interventions which included a two-month community-based intensive
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exercise training intervention four times per week, for 90 minutes each,
combined with dietary restrictions (500 calorie deficit).
A review found that clinical trials that included regular exercise (at least 40
minutes three times a week) as a component of the intervention were
effective,3 although this was based on findings from heterogeneous studies so
should be interpreted with caution.

Intervention intensity and duration
There is evidence from four reviews to suggest that better weight outcomes
were associated with greater intervention intensity.1, 2, 3, 4 Although there is
inconsistent evidence about the optimum number and frequency of contacts,
interventions with more frequent contact tended to be more efficacious.
One large-scale review concluded that effective interventions were often
delivered through frequent face-to-face contacts, with a duration of three
months or more. This was followed up by a less intensive phase often
delivered via less frequent face-to-face contact or text messaging for up to 18
months.4
There were mixed findings reported on the effect of the duration of the
intervention on efficacy. Two reviews reported that interventions that lasted
six months or more were found to be more effective than those of a shorter
duration.7, 8 However, one review reported the efficacy of the intervention did
not appear to be associated with the length of time children received the
intervention, 30 and another that longer interventions were less effective.1
These mixed findings may be attributable to the heterogeneous nature of the
primary studies in the reviews.

Group and one-to-one sessions
There was no evidence found for this review examining the efficacy of one-toone sessions over group sessions. However, the findings from one review6
suggest the inclusion within an intervention of three or more child group
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sessions and parent group sessions to establish social support for parents
and children, may be associated with an intervention’s effectiveness.

Maintenance of BMI
Evidence about which interventions help children to maintain their BMI or, in
older adolescents, maintain reductions in BMI is currently limited, in part
because few studies follow participants in the longer term. One review, which
looked at multi-component interventions for under-six-year-olds, found that
outcomes were maintained to at least two years post intervention.16 However,
this should be interpreted with a degree of caution as the attrition rates were
relatively high (more than 50%).
The age of participants may be a factor in maintenance of outcomes. While
weight management interventions seemed to be more effective in younger
age groups (< 12 years) in the short term, in the longer term, older age groups
(> 12 years) were more likely to maintain improvements.9

Parent or family involvement
There is consistent evidence from seven reviews that interventions that target
parents and children or whole families are more effective in improving BMI
than child-only interventions, particularly in younger children (under 12
years).5, 7, 8, 9, 10, 11, 12
One review also suggested family involvement may also help maintain
improvements.8 However, a review that examined UK interventions found
insufficient evidence to suggest how the inclusion of parents and the wider
family impacted on effectiveness. The review found evidence to suggest a
change in short-term outcomes, but insufficient robust evidence to indicate
benefit is long lasting at 12 month or more follow-up. 31
A review found parental involvement in weight management interventions
targeting children may have a positive impact on the parents’ BMI as well as
supporting greater improvements in their children.31
9

Furthermore, for children aged between two and 12 years, parent-only
interventions may be as effective as parent-child interventions 32, 33 and
significantly more effective than child-only interventions.10, 22, 33 However,
compared to interventions that involved children as well, there was a tendency
for parent-only groups to have higher attrition rates10, 32 and they reported
lower satisfaction with the interventions.22

Delivery professionals
Only one review reported evidence on the contribution of the delivery
professionals to the efficacy of the intervention. The review reported that
interventions that were delivered by professional staff, for example dietitians
and exercise trainers, tended to be more efficacious than those delivered by
paraprofessional or community-based staff,1 although this was based on
findings from a small number of heterogeneous studies so should be
interpreted with caution.

Use of technology
Across the reviews that examined the use of technology, for example smart
phones, text messaging and apps, no statistically significant difference in
weight outcomes between the intervention and control groups were
found.4, 34, 35, 36 The overall quality of studies included was not high, therefore
these findings should be interpreted with caution.
One review, which included only two studies involving children aged seven to
17 years, reported electronic contact appeared unsuccessful in achieving
weight loss. However, smartphone usage was linked to improved engagement
and reduced dropout rates during the maintenance phases of interventions.35
One review found statistically significant differences in physical activity levels
and fruit and vegetable consumption in a small number of included studies.
This suggests that technology-based interventions may have a positive effect
on encouraging a healthier lifestyle in obese and overweight children and
adolescents. Although, owing to the heterogeneity of the studies it is unclear
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whether the effect was due to the technology component of the intervention or
not.34

Socio-economic inequalities
One review analysed the differential outcomes for children and adolescents
participating in a weight management intervention across socio-economic
groups. Family-based interventions seemed to be equally effective across the
social gradient. 37 However, individual studies suggested that children in the
lowest socio-economic groups benefited more from participating in one-to-one
counselling interventions and from an intervention that aimed to reduce
screen time in children aged four to seven years.37
An evidence briefing from NHS Health Scotland looked at the effectiveness
evidence for interventions that had the potential to narrow the difference in
childhood obesity prevalence across different socio-economic groups. This
briefing concluded that there was limited evidence of effectiveness for
interventions with the potential to reduce inequalities in childhood obesity. 38

Limitations
This review was limited to highly processed evidence such as systematic
reviews and meta-analysis from a limited number of databases. It is possible
that a more comprehensive search might identify additional useful information,
particularly in the areas where evidence is limited. The majority of the studies
included in the identified reviews and meta-analyses were from countries
outside the United Kingdom, so the transferability of the findings to a Scottish
context may be difficult. The ages and gender of participants were not
necessarily representative of the general population.

Conclusions
Overall, there was evidence of effectiveness of multi-component weight
management interventions involving families or parent–child units. However,
effects tended to be relatively small and there was limited evidence of this
being maintained in the longer term (follow-up at 12 months or more). This
11

suggests that weight management interventions are only one small part of the
effort needed to tackle overweight and obesity in children and adolescents.
Across the body of evidence there appears to be some common themes.
However, owing to the heterogeneity of the primary studies, drawing firm
conclusions on the impact of individual components may be difficult,
For all age groups, practical hands-on experience appears to be effective in
generating positive weight outcomes. This experience was characterised by
sessions which demonstrated and gave experience of behaviour changes
rather than simply telling people what to change.
Interventions with more frequent contacts tend to be more effective. Effective
interventions were often delivered through frequent face-to-face contacts,
which was followed up by a less intensive phase.
Engagement of parents may have a positive impact on weight outcomes,
especially for younger children. Parental involvement may also have a
positive impact on the parents’ BMI as well as supporting greater
improvements in their children. For younger children parent-only interventions
may be as effective as parent–child interventions, however, these can have
higher attrition rates and lower reported satisfaction with the intervention.
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Appendix A
Evidence review methodology
Search strategy
The search centred on highly processed evidence (systematic reviews and
meta-analysis) which summarised high-quality international research
(including Scotland and the rest of the UK where this is available) that had
been quality assured.
No further critical appraisal was undertaken by NHS Health Scotland. The
focus was evidence of effectiveness of interventions that aimed to reduce or
maintain the weight of overweight or obese children. Searches of the following
databases were conducted in December 2018: CINAHL, MEDLINE, ProQuest
Public Health, Applied Social Sciences Index and Abstracts (ASSIA),
International Bibliography of the Social Sciences (IBSS) & Sociological
abstracts, NES Knowledge Network, The National Institute for Health and
Care Excellence (NICE), National Institute for Health Research (NIHR), World
Health Organization (WHO) and The Cochrane Library.
These databases were searched using ‘child’, ‘young people’, ‘adolescent’,
‘pre-school’, ‘school’, ‘family’, ‘community’, ‘weight management’ as search
terms. After de-duplication 1,212 were identified for potential inclusion. A
further 155 articles were identified through manual searching.
After a review of the title, abstract and, in some cases, full text, 31 were
relevant to the research question and met the following criteria:

Inclusion criteria
•

Systematic reviews of interventions that aimed to reduce weight in
children and/or young people (0–18 years) who were obese or
overweight (including parent-only interventions).
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•

Systematic reviews of interventions that aimed to maintain weight in
children who were obese or overweight (including parent-only
interventions).

•

Interventions that focused on non-pharmacological and non-surgical
management of obesity in children and young people.

•

Reviews that reported a weight-related measure, e.g. weight, BMI as a
primary outcome measure.

•

Reviews of interventions from any of the following settings: school,
community, home.

•

Reviews that were published in English from 2012 onwards.

Exclusion criteria
•

Reviews that focused specifically on populations living outside the UK,
e.g. African–American, Latino–American.

•

Reviews that included populations of ‘normal’ weight.

•

Interventions that focused on food or vitamin supplements, e.g. green
tea or chromium.

•

Reviews of pharmacological or surgical treatments.

•

Reports of primary research.

•

Systematic reviews of interventions that aimed to prevent excessive
weight gain in pregnancy of overweight or obese women.

•

Interventions that focused on eating and weight disorders.

•

Reviews with predominately poor-quality studies.
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