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Abstract

Background

Prevention of obesity in children is an international public health priority given the prevalence of the condition
(and its significant impact on health, development and well-being). Interventions which aim to prevent obesity
involve behavioural change strategies that promote healthy eating and/or physical activity which work by
reducing energy intake and/or increasing energy expenditure, respectively.

Objectives



The primary objectives are to evaluate the effects of interventions that aim to modify dietary intake or physical
activity, sedentary behaviour, sleep, play and/or structured exercise, or a combination of both, on changes in
zBMI score, BMI and serious adverse events among children. The secondary objectives are to collect
information to explore if, how, and why the effectiveness of interventions on zBMI/BMI varied on factors related to
health inequity and to collect information about the costs of interventions to enable use of the review as a source
of information to inform economic analyses.

Search methods

We used standard, extensive Cochrane search methods. The latest search date was February 2023.

Selection criteria

Randomised controlled trials of dietary and/or activity interventions that aimed to prevent overweight or obesity in
children and young people aged 5 to 11 years, reported outcomes at a minimum of 12 weeks post-baseline and
targeted children in the general population.

Data collection and analysis

We used standard Cochrane methods. Our outcomes were BMI, age- and sex-standardised BMI (zBMI), BMI
percentile and serious adverse events. We used GRADE to assess the certainty of the evidence for each
outcome.

Main results

We included 172 studies (189,707 participants), of which 149 (160,267 participants) were included in meta-
analyses. Studies were based mainly in high-income countries such as the USA and in Europe, 13% were in
upper middle-income and 2% in lower middle-income countries. Most of the studies compared an intervention
involving strategies to improve both dietary intake and activity levels with a control group. Interventions were
mostly delivered at school, with some being delivered at home, in the community or within a primary care setting.
Most interventions were implemented for less than 9 months with the shortest intervention conducted over one
visit and the longest over 4 years.

Dietary interventions versus control

Dietary interventions compared with control may have little to no effect on BMI at short-term (12 weeks to <9
months from baseline; MD 0, 95% CI-0.10 to 0.10; 5 studies, 2107 participants; very low-certainty evidence),
medium-term (9 months to < 15 months from baseline; MD -0.01, 95% CI -0.15 to 0.12; 9 studies, 6815
participants; low-certainty evidence) follow-up or BMI and zBMI at long term follow-up (15 months from baseline
or more ;BMI: MD -0.17, 95% CI -0.48 to 0.13; 2 studies, 945 participants; zBMI: MD -0.05, 95% CI -0.10 to 0.01;
7 studies, 5285 participants low-certainty evidence).

Dietary interventions compared with control, probably do not reduce zBMI at short- or medium-term follow-up
(short-term: MD -0.06, 95% CI -0.13 to 0.01; 8 studies, 33695 participants; or medium-term: MD -0.04, 95% Cl
-0.10 to 0.02; 9 studies, 7048 participants; moderate certainty evidence).

Activity interventions versus control

Activity interventions compared with control, do not reduce BMI and zBMI at short-term or long-term follow-up
(BMI short-term: MD -0.02, 95% Cl -0.17 to 0.13; 14 studies; 4069 participants; zBMI short-term: MD 0.02, 95% CI
-0.07 to 0.02; 6 studies; 3580 participants; low-certainty evidence; BMI long-term: MD -0.07, 95% CI -0.24 to 0.10;
8 studies; 8302 participants; zBMI long-term: MD -0.02, 95% CI -0.09 to 0.04; 6 studies; 6940 participants; low-
certainty evidence). Activity interventions likely resultin a slight reduction of BMI and zBMI at medium-term
follow-up (BMI: MD -0.11, 95% CI -0.18 to -0.05; 16 studies; 21286 participants; zBMI: MD -0.05, 95% CI -0.09 to
-0.02; 13 studies; 20600 participants; moderate-certainty evidence).

Dietary and activity interventions versus control

Dietary and activity interventions compared with control may result in a slight reduction in BMI and zBM| at short-
term follow-up (BMI: MD -0.11, 95% CI -0.21 to -0.01; 27 studies; 16066 participants; zBMI: MD -0.03, 95% Cl
-0.06 to 0.00; 26 studies; 12784 participants; low-certainty evidence) and likely result in a reduction of BMI and
zBMI at medium-term follow-up (BMI: MD -0.11, 95% CI -0.21 to 0.00; 21 studies; 17547 participants; zBMI: MD
-0.05, 95% CI -0.07 to -0.02; 24 studies; 20998 participants; moderate-certainty evidence).

Dietary and activity interventions compared with control do not reduce BMI and zBMI at long term follow-up (BMI:
MD 0.03, 95% CI -0.11 to 0.16; 16 studies; 22098 participants; zBMI: MD -0.02, 95% CI -0.06 to 0.01; 22 studies,
23594 participants low-certainty evidence).

Of 36 studies reporting data on serious adverse events, only six observed such events; three reported injuries
and other medical illnesses requiring a visit to a medical care provider; one reported a small number of cases of
headache, allergy, behavioural problems and abdominal discomfort; one study reported a few cases of dizziness
during baseline venipuncture; one study reported one case of mortality, although it was not reported if related to
the intervention or participation in the trial.



Heterogeneity was apparent in the results from all outcomes at the three follow-up times, which could not be
explained by main setting of the interventions (school; home; school and home; other), country income status
(high income vs non-high income), participants socioeconomic status (low vs mixed) and duration of the
intervention. Most studies excluded children with a mental or physical disability.

Authors' conclusions

The body of evidence in this review demonstrates that a range of school-based physical activity interventions,
alone or in combination with dietary interventions, can have a modest beneficial effect on obesity in childhood at
short- and medium-term, but not at long term, follow-up. Diet interventions alone may result in little to no
difference. Limited evidence of low quality was identified on the effect of dietary and/or activity interventions on
adverse effects and health inequalities; exploratory analyses of these data suggest no meaningful impact. A
dearth of evidence was identified for home and community-based settings (e.g. delivered through local youth
groups), for children living with disabilities, and indicators of health inequity.

Plain language summary

Do dietary and activity strategies help prevent obesity
in children aged 5 to 11 years?

Key messages

- Strategies for changing activity levels, or both activity levels and diet, of children to help prevent them
developing overweight or obesity might be effective in making small reductions in body mass index (BMI) in
children aged 5 to 11 years.

- There is very little information about whether the strategies resulted in serious harms (e.g. eating disorders) but
from what we found there appears to be little or no effect.

- This change in BMI, when provided to many children across a whole population, is useful for parents concerned
about their children becoming overweight as they move into adulthood and for governments in trying to tackle the
problems of obesity through the life course.

Why is preventing obesity in children important?

More children are developing overweight and obesity worldwide. Being overweight as a child can cause health
problems, and people may be affected psychologically and in their social life. Children that are overweight are
likely to be overweight as adults and continue to experience poor physical and mental health. Indeed, childhood
obesity is associated with type 2 diabetes and heart disease in adulthood and middle-age mortality.

What did we want to find out?

We wanted to find out if strategies to help people modify their diet or activity (or both) are effective at preventing
obesity in children aged 5 to 11 years. We also wanted to find out if dietary and/or activity interventions were
associated with any serious adverse events.

What did we do?

We searched many scientific databases to find studies that looked at ways of preventing obesity in children. We
included studies aimed at children aged 5 to 11 years. We only included studies if the methods they were using
were aimed at changing children's diet, or their level of activity (i.e. increasing physical activity or reducing
inactive time) or both. We looked only for the studies that randomly placed people into groups receiving different
strategies (which may include changing nothing). We looked at how well the studies were done and analysed
them in sets of similar ones.

What did we find?

We found 172 studies that involved 189,707 children. The studies were based mainly in high-income countries
such as the USA and in Europe, although 13% were in upper middle-income and 2% in lower middle-income
countries. The majority of the studies compared an intervention involving strategies to improve both dietary
intake and activity levels with a control group. Most interventions were implemented for less than 9 months with
the shortest intervention conducted over one visit and the longest over 4 years. The majority of the studies
declared non-industry funding, twenty- four studies (2%) were funded in part of wholly by industry (e.g., food
suppliers, pharmaceutical industry and private healthcare services). Most strategies were tried in schools, though
some were based in the home or other places. We found very few studies based in community settings such as
youth groups.

Our analyses included results from 149 studies of 160,267 children. We found that children who were helped with
a strategy to change their activity levels alone or in combination with a strategy to change their diet, may have
their BMI reduced, compared to children who were not given any strategy. This means that these children may



have been able to reduce their weight by a small amount. In contrast, children who were helped with a strategy to
change their diet only, did not have their BMI reduced.

Only a few studies reported any possible harms of the strategies, and no serious harms were identified in these.
What are the limitations of the evidence?

Our confidence in the evidence is moderate to very-low. However, it is difficult to be confident that funding more
studies, at least more school-based studies, would produce a much higher level of confidence in the results.

Four main factors reduced our confidence in the evidence.

1. Results were very inconsistent across the different studies.

2. A lot of the studies had limitations in how they were done.

3. Studies were very small or there were not enough studies in of a similar type to be certain about the results.
4. Results from some studies are not reported and this may have an impact on the results of our analyses.

This review does not provide sufficient information to be able to assess how well strategies work for children with
disabilities, or whether those implemented in community settings are effective.

How up to date is this evidence?

This review updates our previous review. The evidence is up to date to February 2023.

Summary of findings

Summary of findings 1

Dietary interventions versus control

Patient or population: children aged 5-11 years
Setting: all settings (school, home, school + home, others)
Intervention: dietary interventions
Comparison: control (no active interventions)
Illustrative comparative risks (95% ClI) N of Certainty of
Outcomes Sh g ; ; participants the Comments
\Without intervention* Wlth dietary interventions (mean (studies) evidence
difference) (GRADE**)
BMI short term The mean BMI score at short-term There may be
(12 weeks Average BMI = 16 follow-up in the intervention group was, [2107 (5 +--- little to no
from baseline 9 - on average, 0 points (0.1 points lower |studies) Very low? difference in
to <9 months) to 0.1 points higher) BMI
BMI medium The mean BMI score at short-term There may be
term (9 _ follow-up in the intervention group was, (6815 (9 ++-- little to no
months to <15 Average BMI = 16.23 on average, 0.01 points lower (0.15 studies) LowP difference in
months) points lower to 0.12 points higher) BMI
The mean BMI score at medium-term There may be
BMI long term _ follow-up in the intervention group was, {945 (2 ++-- little to no
(> 15 months) Average BMI = 16.48 on average, 0.17 points lower (0.48 studies) Low® difference in
points lower to 0.13 points higher) BMI
zBMI short .
Average zBMI in the general The mean BMI score at long-term Probably
term (12 S ", ) . . T
ks f population is 0 by definition. zBMI [follow-up in the intervention group was, |3695 (8 +++- results in little
wee s rom in all included studies ranges from [on average, 0.06 points lower (0.13 studies) Moderated  [to no difference
baseline to <91 5344 1 6 with median 0.71 points lower to 0.01 points higher) in ZBMI
months)
zBMI medium |Average zBMI in the general The mean zBMI score at short-term Probably
term (9 population is 0 by definition. zBMI  [follow-up in the intervention group was, |7048 (9 +++- results in little
months to <15 [in all included studies ranges from |on average, 0.04 points lower (0.1 studies) Moderate®  [to no difference
months) -0.23 to 1.6 with median 0.71 points lower to 0.02 points higher) in zBMI
2BMI long Average zBMI in the general The mean zBMI score at medium-term There may be
population is 0 by definition. zBMI  [follow-up in the intervention group was, |5285 (7 ++-- little to no
term (> 15 ; . . . . { . )
th in all included studies ranges from |on average, 0.05 points lower (0.1 studies) Low difference in
months) -0.23 to 1.6 with median 0.71 points lower to 0.01 points higher) zBMI
One study reported serious adverse events that may have occurred as a
result of the intervention, including headache (none in intervention, 1% of
Serious the participants in the control group), allergy (1% in both the intervention
adverse and control group), behavioural problems (1% in the intervention and 0.5% (1913 (5 ++--
t in the control group) and abdominal discomfort (2% in both the intervention |studies)** Low?
events and the control group). Adverse events were reported by 21 non-completer
participants as a reason to stop drinking the beverages and by 7 children
who completed the study

*The median BMI without the intervention is the 50th percentile values of BMI in children aged 8.5 (short term; ~ 6 months), 9 (medium
term; ~ 12 months) and 9.5 (long term; ~18 months) years derived from the CDC 2000 growth charts for boys and girls; the median zBMI
without intervention is calculated from the zBMI of participants in the control group of all included studies measured at follow-up.

**Criteria for judging certainty in the evidence are reported in Appendix 1.




***Number of randomized participants.
EXPLANATIONS

aDowngraded one level due to imprecision (evidence from 2107 participants); one level due to inconsistency (low heterogeneity (I2 0%, P
=0.66 ) but point estimates and confidence intervals vary considerably); one level due to publication bias (results from one study are not
reported and no information regarding the direction of the effect is reported; results that are ineligible for inclusion in the meta-analysis from
one study show no evidence of effect of the intervention;results that are ineligible for inclusion in the meta-analysis from one study suggest
a beneficial effect of the intervention. Meta-analysis of results from shows no evidence of effect of the intervention; the proportion of missing
data is very large (52%) and there is potential for missing results to impact on the synthesised effect estimate);

bDowngraded one level due to inconsistency (moderate heterogeneity (I2 43%, P=0.08) and point estimates and confidence intervals vary
considerably); one level due to publication bias (data from one study that are ineligible for inclusion in the meta-analysis suggests a
beneficial effect of the intervention; meta-analysis of results shows no evidence of effect of the intervention; the proportion of missing data is
relativelly large (37.5%) and there is potential for the missing results to impact on the synthesised effect estimate);

®Downgraded one level due to imprecision (evidence from 945 participants); one level due to inconsistency (low heterogeneity (I2 8%,
P=0.3) but point estimates and confidence intervals vary considerably);

dDowngraded one level due to inconsistency (large heterogeneity (I2 93%, P<0.00001) and point estimates and confidence intervals vary
considerably);

€Downgraded one level due to inconsistency (large heterogeneity (I2 80%, P<0.00001) and point estimates and confidence intervals vary
considerably);

fDowngraded one level due to risk of bias (evidence contributing 50.2% of the weight is from four results at high risk of bias); one level due
to inconsistency (substantial heterogeneity (I2 67%, P=0.006) and point estimates and confidence intervals vary considerably);

9Downgraded one level due to imprecision (evidence is from 1913 participants) and one level due publication bias (there is potential for
missing evidence as the reported results are from studies that measured BMI, zBMI or BMI percentile at baseline and follow-up only).

Abbreviations: CDC: Centers for Disease Control and Prevention; Cl: confidence interval.

Summary of findings 2

Activity interventions versus control

Patient or population: children aged 5-11 years
Setting: all settings (school, home, school + home, others)
Intervention: activity interventions
Comparison: control (no active interventions)
Illustrative comparative risks (95% CI) N of Certainty of
Outcomes : iy ; participants the Comments
Without intervention* X\,Iflfth activity interventions (mean (studies) evidence
ifference) (GRADE**)
BMI short
sho The mean BMI score at short-term There may be
term (12 . . . .
ks from  |Average BMI = 16 follow-up in the intervention group was, |4069 (14 ++-- little to no
wee X on average, 0.02 points lower (0.17 studies) Low? difference in
baseline to <9 points lower to 0.13 points higher) BMI
months)
BMI medium The mean BMI score at medium-term
term (9 _ follow-up in the intervention group was, |21286 (16 +++- Probably
months to <15 Average BMI = 16.23 on average, 0.11 points lower (0.18 studies) Moderate? |decrease BMI
months) points lower to 0.05 points lower)
The mean BMI score at long-term There may be
BMI long term _ follow-up in the intervention group was, |8302 (8 ++-- little to no
(> 15 months) Average BMI = 16.48 on average, 0.07 points lower (0.24 studies) Low® difference in
points lower to 0.1 points higher) BMI
zBMI short .
term (12 Average zBMI in the general The mean BMI score at short-term There may be
ks population is 0 by definition. zZBMI  [follow-up in the intervention group was, {3580 (6 ++-- little to no
wee s oM fin all included studies ranges from |on average, 0.02 points lower (0.07 studies) Lowd difference in
baseline to <9/ 4 535 1 6 with median 0.71 points lower to 0.02 points higher) BMI
months)
zBMI medium |Average zBMI in the general The mean zBMI score at medium-term
term (9 population is 0 by definition. zZBMI  |follow-up in the intervention group was, |20600 (13 +++- Probably
months to <15|in all included studies ranges from |on average, 0.05 points lower (0.09 studies) Moderate® |decrease BMI
months) -0.23 to 1.6 with median 0.71 points lower to 0.02 points lower)
2BMI long Average zBMI in the general The mean zBMI score at long-term There may be
population is 0 by definition. zBMI  |follow-up in the intervention group was, |6940 (6 ++-- little to no
term (> 15 . . . ) ) ¢ . .
th in all included studies ranges from |on average, 0.02 points lower (0.09 studies) Low difference in
months) -0.23 to 1.6 with median 0.71 points lower to 0.04 points higher) BMI
One study reported that dizziness during baseline venipuncture occurred in
2% of the children at baseline, and in 1.1% of the children at the end of the
Serious study. No other adverse events were reported by students during the health
adverse examinations. Two minor ankle sprains occurred during the sessions of the [21278 (11 +++-
t program (9 months incidence risk: 0.4 %). One study reported that the studies)** Moderate9
events incident rate of adverse events (e.g. musculoskeletal injuries) was 0.03 in
Year 1 (20 mild; 3 moderate; 1 severe); 0.02 in Year 2 (4 mild; 6 moderate; 2
severe); and 0.01 in Year 3 (5 mild; 2 severe).

*The median BMI without the intervention is the 50th percentile values of BMI in children aged 8.5 (short term; ~ 6 months), 9 (medium
term; ~ 12 months) and 9.5 (long term; ~18 months) years derived from the CDC 2000 growth charts for boys and girls; the median zBMI
without intervention is calculated from the zBMI of participants in the control group of all included studies measured at follow-up.




**Criteria for judging certainty in the evidence are reported in Appendix 1.
***Number of randomized participants.
EXPLANATIONS

aDowngraded one level due to risk of bias (evidence contributing 46.6% of the weight is from six results at high risk of bias); one level due to
inconsistency (large heterogeneity (I2 86%, P<0.00001) and point estimates and confidence intervals vary considerably);

bDowngraded one level due to risk of bias (evidence contributing 32.3% of the weight is from six results at high risk of bias);

®Downgraded one level due to risk of bias (evidence contributing 56% of the weight is from six results at high risk of bias); one level due to
inconsistency (substantial heterogeneity (I2 64%, P=0.007) and point estimates and confidence intervals vary considerably);

dDowngraded one level due to inconsistency (moderate heterogeneity (I2 35%, P=0.17) and point estimates and confidence intervals vary

considerably); one level due to publication bias ( results that are ineligible for inclusion in the meta-analysis from one study show no
evidence of effect of the intervention; results fromto studies eare not reported and no information regarding the direction of the effect is
reported. Meta-analysis show no evidence of effect of the intervention; the proprtion of missing data is relativelly large (35%) and there is

potential for missing results to impact on the synthesised effect estimate);

©Downgraded one level due to inconsistency (moderate heterogeneity (I2 48%, P=0.03) but point estimates and confidence intervals do not
vary considerably);

fDowngraded one level due to risk of bias (evidence contributing 36.3% of the weight is from two resuts at high risk of bias); one level due to
inconsistency (moderate heterogeneity (I2 55%, P=0.05) and point estimates and confidence intervals vary considerably);

9Downgraded one level due to publication bias (there is potential for missing evidence as the reported results are from studies that
measured BMI, zBMI or BMI percentile at baseline and follow-up only).

Summary of findings 3

Dietary and activity interventions versus control

Patient or population: children aged 5-11 years

Setting: all settings (school, home, school + home, others)
Intervention: dietary and activity interventions
Comparison: control (no active interventions)

Illustrative comparative risks (95% Cl) .
- : Certainty
With dietaryand [N of of the
Outcomes ) . . activity participants| Comments
Without intervention* . A . evidence
interventions (studies) o
. (GRADE**)
(mean difference)
The mean BMI
BMI short score at short-term
follow-up in the
12
term ( _ intervention group {16066 (27 ++-- May
weeks from [Average BMI = 16 . decrease
baseline t was, on average, studies) Low? BMI
aseline to 0.11 points lower
<9 months) (0.21 points lower to
0.01 points lower)
The mean BMI
BMI medium score at short-term
follow-up in the
term (9 _ intervention group (17547 (21 +++- Probably
months to |Average BMI = 16.23 ) p |decrease
was, on average, studies) Moderate
<15 . BMI
0.11 points lower
months) (0.21 points lower to
0 points)
The mean BMI
score at medium-
BMI long term follow-up in the There may
term (> 15 |Average BMI = 16.48 intervention group  |22098 (16 ++-- be little to no
th 9 T was, on average, studies) Low® difference in
months) 0.03 points lower BMI
(0.11 points lower to
0.16 points higher)
The mean BMI
2BMI short score at long-term
. Lo . follow-up in the
term (12 Average zBMI in the general population is 0 by definition. intervention arou 12784 (26 i May
weeks from [zBMI in all included studies ranges from -0.23 to 1.6 with group . decrease
baseline to |median 0.71 was, on average, studies) Lowd SBMI
h ' 0.03 points lower
<9 months) (0.06 points lower to
0 points)
The mean zBMI
ZBMI score at short-term
medium . . - follow-up in the
Average zBMI in the general population is 0 by definition. . ; e Probably
term (9 zBMl in all included studies ranges from -0.23 to 1.6 with intervention group 20998 (24 o |decrease
months to | . 071 was, on average,  [studies) Moderate® | g1
<15 ' 0.05 points lower
months) (0.07 points lower to
0.02 points lower)




zBMI long  [Average zBMI in the general population is 0 by definition. The mean zBMI 23594 (22 ++-- There may

term (> 15 (zBMIlin all included studies ranges from -0.23 to 1.6 with score at medium-  |studies) Lowf be little to no
months) median 0.71 term follow-up in the difference in
intervention group zBMI

was, on average,
0.02 points lower
(0.06 points lower to
0.01 points higher)

Four studies reported occurrence of serious adverse events.
In one study few adverse events and injuries were reported
amongst the participants. Injuries were reported by 2 girls
(11%) in the comparison group, and one girl (4.7%) in the
child-targeted group. Similarly, adverse events (problems
requiring a visit to a healthcare provider) were reported by
one girl (5.5%) in the comparison group, and 2 girls (9.5%) in
the parent-targeted group. The authors reported that none of
the above adverse events were judged by the Coordinating

S:rlous Center to be related to study participation, but the Center 27882 (19 Tt
a ve:s € deemed 2 of the injuries to be possibly related to studies) Moderate9
events

participation in the intervention. They also reported that an
elevated cholesterol value was reported for one participant
and notification was made to the family. In one study all-
cause mortality was reported for 0.9% of the participantsin
intervention group, but it is not reported whether this was
related to the intervention received; no other serious adverse
events were reported. In two studies low levels of extreme
dieting behaviour were observed in both the intervention and
control groups

*The median BMI without the intervention is the 50th percentile values of BMI in children aged 8.5 (short term; ~ 6 months), 9 (medium
term; ~ 12 months) and 9.5 (long term; ~18 months) years derived from the CDC 2000 growth charts for boys and girls; the median zBMI
without intervention is calculated from the zBMI of participants in the control group of all included studies measured at follow-up.

**Criteria for judging certainty in the evidence are reported in Appendix 1.
***Number of randomized participants.
EXPLANATIONS

aDowngraded one level due to risk of bias (evidence contributing 35.6% of the weight is from 12 results at high risk of bias); one level due to
inconsistency (large heterogeneity (I2 72%, P <0.00001 ) and point estimates and confidence intervals vary considerably);

IDDowngraded one level due to inconsistency (large heterogeneity (I2 74%, P<0.00001) and point estimates and confidence intervals vary
considerably);

®Downgraded one level due to risk of bias (evidence contributing 48.7% of the weight is from seven results at high risk of bias); one for
inconsistency (large heterogeneity (I2 72%, P<0.00001) and point estimates and confidence intervals vary considerably);

9dpowngraded one level due to risk of bias (evidence contributing 40.3% of the wegith isf rom 13 results at hgh risk of bias); one for
inconsistency (substantial heterogenei'{y(l2 58%, P=0.0001) and point estimates and confidence intervals vary considerably);

€Downgraded one level due to inconsistency (large heterogeneity (I2 77%, P<0.00001) and point estimates and confidence intervals vary
considerably);

fDowngraded one level due to risk of bias (evidence contributing 49% of the weight is from 12 results at high risk of bias); inconsistency
(large heterogeneity (12=88%, P<0.00001) and point estimates and confidence intervals vary considerably);

9Downgraded one level due to publication bias (there is potential for missing evidence as the reported results are from studies that
measured BMI, zBMI or BMI percentile at baseline and follow-up only).

Background

Population levels of overweight and obesity are a growing, major challenge throughout the world (WHO 2022;
World Obesity Atlas 2023). The causes of this are complex: a 2007 foresight report from the UK government
mapped over 100 interconnected factors, all of which contribute to the population prevalence of obesity
(Government Office for Science 2007). These factors include macroeconomic drivers, biological factors, food
supply and production, media, healthcare, built environment, transport and recreation, technology, early life
experiences and education. These factors can operate differently in different people, and partially explain
inequalities in childhood obesity. A good example is the relative cost of healthy food such as fruits and
vegetables, which may be prohibitive for families on a low income (Power 2021).

The global evidence suggests that the prevalence of overweight and obesity in children started to rise at the end
of the 1980s (Ng 2014). By 2010, 43 million children under five years of age were categorised as having
overweight or obesity, with approximately 35 million of these children living in low- and middle-income countries
(de Onis 2010). Internationally, childhood obesity rates continue to rise in some countries (e.g. Mexico, India,
China, Canada), although there is evidence of a slowing of this increase or a plateauing in some age groups in
some countries (WHO 2016; WHO 2017). In 2015, the World Health Organization (WHO) Commission on
Ending Childhood Obesity found that childhood obesity is reaching alarming proportions, including obesity in
children of primary school age, in many countries. The WHO posited that this posed an urgent and serious
challenge (WHO 2016; WHO 2017). The Sustainable Development Goals, set by the United Nations in 2015,



also identify prevention and control of non-communicable diseases, including obesity, as core priorities (United
Nations 2018). Obesity in childhood can be difficult to reverse through interventions (Al-Khudairy 2017; Mead
2017).

Children with obesity have poorer psychological well-being and elevated levels of cardio-metabolic risk factors
(Sommer 2018). Obesity comorbidities, including high blood pressure, high blood cholesterol and insulin
insensitivity, are being observed at an increasingly early age (Freedman 1999). Childhood obesity may also
cause musculoskeletal problems, obstructive sleep apnoea, asthma and a number of psychological issues (NHS
2014; Papoutsakis 2013; Paulis 2014; Rankin 2016). Childhood obesity is associated with type 2 diabetes and
heart disease in adulthood and middle-age mortality (PHE 2022; Umer 2017). Obesity itself tracks through to
adulthood (Simmonds 2016), strengthening the case for primary prevention. Adult obesity is associated with
increased risks for heart disease, stroke, metabolic syndrome, type 2 diabetes and some cancers (Bhaskaran
2014; Yatsuya 2010).Estimates of the economic impacts of obesity (adult and child) as a percentage of gross
domestic product (GDP) range from 0.13% in Thailand (Pitayatienanan 2014) to 9.3% in the USA (Waters 2018).
However, the methods used to estimate these costs vary between studies, and most studies use a health system
perspective rather than a societal perspective. Recently, Okunogbe 2021 estimated current and future national
economic impacts of obesity across a sample of heterogeneous contexts globally. They estimated that obesity
cost between 0.8% and 2.4% of GDP in 2019 in the eight countries in their study (Australia, Brazil, India, Mexico,
Saudi Arabia, South Africa, Spain and Thailand). Their projections revealed an increasing trend in obesity costs
as a percentage of GDP over time, estimated to reach 2.4% of GDP in Spain and up to 4.9% in Thailand by 2060.
They concluded that economic impacts of obesity are substantial and reach a similar magnitude in low-income
and middle-income countries as in high-income contexts. A separate projection for England reports that halving
childhood obesity by 2030 could save the National Health Service GBP 37 billion and wider society GBP 202
billion (Hochlaf 2020).

Children aged 5 to 11 years attend primary schools in most countries. Primary school years are a key period for
weight gain, and are seen as a key setting for obesity prevention (NICE 2014). Most children have long-term and
in-depth contact with primary schools (Clarke 2017; WHO 2021a), so they present key opportunities to undertake
and observe obesity prevention behaviours. The school environment, policies, curriculum, extracurricular
activities and personnel have the potential to influence children’s lifestyle behaviours positively, and play an
important role in instilling these behaviours. However, the other environments (in real life and virtual
environments) in which children live and play also provide opportunities for intervention.

The potential for negative unintended consequences of obesity prevention interventions has received much
attention. Whilst the risk of inducing or worsening eating disorders/disordered eating as part of an obesity
prevention intervention remains small, when this does occur the results can be severe (Allen-Scott 2014). The
shared aetiology of obesity and eating disorders has implications for the design of interventions to prevent
childhood obesity. Researchers in both the obesity and eating disorder fields have proposed using an integrated
approach to prevention that addresses the spectrum of weight-related disorders within interventions. The
identification of risk factors that are shared between these weight-related disorders is an essential step in
developing effective prevention interventions (Haines 2006).

The WHO Commission on Ending Childhood Obesity states that progress in tackling childhood obesity has been
slow and inconsistent, and obesity prevention and treatment requires a whole-of-government approach in which
policies across all sectors systematically take health into account, avoid harmful health impacts, and thus improve
population health and health equity (WHO 2016; WHO 2017). Indeed, it is now acknowledged that tackling
obesity requires a systems approach and policy initiatives across government departments that are joined-up
(Rutter 2017).

The broader system that influences obesity has been elegantly described (Government Office for Science 2007)
and is multi-level and complex in nature. Understanding this broader system allows us to identify points that could
be reasonable targets for intervention development. Some of these points are upstream (e.g. policy environment)
and some downstream (e.g. individual-level education), and some points in the system are more modifiable than
others. Downstream interventions rely on individuals actively making a choice to consume a healthier diet or
have a more active lifestyle. These types of interventions often simply provide education and information on a
healthy diet or healthy physical activity levels, and rely on the individual child and family being willing and able to
make these changes. Upstream interventions change policy or the environment in which the child lives (home,
school, the wider environment), which makes consuming a healthy diet and being physical activity the easy
choice (sometimes the only choice). Examples include mandatory food standards and guidance on physical
education for schools, policies around marketing of foods with a high level of fat, salt or sugar (HFSS foods)
which are targeted at children (including in supermarkets), town planning policies on mobile food and beverage
vans close to schools, and the number and locations of takeaways on walking journeys experienced by children.

There is evidence that downstream interventions are more likely to result in intervention-generated inequalities
(Adams 2016; Hillier-Brown 2014; McGill 2015). Importantly, the most successful approach to tackling childhood
obesity is to develop and implement both upstream and downstream interventions. Experts have noted, in
relation to Chapter 2 of the Childhood Obesity Plan for England, that the main focus of interventions relies on self-
regulation at an individual level (downstream interventions), and that an equal focus on upstream interventions is
also required if a step change in tackling childhood obesity is to be realised (Griffin 2021; Knai 2018). There is
also evidence that the successful implementation of a whole-school approach, such as that used in the Nutrition-
Friendly Schools Initiative (WHO 2021b), is a key factor in the effectiveness of interventions to promote healthy
eating for children aged 5 to 11 years. However, careful consideration should be given to how school culture can



and needs to be shifted, working with schools to tailor the approach and circumnavigate staff capacity issues,
and building relationships within and outside the school gates to enhance sustainability (Daly-Smith 2020;
Tibbitts 2021).

Description of the condition

Overweight and obesity are terms used to describe an excess of adiposity (or fatness) above the ideal for good
health. Current expert opinion supports the use of body mass index (BMI) cut-off points to determine weight
status (as healthy weight, overweight or obese) for children, and several standardised BMI (zBMI) cut-offs have
been developed that account for the child’s age and gender (Adab 2018; Bell 2018). Population monitoring of
overweight and obesity is best done through use of BMI, but this measure has limitations at an individual level
and, in children, zBMI is deemed to be more useful. Despite this, there is no consistent application of this
methodology by experts and a variety of percentile-based methods are also used, which can make it difficult to
compare randomised controlled trials (RCTs) that have used different measures and weight outcomes.

Overweight and obesity in childhood are known to have significant impacts on both physical and psychosocial
health (reviewed in Lobstein 2004). Indeed, many of the cardiovascular consequences that characterise adult-
onset obesity are preceded by abnormalities that begin in childhood. Hyperlipidaemia, hypertension, abnormal
glucose tolerance, and type 2 diabetes occur with increased frequency in children with obesity (Freedman 1999).
In addition, obesity in childhood is known to be associated with cardiovascular disease risk factors in adults
(Umer 2017), underpinning the importance of obesity prevention efforts.

Health inequalities

Obesity results from a sustained positive energy imbalance, and a variety of genetic, behavioural, cultural,
environmental and economic factors have been implicated in its development (reviewed in Lobstein 2004). The
interplay of these factors is complex and has been the focus of considerable research. However, the burden of
obesity is not experienced uniformly across a population, with the highest levels of the condition experienced by
those (including children) most disadvantaged (Ballon 2018). In high-income countries there is a significant
association observed between obesity and lower socio-economic status e.g. in the UK, Office for National
Statistics & NHS Digital (NHS Digital 2020). In the UK, body mass trends during childhood were associated with
local area deprivation in a large UK cohort, even when controlling for family socioeconomic circumstances
(Staatz 2021). In a study of children aged six to nine years living in 24 countries in the WHO European region, an
inverse relationship between the prevalence of childhood overweight/obesity and parental education was found
in high-income countries, whereas the opposite relationship was observed in most of the middle-income
countries (Buoncristiano 2021). In low-income countries the relationship is variable, and there appears to be a
shifting of the obesity burden across socioeconomic groups and different patterns by gender (Jiwani 2019;
Monteiro 2004). On this basis, we explored any reported effects of interventions by World Bank category high-,
upper middle-, lower middle-, and low-income countries (World Bank 2021).

Description of the intervention

This review examines interventions aimed at preventing obesity, either as the primary aim of the intervention or
one of the key aims of the intervention. These intervention may be implemented in any setting, though itis to be
expected that most will take place in schools.

How the intervention might work

Interventions that aim to prevent childhood obesity seek to maintain an energy balance that is ideal for the
healthy growth and development of the child. All such interventions work either by limiting the amount of energy
(calories) consumed or by increasing the amount of energy expended (which includes basal metabolic rate,
physical activity and other movement including sleep, and energy required for child growth), or by both limiting
the amount of energy consumed and increasing the amount of energy expended. If sustained energy
expenditure (normal metabolic demands plus cost of growth) exceeds energy consumed, the child may become
malnourished. A severe energy deficit over a prolonged period in childhood, particularly during rapid periods of
growth such as adolescence, may have serious negative consequences for growth and development, and these
effects are potentially irreversible. Getting the balance of short-term effectiveness versus a more moderate, safer
and sustained energy deficit in the context of childhood obesity prevention interventions 'right' remains a key
public health challenge (Emmett 2015).

The safest and most reliable way to ensure an ideal energy balance in growing children is for the child to eata
healthy diet (low in fat and sugar) and be physically active. Most countries have age-specific recommendations
for daily food and drink intakes, and physical activity levels. Most interventions that include a diet component
promote a low fat or low sugar intake, or both, for example by replacing sugary drinks with water and high fat
snacks with fruit and vegetables. Examples relevant for children include replacing sugar-containing beverages
with noncaloric, artificially sweetened beverages (de Ruyter 2012) or water (Sichieri 2008; Stettler 2015),
changes in the content of school packed lunch (Barnes 2021) or replacement of packed lunch with school meals
reach in fruit and vegetable (Damsgaard 2014). Furthermore, intervention promoting healthy nutrition included



family’s involvement in Community Supported Agriculture (Seguin-Fawler 2021), building school gardens (Davis
2021), school-based game play (Viggiano 2018) or telehealth dietitian consultation for families (Chai 2019).

Interventions that include a physical activity component promote sport and active leisure time activities, active
travel, a reduction in sedentary behaviour, or a combination of these. Examples relevant for children include
weekly afterschool physical activity sessions for mothers and daughters (Barnes 2015), school map out of route
or track in their school grounds to encourage children to run or walk for 15 min a day (Breheny 2020),
replacement of standard classroom sitting desks with sit-stand desks (Clemes 2020) or implementation of
individual physical exercises during routine learning activities such as mathematics, spelling, and reading tasks
in the classroom (de Greeff 2016). Most countries include physical education as part of the curriculum in schools.

Why it is important to do this review

Governments internationally are being urged to take action to prevent childhood obesity and to address the
underlying determinants of the condition. To provide decision makers with high-quality research evidence to
inform their planning and resource allocation, this review aims to provide an update of the evidence from RCTs
designed to prevent childhood obesity. Previous work has highlighted that the current evidence base focuses
mainly on individual-level interventions that are assessed via an RCT. Where possible, the totality of the
evidence base should also capture studies that evaluate the effectiveness of upstream interventions (Nobles
2021), mindful of the fact that these types of interventions are not commonly assessed via an RCT because of the
design challenges at scale. There has been considerable growth in the number of studies in this field over the
last five to 10 years. Importantly, many of the relatively recent studies we have identified have reported data on
inequalities and new evidence that could affect the recommendations. The burden of children with obesity was
exacerbated in most countries during the Covid- 19 pandemic. Indications in a number of countries show that the
rising levels of childhood obesity (www.worldobesity.org/) also increased health inequalities. In some countries,
particularly low-income countries, the double burden of malnutrition (obesity and undernutrition) has risen sharply
during the pandemic (IFPRI 2020; Zemrani 2021). Those responsible for public health in all regions of the world,
countries, and local communities are planning (and then implementing) their Covid-recovery strategies. As such,
our public health policymakers’ needs for cost-effective interventions to prevent childhood obesity that are
scalable and feasible are more urgent than ever before. These interventions should then feed into a broader
strategy that includes upstream interventions.

Objectives

Primary objectives

« to evaluate the effects of interventions that aim to modify dietary intake on changes in zBMI score, BMI and
serious adverse events among children;

« to evaluate the effects of interventions that aim to modify physical activity, sedentary behaviour, sleep, play
and/or structured exercise (i.e., movement behaviours) on changes in zBMI score, BMI and serious
adverse events among children;

« to evaluate the combined effects of interventions that aim to modify both dietary intake and physical
activity/movement behaviours on changes in zBMI score, BMI and serious adverse events among children;

« to compare the effects of interventions that aim to modify dietary intake with those that aim to modify
physical activity/movement behaviours on changes in zBMI score, BMI and serious adverse events among
children.

Secondary objectives

To collect information to explore if, how, and why the effectiveness of interventions on zBMI/BMI varies
depending on factors related to health inequity, using the PROGRESS factors (O'Neill 2014).

* Place of residence

« Race/ethnicity/culture/language
e Occupation

e Gender/sex

« Religion

» Education

* Socioeconomic status

« Social capital

To collect information about the costs of interventions to enable use of the review as a source of information to
inform economic analyses.

Methods



Criteria for considering studies for this review

Types of studies
We included studies that:

« were individually-randomised, or cluster-randomised with at least three clusters per intervention arm (to
allow some level of comparability between arms and to allow reasonable estimation of the intra-cluster
correlation coefficient (ICC)). We included only the first period of any trials with a cross-over design (due to
important concerns about carry-over effects);

« measured BMI at baseline and after the end of the intervention period (including collection of self-reported
measurement); and

« included an active intervention period of any duration, provided that the studies reported follow-up outcome
data at a minimum of 12 weeks from baseline (any intervention shorter than 12 weeks is less likely to result
in a sustainable change in BMI).

We included studies written in any language. We excluded studies published before 1990, since global evidence
suggests that the prevalence of overweight and obesity in children started to rise at the end of the 1980s (de
Onis 2010; Ng 2014). Given the time lag between the conception, funding, and completion of RCTs, we
considered a 1990 publication date as a pragmatic and reasonable starting point for the literature in the area. We
excluded experimental, comparative studies that did not use formal randomisation (so-called "quasi-randomized
studies").

Types of participants

We included children with a mean age of 5 years and above, but less than 12 years, at baseline. We applied this
rule if an age-based subset of children from a trial including a wide range of ages was reported separately and
fulfilled this criterion. We considered studies to include eligible children if they met any one of the following
criteria:

« targeted children who are in the general population;

« included children who are part of a family group receiving the intervention, if outcome data can be extracted
separately for the children;

» targeted children who are ‘atrisk’ for overweight or obesity, for example because a parent is overweight or
with obesity; or

» targeted children who are from specific place-based areas (e.g., of high deprivation) or specific settings
(e.g., religious settings) where that population is known to have relatively low levels of physical activity, high
levels of energy intake, high levels of obesity, or a combination of these factors.

In order to reflect a public health approach that recognises the range of weights of children and adolescents
within the general population, RCTs that included participants with overweight or obesity were eligible, with the
exception of RCTs that have an aim to treat obesity.

We excluded:

« RCTs that recruit only children and adolescents with overweight or obesity at baseline, because we
consider these interventions to be focused on treatment rather than prevention; and

« RCTs of interventions designed for children and adolescents with a critical illness or severe comorbidities.

Types of interventions

Eligible interventions were those whose main aim was to change at least one factor from: diet, physical activity,
sedentary behaviour, sleep, play or structured exercise to help prevent obesity in children.

Examples of interventions that were included in the review include the following.

« Interventions that provide opportunities for children to do more physical activity in school time (e.g., active
lessons) so as to improve concentration in the classroom, and in the longer term, help prevent obesity.

« Interventions that alter the food environment within the school canteen (e.g., layout of food by kiosks) so as
to make it easier to purchase healthier food items.

« Interventions that provide education to children and their families on how to have a healthier diet and to do
more physical activity.

« Interventions that regulate how HFSS (high in fat, salt and sugar) foods are advertised to children within,
and in close proximity to, educational settings.

« Digital interventions that are accessed by children on their smartphones that use interactive games to
educate on nutritional value of certain food types.

We excluded studies of:



« interventions designed primarily to improve sporting performance (focused on strength and sport-specific
fitness training);

« interventions designed to prevent obesity in people who are pregnant.
Setting

We included interventions in any setting, including the home, healthcare settings, schools and the wider
community. We also included digital interventions. There is no single agreed definition of a digital intervention,
and we operationalised it here as one that employs software, hardware and digital services (e.g., mobile health
apps, wearable devices, telehealth and telemedicine, and personalised medicine) to help prevent childhood
obesity.

Comparators

We included studies that compared an eligible intervention with a non-intervention control group who received
no intervention or usual care, or with another eligible intervention (i.e. head-to-head comparisons).

Types of outcome measures

Primary outcomes
Our primary outcomes are:

+ zBMI score, measured from weight and height of the children at least 12 weeks after randomisation and
standardised to age-specific local or national tables for BMI;

« unstandardised BMI, measured from weight and height of the children at least 12 weeks after
randomisation;

+ BMI percentile, measured from weight and height of children at least 12 weeks after randomisation and
standardised to age-specific local or national tables for BMI, and

« serious adverse events, defined as eating disorders, body dysmorphia disorder, body image disturbance or
injuries sufficient to seek medical attention.

We consider zBMI to be more useful than BMI as a measure of body fatness in children. We also present results
for BMI because zBMl is not reported in some studies, particularly older studies. We added BMI percentile as an
outcome since writing the protocol, as we found studies reporting only this interpretation of BMI. In the event of
presentation of multiple sets of data for zBMI or BMI, we followed the decision rules set out under Data extraction
and managementand Measures of treatment effect. We presented these main outcomes in the summary of
findings tables.

We included zBMI, BMI and BMI percentile results taken from either measured or self-reported weight and height
data. Serious adverse events were assessed as number of cases in each study.

Time points

We collected data from all reported post-intervention time points at least 12 weeks from baseline. We grouped
data for analysis into three time periods: i) 12 weeks to < 9 months from baseline (short-term); ii) 9 months to < 15
months from baseline (medium-term; corresponding to approximately one school year); and iii) 15 months from
baseline or more (long-term).

Secondary outcomes

There are no secondary outcomes.

Search methods for identification of studies

The search methods for this review (5 to 11 years) were built on, and are an update of, the literature searches
and record screening activities, previously undertaken for the Cochrane review of children aged 0-18 years
(Brown 2019). Because our eligibility criteria coincide with those of the Brown 2019 review, we updated but did
not repeat their earlier searches. This review, and three other reviews covering children aged 0 to 2, 2 to 4, and
12 to 18 will replace and update the Brown 2019 review.

Electronic searches

For this review, studies were obtained from several different electronic searches, including updated searches
from collaborators, an appended search of CENTRAL on the Cochrane Library and the inclusion of educational
databases and grey literature.

Hodder update searches

Searches were conducted for an interim (non-Cochrane) update of the Brown 2019 review (Hodder 2022). The
Hodder 2022 review sought records published from 2018 (the date of the last full search for Brown 2019) up to 23
March 2021, and also screened the records listed as ongoing and awaiting classification studies in Brown 2019.
Details of the search strategies and methods of selection of studies can be found in Hodder 2022. They included



searches of Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Embase, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), PsycINFO and trial registries.

New databases and grey literature searches
Database searches (September 2021)
We searched the following databases to update previous searches as mentioned above
(see section 2.1 in Appendix 2):
« Cochrane Central Register of Controlled Trials (CENTRAL; 2021, Issue 9) in the
Cochrane Library (searched 26 September 2021);
MEDLINE Ovid (23 March to 24 September 2021);
Embase Ovid (23 March to 24 September 2021); and
PsycINFO Ovid (23 March to 24 September 2021).

In addition, in September 2021 we searched the following education databases from 1990 onwards, to extend
our reach compared with previous versions of the Brown 2019 and Hodder 2022 reviews (see section 2.4 in
Appendix 2):

o Australian Education Index (AEIl) ProQuest (1990 to 26 September 2021);
British Education Index (BEI) EBSCOhost (1990 to 26 September 2021);

ERIC (Education Resources Information Center) EBSCOhost (1990 to 26
September 2021);

Appended search of CENTRAL (1990 to 2021, Issue 9) in the Cochrane Library
(searched 26 September 2021).

The appended search of CENTRAL (see sections 2.3 and 2.4 in Appendix 2 included search terms for
interventions around the following topics of: marketing; beverages and sweetening agents; food labelling; school
meals; after/out-of-school activities; parental interventions; public health; electronic apps and web-based
interventions (backdated to 1990 onwards).

The decision to limit the appended search to CENTRAL only, was pragmatic, as Cochrane’s Centralised Search
Service (CSS) uses a highly efficient search strategy to capture reports of RCTs from MEDLINE and Embase (for
inclusion in CENTRAL) (Noel-Storr 2020). Also, our full rolling search (run across all databases, all years to date)
includes several generic ‘prevention’ search strings, to capture any type of intervention.

International trial registers

We searched the international trial registers (ClinicalTrials.gov and the WHO International Clinical Trials Registry
Platform, search portal (ICTRP)) via CENTRAL on the Cochrane Library.

Grey literature

We restricted the search of the grey literature to theses and dissertations and ran a pragmatic search for PhD
theses (1990 onwards) on the following databases (see section 2.5 in Appendix 2):

* Proquest Dissertations & Theses Global (search.proquest.com/pgdtglobal/dissertations/) (1990 to 24
February 2022).

o Electronic Theses Online Service (EThOS) - British Library (ethos.bl.uk/Home.do) (1990 to 11 March
2022);

* DART - Europe e-theses Portal (dart-europe.eu/basic-search.php) (1990 to 31 March 2022).

Retractions and corrigenda
We ran a search for retractions and corrigenda (6 April 2022) (see section 2.6 in Appendix 2)
Search updates (February 2023)

From September 2021 to 7 February 2023, we ran automated weekly searches for new studies or additional
reports of those already included, and screened the results. This search comprised a multifile search of Ovid
MEDLINE, Embase and PsycINFO together with a search of CENTRAL on the Cochrane Library (see section 2.7
in Appendix 2. This search supersedes all previous searches of the four main bibliographic databases
(MEDLINE, Embase, PsycINFO, CENTRAL) as it is far more sensitive, based on terms for condition and
population only (plus a RCT filter) (no terms for intervention).

Searches of the education databases were manually updated on 7 October 2022. We regard the date of last
search for this review as 7 February 2023 because, with the exception of the grey literature and education
databases, this is the latest date that all other databases were searched.

Searching other resources



We scanned the references of the included studies reports to identify additional relevant records. We also
screened the records that were classified as awaiting classification and ongoing by Hodder’s team (obtained via
personal communication with the authors).

Data collection and analysis

In successive sections, we only report the methods we used and the reader should refer to our protocol (Moore
2022) and Differences between protocol and review for pre-planned but unused methods.

Selection of studies

Two authors (FS, ET) screened titles and abstracts independently and in duplicate using Covidence systematic
review software. They retrieved full-text articles of records that potentially meet the eligibility criteria and screened
these independently and in duplicate. The two authors resolved any differences in opinion or uncertainty through
a process of discussion and, when necessary, with involvement of a third author. We recorded the selection
process in a PRISMA diagram (Page 2021).

Data extraction and management

We modified a data collection form for study characteristics and outcome data that was used in the Brown 2019
Cochrane Review of interventions to prevent obesity in children. Two review authors (FS, ET) piloted the form,
then pair of authors (ET, FS, TM, SP, JS, CS, YG, FH, LW) extracted study characteristics and numerical data
independently and in duplicate. We extracted the study characteristics listed in Appendix 3.

Where we were not able to extract desirable statistics directly (e.g. standard deviations of BMI), we computed or
estimated these using the methods described in the Cochrane Handbook for Systematic Reviews of
Interventions (Li 2019). We provide details of these imputation methods in section 4.2 of Appendix 4.

Furthermore, for studies that only report outcome data as prevalence of overweight/obesity (i.e. not BMI, zBMI or
BMI percentile), we used the prevalence data to estimate mean zBMI. The estimation procedure assumes that
zBMl in each study sample follows a normal distribution. We describe the methods in detail in section 4.1.3 of
Appendix 4.

We examined serious adverse events only in the studies meeting the main eligibility criteria and we did not
perform an additional search focusing on serious adverse events.

Assessment of risk of bias inincluded studies

We assessed the risk of bias (RoB) for all BMI, zBMI and BMI percentile results using the RoB 2 tool (Sterne
2019). RoB 2 is structured into five domains of bias: bias arising from the randomization process; bias due to
deviations from intended interventions; bias due to missing outcome data; bias in measurement of the outcome;
and bias in selection of the reported result. Judgement can be 'Low' or 'High' risk of bias, or can express 'Some
concerns'. For cluster RCTs we used the version of the RoB 2 tool designed for studies using cluster
randomisation (Eldridge 2021), which has an additional domain 'bias arising from the identification or recruitment
of participants into clusters'. Judgements about risk of bias were determined using the algorithms in the tool,
based on answers we gave to the relevant signalling questions. All assessments were managed using the RoB2
Excel tool available at https://sites.google.com/site/riskofbiastool/welcome/rob-2-0-tool.

We assessed risk of bias for the effect of assignment to the intervention for zZBMI, BMI and BMI percentile, and
only for specific results that contributed to meta-analyses. For studies with multiple intervention arms, we
assessed risk of bias for each specific pairwise comparison contributing to meta-analyses.

For studies identified through new searches, two authors independently used the RoB 2 tool to carry out the
assessments (ET, FS, JPTH, JS, TM). Results included in either the Brown 2019 Cochrane Review or the
Hodder 2022 review had been assessed for risk of bias by two authors independently using the original
Cochrane risk of bias tool (RoB 1) (Higgins 2011). We transformed these RoB 1 assessments into RoB 2
assessments as follows. One author (ET, FS) first completed an independent RoB 2 assessment (blind to the
RoB 1 assessment). She then compared this with the previous RoB 1 assessment. Differences or uncertainties
were resolved through discussion with a second reviewer (FS, ET) and, where necessary, by involving a third
author (JPTH, JS, TM). Detailed answers to signalling questions for all outcomes are available in Figshare (doi).

To draw an overall conclusion about the risk of bias in a synthesised result across included studies, we used the
methods set out in Table 14.2.a of the Cochrane Handbook for Systematic Reviews of Interventions
(Schiinemann 2019). We used our overall risk of bias assessment for each result in the review to inform GRADE
(see Summary of findings and assessment of the certainty of the evidence) and for sensitivity analysis (see
Sensitivity analysis).

Measures of treatment effect

We measured intervention effects on BMI, zBMI, and BMI percentile using an unstandardised mean difference
(MD) between intervention groups and computed 95% confidence intervals. Most studies reported arm-level data
rather than contrast level data. Where contrast level data were reported, they often arose from models that were
either not fully explained or involved a high level of covariate adjustment. For these reasons, we used the arm
level data (in preference to contrast level data) to calculate mean differences in the change of zZBMI/BMI/BMI



percentile from baseline to post-intervention. In accordance with our prioritisation of arm level data, we calculated
mean differences from (in order of preference) (i) post-intervention means adjusted for baseline values, (ii) mean
change from baseline reported in the study (change scores), (iii) change from baseline calculated from
unadjusted baseline and post-intervention means. In the absence of arm level data, we used contrast level data if
it could be interpreted as a measure of mean difference in outcome change. We provide details of these
calculations in section 4.1 of Appendix 4. For serious adverse events we intended to measure intervention
effects using risk ratios where possible

Unit of analysis issues

We examined each cluster-RCT to determine whether the analysis accounted for clustering. For results that were
not adjusted for clustering, we created an approximate analysis by inflating the standard error of the estimated
intervention effect according to an estimated ‘design effect’ (Higgins 2019a). This required an estimate of the
intra-cluster correlation coefficient (ICC), describing the relative variability within and between clusters. For
studies that did not report an ICC we used an external estimate based on other cluster-RCTs in the review. Given
the values of ICC reported in these other trials, we chose a value of ICC=0.02 for trials with clusters at the
classroom and school level. We performed a sensitivity analysis with ICCs of 0 and 0.04. We chose not to adjust
for clustering on the family level as cluster sizes were very small. We provide details of the cluster adjustment
methods and choice of ICC in section 4.3 of Appendix 4.

Furthermore, we report all values of unadjusted and adjusted standard errors plus the data used to calculate them
in supplementary data in Appendix 5.

We addressed RCTs with more than two intervention groups according to guidance in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2019a). For RCTs with more than two experimental (or
comparator) arms relevant to the same meta-analysis, we combined the arms to create a single pairwise
comparison. See section 4.2 of Appendix 4 for details. For cross-over trials we included only the first period, as
pre-specified in our study protocol (Moore 2022).

Dealing with missing data

We examined the extent and reasons for missing participants data as part of the risk of bias assessment of each
included RCT. We did not impute missing participants data. Missing summary data were handled as reported in
sections 4.2.1.4 and 4.2.1.5 of Appendix 4.

Assessment of heterogeneity

We used the |-squared statistic to quantify the degree of inconsistency across results, supplemented by a P value
from a test of homogeneity to measure the strength of evidence of statistical heterogeneity (Deeks 2019).

Assessment of reporting biases

We assessed risk of bias arising from (non)reporting bias and selective reporting bias using a preliminary
version of the ROB-ME (Risk of bias due to Missing Evidence) tool (Page 2020), which is based on the
framework described in the Cochrane Handbook for Systematic Reviews of Interventions (Page 2019). For meta-
analyses with more than 10 studies this included examination of contour-enhanced funnel plots and the Egger
test for funnel plot asymmetry.

Data synthesis

We performed meta-analyses of zBMI scores, BMI and BMI percentile using the generic inverse variance
method with a random-effects model (Deeks 2019) and method of moments estimate of among-study variance.
Our main comparisons are:

« dietary intervention versus no intervention/control;

« activity intervention (including those targeting sedentary behaviour, sleep, play and exercise) versus no
intervention/control;

« intervention with both dietary and activity components versus no intervention/control;

« intervention with both dietary and activity components versus dietary intervention alone;

« intervention with both dietary and activity components versus activity intervention alone; and

« dietary intervention versus activity intervention.
We analysed the mean differences described in the Measures of treatment effect section. We analysed
differences that were adjusted for clustering (including our own approximate adjustments) in preference to
analyses that were not adjusted for clustering. Decision rules regarding which effect measure to extract and
analyse, when multiple measures are presented, are described in the Data extraction and management and

Measures of treatment effect sections. All the studies eligible for meta-analysis were included in the primary
analyses.

Synthesis if data cannot be combined with meta-analysis



We supplemented the meta-analyses with comments about the potential impact of studies from which data were
not suitable for inclusion in the meta-analyses.

Serious adverse events

Due to the diversity of measures used to define adverse events, and the sparsity of data for this outcome, we
tabulated information about serious adverse effects and summarised the results narratively.

Subgroup analysis and investigation of heterogeneity

We explored heterogeneity in the primary analyses by performing the following pre-planned subgroup analyses
according to study-level characteristics and participant-level characteristics:

« main setting of the intervention. This was coded as ‘school’; ‘school and home’; ‘home’; or ‘other’. After-
school programmes were coded as ‘school’. The ‘other’ category included settings such as community,
web, health service and telehealth. Studies in mixed settings were coded according to the following rules:

o school and other was coded as ‘school’,
o home and other was coded as ‘home’,

o school and home and other was coded as ‘school and home’, unless ‘other’ was clearly the main
setting and the other elements were minor (e.g., intervention was carried out in a community setting
but with some short homework tasks);

« duration of the intervention. This was coded as short (< 9 months), medium (9 months to < 15 months) and
long (15 months or more). In multi-arms studies where the interventions had different duration, we used the
mean duration to calculate the duration category.

« income status of country (high-income country vs non-high-income country, using World Bank criteria); and
« socioeconomic status (low vs mixed, based on categorisations as described by the trial authors).

- Tests for subgroup differences were based on standard heterogeneity tests as described in Chapter 10, section
10.11.3.1 of the Cochrane Handbook (Deeks 2019).

Sensitivity analysis

We performed sensitivity analyses to examine the robustness of our findings to inclusion of results assessed as
being at high risk of bias by repeating analyses with such results omitted. No studies reported using self-reported
measures of BMI/zBMI/BMI percentile, so this planned sensitivity analysis was not necessary. We investigated
the impact of imputing ICCs in cluster-RCTs, as described in the section Unit of analysis issues.

Summary of findings and assessment of the certainty of the evidence

We prepared summary of findings tables for each of our main comparisons (i.e., dietary intervention vs control,
activity interventions vs control and dietary and activity interventions vs control) using RevMan Web. Each
summary of findings table summarises the size and certainty of effects of the interventions for BMI; zBMI and
serious adverse events at short-, medium- and long-term follow-ups. We based our assessments of certainty on
the five GRADE considerations (overall risk of bias, consistency of effect, imprecision, indirectness and
publication bias) and the criteria that we have used are reported in Appendix 1. We followed the methods
described in the Cochrane Handbook for Systematic Reviews of Interventions (Schiinemann 2019).

Two authors worked independently to make GRADE judgements, resolving any disagreements by discussion. All
decisions to rate down certainty in the results were justified using footnotes, with comments added to aid
readers’ interpretation of the tables. We documented and incorporated the GRADE judgements into reporting of
results for each outcome.

Results

Description of studies

Results of the search

The study selection process is summarised in the PRISMA flowchart reported in Figure 1. From the studies
included in the previous version of this review (Brown 2019) we identified 92 studies in the 5-11 age group. We
included 82 of these, we excluded nine as they did not meet methodological eligibility criteria (see Excluded
studies for further details) and one study is ongoing. From the update searches from Hodder 2022 we identified
132 studies in the 5-11 age group. We brought forward 113 studies: of these, we included 60, we excluded 19
(see Excluded studies for further details) and 53 studies are potential ongoing. From our new searches, after
deduplication, two review authors screened 6121 records by title. From citation searching, 81 reports were
identified and assessed for eligibility, therefore a total of 702 reportes were screened at full text; of these we
excluded 508 reports of studies that were not eligible for inclusion in this review. We finally included 172 studies
in our review, we also included three reports of two studies awaiting classification and 126 reports of 97 potential
ongoing studies.



Included studies

Summaries of each of the 172 included studies are provided in the Characteristics of included studies. We
summarised additional material relating to the study design, participants, intervention, setting, comparisons,
serious adverse events, costing, PROGRESS characteristics and studies excluded from the meta-analyses in
Table 1; Table 2; Table 3; Table 4; Table 5; and Table 6. Studies are ordered within these tables to correspond to
the order in which they appear in subsequent forest plots.

Study design

Forty-six of the included studies were individually randomised (27%) and 126 were cluster randomised (73%; see
Characteristics of included studies). Three of the cluster-RCTs were factorial design trials and three were nested
cohort trials. The majority of included studies were 2-arm studies (n = 155, 90%), eight had 3 arms (5%), seven
had 4 arms (4%), and two had 5 arms (1%). In most cluster-RCTs, the unit of allocation was the school (n = 64,
51% of the cluster-RCTs), in some it was the classroom (n = 16, 13%) or the family/household (12, 10%); in the
remainder the unit of allocation was the after school programme or centre (n = 5, 4%); the community (n = 3, 2%);
the primary care clinic (n = 2, 2%); the scout troop (n = 1, 1%); the school store (n = 1, 1%); the municipality (n =1,
1%,). In most RCTs the unit of allocation was the individual, however, in 18 studies (39% of the RCTSs) the unit of
allocation was the parent/child dyad.

Study setting

Details of the study setting in the included studies can be found in Characteristics of included studies. Most
studies were conducted in North America (n = 79, 46%), with most of these in the USA (n =65; 38%); the
remainder were conducted in Europe (n = 57, 33%), with 15 being conducted in the United Kingdom (9%);
Australasia (n = 15, 9%); Asia (n = 15, 9%); South America (n = 6, 3%); the Middle East and North Africa (n = 6,
3%) (Figure 2). Based on the World Bank classification of countries by income, most studies were conducted in
high-income countries (n = 146; 85%), 23 studies (13%) in upper-middle income countries, and three studies
(2%) were conducted in lower-middle-income countries.

Participants
Details of the participants in the included studies can be found in Characteristics of included studies and Table 1.

In most of the studies the participants were a mix of genders (150 studies; 87%); 13 (8%) studies were conducted
only in girls, and 3 (2%) only in boys. Fifty-five studies (32%) specifically target disadvantaged children and/or
families in a particular setting (e.g., school/community/area) or a school or community within a disadvantaged
area. In most studies (n = 159, 92 %), participants were selected from the general population, and in 13 studies
(8%) participants from a specific subset of the population were selected: six studies only recruited participants at
risk of developing overweight or obesity (based on their baseline weight status, or for having a parent that was
with overweight or obesity), one study recruited participants among Hispanic immigrant families (study setin the
USA), one study recruited children with at least one parent born in another country or children that were spoken
to in a different language from that spoken in their home country in the first 3 years of life, one study recruited
children from two different sociocultural and linguistic regions in Switzerland with a high proportion of migrant
population; one study recruited participants at risk of chronic disease, one study recruited children considered as
sedentary and moderate active, one study recruited healthy children aged 4-6 y daily consumers of 21 serving of
whole-fat dairy, with >70% of their dairy consumed or prepared at home. In 76 studies (44%) children with
physical disabilities were excluded and in 58 studies (34%) children with mental disabilities were excluded.

Interventions

Details of the interventions in the included studies can be found in Characteristics of included studies and Table
2. Most studies investigated one intervention against a control (n = 155, 90%). Of the 17 multi-arm studies, 11
studies (65% of the multi arm studies) compared versions of the same type of interventions against a control, two
studies (12%) compared two types of interventions against a control, and four studies (24%) compared three
types of intervention against a control. Four studies (2%) used a 2x2 factorial design so that these studies had 4
arms.

In 90 studies (52%) the intervention was reported to be based on one or more theories, the most common being
the Social Cognitive Theory (n = 49, 28%) and the Social Ecologic Model (n = 18, 10%). The majority of the
interventions were implemented for less than 9 months (n = 86, 50%), 47 interventions (27%) were implemented
for a period between 9 and less than 15 months and 39 interventions (23%) were implemented for 15 or more
months. Note that in one multi-arm study (Barnes 2021) two arms received the intervention for 9 months and one
arm received it for 5-6 months. In this case the intervention duration was coded as short. The shortest
intervention was a 5-10-minute counselling session during an initial dental visit and the longest was conducted
for 4 years.

Most studies compared a combined dietary and activity intervention with a control group (n = 96, 56%); 50
studies (29%) compared an activity intervention with control and 28 (26%) compared a dietary intervention with
control (Figure 2). One of the three-arm study compared both a dietary and an activity intervention with a control
group. The other three-arm study compared both a dietary and activity intervention and a dietary intervention
with a control group. All of the four-arm studies compared dietary intervention, activity intervention and dietary
and an activity intervention with a control group. Eight studies reported head-to-head comparisons: six compared
an activity intervention with a dietary and activity intervention; five compared an activity intervention with a



dietary intervention, and five compared a dietary intervention with a dietary and activity intervention. In six
studies the comparison was between two versions of the same type of intervention: four compared two combined
dietary and activity interventions, and two compared two activity interventions.

Most interventions were conducted in schools (n = 111, 65%); others were conducted in the community (n = 15,
9%), in the home (n = 8, 5%) or in a clinical setting (n = 7, 4%). Some interventions were conducted in more than
one setting (n = 38, 22%). In 14 studies 98%), the interventions were exclusivelly or substancially online/digital
interventions. Three interventions (2%) were delivered as telehealth (entirely or in combination with another
setting). For the purpose of meta-analyses, we classified studies into the following subgroups according to the
main setting of the intervention (i.e., the setting where most of the intervention was carried out): school (n = 115,
67%), home (n = 13, 8%), school + home (n = 11, 6%), other (n = 33, 19%) (Figure 2).

More details of some key characteristics of the interventions (ordered by type of intervention) are reported below.
Dietary interventions

Among the 28 studies in which dietary interventions were implemented: in six (21%) the intervention included a
home activity (note that in three of these the intervention was partially set at home); in six studies (21%) the
intervention was experienced by the children individually, in 15 studies (54%) it was experienced as a group and
in seven studies (25%) it was experienced both individually and as a group. In only two studies (7%) the
intervention was delivered electronically (either exclusively or significantly) and in four studies (14%) there was a
minor component that was delivered electronically. Most of the studies (16, 57%) delivered multicomponent
interventions (i.e., included three or more components). In 13 studies (46%) the intervention had an explicit
component of modifying the child’s behaviour, in 21 studies (75%) the intervention had an explicit component
that provided education or information for the child, in 21 studies (75%) the intervention had an explicit
component aiming to change the social environment of the child and in ten studies (36%) the intervention had an
explicit component aiming to change the physical environment of the child.

Activity interventions

Among the 54 studies in which dietary interventions were implemented: in ten (19%) the intervention included a
home activity (note that in only three of these the intervention was partially set at home); in four studies (7%) the
intervention was experienced by the children individually, in 40 studies (74%) it was experienced as a group and
in ten studies (19%) it was experienced both individually and as a group. In only two studies (4%) the
intervention was delivered electronically (either exclusively or significantly) and in three studies (6%) there was a
minor component that was delivered electronically. Only less than half of the studies (21, 39%) delivered
multicomponent interventions. In 44 studies (81%) the intervention had an explicit component of modifying the
child’s behaviour, in 17 studies (31%) the intervention had an explicit component that provided education or
information for the child, in 29 studies (54%) the intervention had an explicit component aiming to change the
social environment of the child and in 20 studies (37%) the intervention had an explicit component aiming to
change the physical environment of the child.

Dietary and activity interventions

Among the 100 studies in which combined dietary and activity interventions were implemented, in over half (57,
57%) the intervention included a home activity (note that only in 15 of these the intervention was set at home,
either exclusively or partially); in 13 studies (13%) the intervention was experienced by the children individually,
in 50 studies (50%) it was experienced as a group and in 37 studies (37%) it was experienced both individually
and as a group. In only ten studies (10%) the intervention was delivered electronically (either exclusively or
significantly) and in nine studies (9%) there was a minor component that was delivered electronically. The
majority of the studies (84, 84%) delivered multicomponent interventions. In most of the studies (77, 77%) the
intervention had an explicit component of modifying the child’s behaviour, in 91 studies (91%) the intervention
had an explicit component that provided education or information for the child, in 86 studies (86%) the
intervention had an explicit component aiming to change the social environment of the child and in only 32
studies (32%) the intervention had an explicit component aiming to change the physical environment of the child.

Comparisons

Details of the intervention comparisons reported in the included studies can be found in Characteristics of
included studies and Table 2. The nature of control groups varied across the 172 included studies. In the majority
(n =139, 81%), the comparison group was “no active intervention” (i.e. reported as no intervention, usual care, or
waiting list comparisons). Some studies (n = 20, 12%) included an active control comparison in which the type of
the intervention was not eligible for inclusion (e.g. ‘friendship-building’/social support type activities; youth drug
and alcohol prevention program; an oral health programme; a programme for improving self-esteem and social
efficacy). As both “no active intervention” and “attention control” interventions were not expected to affect the
outcomes, in the meta-analyses we coded such comparison as “controls”. In six studies (3%) the comparison
was made against the same type of intervention (four were dietary and activity interventions and two were
activity interventions); in two studies the comparator had a minimal component of dietary and activity
intervention, however, for the purpose of meta-analyses, we classified the comparator in these studies as control.

Outcomes

Details of all outcomes reported in the included studies can be found in Characteristics of included studies and
Table 1; Table 2; Table 3; Table 4; Table 5. The most common measures of adiposity reported were BMI (n =
109, 63%), zBMI (n = 96, 56%), and BMI percentile (n = 26, 15%). Some studies reported only the proportion of



children who were with overweight or obesity (n = 11, 6%) and one study (1%) reported only the proportion of
children who were with obesity Three studies (2%) reported adiposity data in other formats that were not eligible
for inclusion in the meta-analyses. Thirty-six studies (21%) reported data on serious adverse events (Table 3),
seven (4%) reported data on observed serious adverse events (e.g. injuries and other illness) that were related to
participation in the study and one study reported one mortality case, however it is not reported whether this was
related to the intervention.

Funding sources

Details of funding sources reported in the included studies can be found in Characteristics of included studies.
The majority of the studies declared non-industry funding such as funding from not-for-profit charitable
organisations and government institutes (n = 132, 77%). Twenty studies (12%) described mixed funding from
both industry and not-for-profit organisations, four studies (2%) were funded wholly by industry, two studies (1%)
declared that no funding was received, and fourteen studies (8%) did not report any details on funding. Mixed-
and industry-funded studies received sponsorship from food suppliers (n = 13), pharmaceutical industry (n = 6),
private healthcare services (n = 3), coal industry (n = 1), the manufacturer of the intervention videogames (n = 1),
a home improvement retail corporation (n = 1), and the manufacturer of the stand-up desks used in the study (n =
1). Sixty-two studies (36%) declared that both research and writing of the trial reports had been done
independently from the funders. Two studies (1%) reported evidence that writing, and research may not have
been independent from the funding: one study reported that several of the authors were employed by the sponsor
to create the program or to conduct the research or consulted with the Institute on the design or analysis; one
other study reported that one of the sponsors participated in the study design.

Implementation factors
Economic information

Details of economic information reported in the included studies can be found in Table 4. Of the 172 trials
identified, 78 studies (45%) mentioned resources associated with the trial or the intervention or referenced a
linked economic evaluation. Of these, 15 studies either did not provide any cost values (e.g. “children received
small incentives”) or noted that an economic evaluation will be conducted, but additional searches did not identify
a linked analysis. Twenty-eight studies reported only trial-related costs. These were predominantly incentives
participants received for data collection and participation and were received by participants in all study arms.
These would not typically be included in an economic evaluation. In a further two studies it was unclear whether
incentives were limited to one arm, therefore they could be considered either study-related or intervention costs
(e.g. prizes for good behaviour).

Five studies reported a full economic evaluation within the trial paper. A full economic evaluation was defined as
combining both costs and outcomes. The majority were cost-utility analyses, reporting cost per QALY ICERs.
Other analyses were cost-effectiveness analyses (e.g. cost per % reduction in body fat or BMI units) or cost-
benefit analyses. Just one study reported healthcare resource data, which comprised clinician time to deliver the
intervention. No economic evaluations obtained participant data on healthcare resource use (e.g. GP visits).
Four studies that were implemented in non-clinical settings included education sector costs that reflected school
staff time for training and/or delivery of the intervention.

A total of 17 studies provided some intervention cost data but not a full economic evaluation or cost analysis. The
data varied from an overall estimate (e.g. the cost of the intervention was €28 per month per child), a non-specific
targeted payment (e.g. schools received a startup fund of NZ$15,000) to providing costs of individual
components of the intervention (e.g. average meal cost was €1.50 , clinicians received payment of $35 per
session). An evaluation of a nutrition intervention considered the economic burden for families, estimating
changes in the cost of packed lunches. In the majority, the data was not sufficient to estimate the full cost of an
intervention and provided just an insight into the costs involved. For almost all studies it was unclear who would
fund the actual intervention outside of the trial setting.

Equity and disadvantage - PROGRESS characteristics

Details of PROGRESS characteristics reported in the included studies can be found in Table 5. The vast majority
of the studies (n = 169, 98%) reported baseline data on at least one PROGRESS characteristic, with only three
studies (2%) mentioning none of them. Data on place of residence were reported by 88 studies (51%);
race/ethnicity/culture/language by 107 studies (62%); parent(s) occupation by 24 studies (14%); gender/sex by
166 studies (97%); religion by 4 studies (2%); parent(s) education by 67 studies (39%); socioeconomic status by
105 studies (61%); social capital by one study (<1%).

Forty eight studies (28%) reported on the impact of at least one PROGRESS characteristics on the effectiveness
of the intervention (i.e. test for interaction, effect modification or subgroup analysis); the impact of place of
residence was assessed in five studies (3%); the impact of race/ethnicity/culture/language was assessed in nine
studies (5%); the impact gender/sex was assessed in 42 studies (24%); the impact of parent(s) education was
assessed in seven studies (4%); the impact of socioeconomic status was assessed in 14 studies (8%). None of
the studies reported on the impact of parent’s occupation.

Studies awaiting classification and ongoing

Two of the identified studies are awaiting classification and details are reported in Characteristics of studies
awaiting classification. In one study (Larruy-Garcia 2022) it was unclear whether the mean age of the participants
was > 5 years, and thus eligible for inclusion in our review and we were unable to obtain such information from



the authors. One study awaits translation (Widhalm 2022). We identified 97 potential ongoing studies (126
records) from Trial Registers, conference abstracts and published protocols and papers, and details are reported
in Characteristics of ongoing studies. The papers of these studies which include BMI outcomes, when published
if currently ongoing, will need to be reviewed to assess whether they fully meet the inclusion criteria of this
review, before being included in future updates.

Of the 97 potential ongoing studies identified, 52 (54%) were conducted in North America, with most of these in
the USA (n =45; 46%); the remainder were conducted in Europe (n = 15, 15%), with 3 being conducted in the
United Kingdom (3%); Australasia (n = 5, 5%); Asia (n = 13, 13%); South America (n = 6, 6%); the Middle East
and North Africa (n = 6, 6%). Based on the World Bank classification of countries by income, most ongoing
studies were conducted in high-income countries (n = 73; 75%), 17 (17.5%) in upper-middle income countries,
seven (7%, in lower-middle-income countries, and one study was conducted in across three countries (two
lower-middle-income countries and one upper-middle income country).

The type of intervention was dietary in 22 studies (23%), activity in 14 (14%) and dietary and activity in 54
studies (56%); 4 studies (4%) were multi arms and reported on more than one type of intervention and in three
studies the type of intervention is unclear. In 16 of the ongoing studies (16%,) the interventions were mainly
online/digital interventions, which is a higher percentage compared with the included studies (n = 14, 8%).

The main setting of these studies was school in 49 studies, home in 12 studies and community (some in primary
care, church, and afterschool clubs) in 31 studies. The setting was mixed in 5 studies.

We note that many of the ongoing studies listed here were expected to complete data collection over 2 years
ago, and for some this was over 5 years ago. We understand that the Covid pandemic may have impacted on
planned intervention delivery and data collection, and on author’s capacity to write up study findings for
publication. For the next update of this review, where these study findings remain unpublished, we suggest that
the study authors (the contact author and senior author, if they are different) are approached to ask for an update.

Excluded studies

Details of the 30 excluded studies we identified that were most likely to be considered eligible at initial reading
are reported in Characteristics of excluded studies. From Brown 2019, we excluded nine studies: eight had fewer
than 3 clusters of 5-11 year old children per intervention group (Coleman 2005; Herscovici 2013; Lubans 2011;
Muckelbauer 2010; Reed 2008; Robbins 2006; Sallis 1993; Sevinc 2011) and one did not measure BMI at follow-
up as required by our eligibility criteria (Christiansen 2013). We also excluded 18 studies from Hodder 2022
updated searches (six were included in the review and 12 were ongoing studies). Amonge the studies included
in Hodder 2022, we excluded three studies due to ineligible study design (Madsen 2015; Meng 2020; Waters
2017) and three studies due to ineligible aim of the intervention (Madsen 2021; Polonsky 2019; Prina 2014). In
Meng 2020, the participants in the control group were selected by a non-randomized method; in Madsen 2015,
the participants aged 5-11 were recruited from only two clusters/group; Waters 2017 was a repeated cross-
sectional study with a nested longitudinal subsample; in Madsen 2021 the intervention was around
measurement and reporting of BMI measures to the children’s parents; in Polonsky 2019 the intervention
consisted of providing free breakfast, with main aims around improving nutritional intake and reducing hunger
with a focus on behaviour, concentration and academic performance; in Prina 2014 the interventions examined
different types of information given to parents on the weight status of their child. The interventions in Madsen
2021 and Prina 2014 raise awareness of the child’s BMI and, while excluded from the current review, are
potentially effective and useful policy interventions. Of the 11 studies that we excluded from the list of ongoing
studies in the Hodder 2022 review, we excluded four studies due to ineligible study design (in Gruber 2015 and
Mattos 2018 participants were assigned to the intervention by a non-randomized allocation; Beets 2014 was a
repeated cross-sectional group randomized controlled trial; in NCT03069274 2017 the numbe rof cluster was <3
per group), six studies due to outcome of interest not being measured (Braun 2016; Braun 2019; NCT00061165
2003; NCT03469752 2018; NCT03479658 2018; NCT03885115 2019); one study due to ineligible population
(NCT01845480 2013; the study targetted children living with overweight and obesity); one study (Parkinson
2015) due to ineligible aim of the intervention (i.e., to improve parents' recognition of their child's weight status).

We excluded 12 further studies identified by our database searches that were initially assessed as eligible, but
which were deemed ineligible during data extraction. Six of these were excluded on the basis of study design:
Allender 2021 and Jones 2020 are cross-sectional studies; in De Oliveira 2015, Dong 2021 and NCT05358444
2022 participants were assigned to the intervention by non-randomized allocation; in Perry 2021 the number of
clusters was less than 3 per group. In Fernald 2009 the mean age at baseline was less than 5 years. In 5 studies
our outcome of interest not measured (NCT03422926 2018; NCT04863040 2021; NCT04864574 2021,
NCT05417347 2022; NCT05468216 2022). In one study the population was not eligible for inclusion (Fernald
2009; the age of the particiants at baseline as <5 years).

Risk of bias in included studies

Traffic light plots of RoB 2 assessments (domain-level judgments and overall) for each individual result are
reported alongside each study result in the relevant forest-plots and risk of bias tables are located after the
characteristics of studies sections. Since each of the 149 studies may have contributed to more than one meta-
analysis, we assessed the risk of bias in 265 results. Overall, 11 results (4%) were at judged as “Low” risk of
bias, 150 (57%) were judged as “Some concerns” and 104 (39%) were judged as “High” risk of bias. Most



judgements of high risk of bias were due to missing outcome data (n= 67, 25%) and randomization (and time of
recruitment in cluster-RCT; n = 54, 20%). Supporting statements for each domain judgment are reported in the
Risk of bias (tables) and detailed answers to signalling questions for all outcomes are available in Figshare (DOI
to be generated).

Results of our assessments using the preliminary ROB-ME tool for risk of bias due to missing evidence are
presented in Table 7. Thirty-nine meta-analyses were judged as “Some concerns” due to potential for missing
studies that are likely to have eligible results (traditional publication bias). Twenty-eight of these meta-analyses
had no missing results in the included studies; in 11 meta-analyses, results were missing from included studies,
but we judged that the synthesized effect estimate would be unlikely to be impact by missing results. Four meta-
analyses were judged at “High” risk of bias due to results being missing from the included studies that had the
potential to impact on the synthesised effect estimate.

Effects of interventions

See Summary of findings table 1, Summary of findings table 2 and Summary of findings table 3.
Overview of evidence

We present the results by comparison, and within that by outcome, and within that by time point (short, medium
or long term as defined in the Types of outcome measures section in the methods). Of the 172 studies included
in this review, 149 studies (87%) were included in meta-analyses. Among these, 98 reported BMI, 90 reported
zBMI, 22 reported BMI percentile and ten reported the proportion of children living with obesity or overweight
(from which we derived zBMI if the sample size was over 100). For each outcome, we provide a summary forest
plot presenting the results for all comparisons and all three timepoints. Forest plots displaying results of individual
studies can be found in each comparison section. We focus on findings for average effects across studies within
each subset. Importantly, heterogeneity was generally high across the analyses. We present findings from our
pre-specified subgroup analyses and note that heterogeneity was generally not well explained by subgrouping
factors.

Details of the 23 included studies not contributing to meta-analyses, and reasons why they did not contribute, are
reported in Table 6. In three studies (2%), the results were reported narratively and in eleven studies (6%) the
results reported were not usable for inclusion in the meta-analyses. We present findings from these studies
alongside the meta-analysis results. In a further two studies (1%), outcomes were measured at follow up, but
results are not reported, and in two studies (1%) measurement of the outcome(s) at eligible follow-up(s) was
planned (e.g. listed in the trial registry and/or study protocol) but results are not reported (and we found no
evidence that it was measured). In five studies (3%) the comparison was not eligible for inclusion in the meta-
analysis (i.e. the comparison was between two versions of the same type of intervention). In addition to the
excluded studies, we also report that evidence was missing for some time points from seven included studies
(4%).

Dietary interventions versus control

We found 28 studies (42473 participants) that compared dietary interventions versus control and of these 24
studies (20410 participants) were included in meta-analyses.

Meta-analyses results for BMI are reported in Figure 3. We found that dietary interventions on average,
compared with control, have little to no effect on BMI at short term (12 weeks from baseline to < 9 months) follow-
up (MD 0 ; 95% CI: -0.10 t0 0.10; 12 0%, P=0.66; 5 studies; 2107 participants; very low-certainty evidence;
Analysis 1.1), at medium (9 months to <15 months) follow-up (MD -0.01; 95% Cl: -0.15t0 0.12; 12 43%, P=0.08; 9
studies; 6815 participants; low-certainty evidence; Analysis 1.2) or at long term (15 months or more) follow-up but
the evidence is very uncertain (MD -0.17; 95% Cl: -0.48 t0 0.13; 12 8%; P=0.3; 2 studies; 945 participants; low-
certainty evidence; Analysis 1.3). Sensitivity analysis removing studies at high risk of bias did not change the
overall results of the meta-analyses (Appendix 6).

In addition to the studies included in the meta-analyses, one study (Hooft van Huysduynen 2014) reported the
data narratively and found no effect of dietary interventions compared with control on BMI at short term follow-up
(Table 6). Zota 2016 reported adiposity results as odd ratios of changing the weight status from overweight or
obese classification to normal weight. The authors reported that children in the intervention group had 61 %
higher odds of improving BMI from being with overweight or obesity to normal weight, when measured at a
medium term follow-up. Two other studies measured the effect of dietary interventions on BMI at short term
follow-up: Cunha 2013 measured BMI at both 6 months and at 9 months from baseline, however the results are
for the group coefficient and group x time coefficient, and we were able to include only the results from the 9
months follow-up in our meta-analyses. In Marsigliante 2022 results suggests that the intervention may reduce
adiposity, when compared with control, however, it is unclear whether the data reported are from BMI or
percentile measurements and whether the authors reported a standard deviation or a standard error.

zBMI

Meta-analyses results for zBMI are reported in Figure 4. We found that dietary interventions compared with

control, probably do not reduce zBMI at short term follow-up (MD -0.06; 95% CI: -0.13 to 0.01; 12 93%,; P<0.00001;
8 studies; 33695 participants; moderate-certainty evidence; Analysis 1.4), or medium term follow-up (MD -0.04;



95% Cl: -0.10 to 0.02; I 80%; P<0.00001; 9 studies; 7048 participants; moderate certainty evidence; Analysis
1.5); furthermore, the evidence suggests that dietary interventions compared with control do not reduce zBMI at
long term follow-up (MD -0.05; 95% CI: -0.10 to 0.01; I2 67%; P=0.006; 7 studies; 5285 participants; low-certainty
evidence; Analysis 1.6). Sensitivity analysis removing studies at high risk of bias did not change the overall
results of the meta-analyses (Appendix 6).

In addition to the studies included in the meta-analyses, one study (Warren 2003) measured percentage of
participants that were with overweight or obesity at the long term follow-up and found no effect of the intervention
(Table 6). We excluded the results from this study from the meta-analysis because the sample sizes did not meet
our threshold for implementing transformations from proportions to mean zBMI.

BMI percentile

Meta-analyses results for BMI percentile are reported in Figure 5. We that dietary interventions compared with
control have little to no effect on BMI percentile at short term but the evidence is very uncertain (MD 1.90; 95% CI:
-3.44 10 7.24; 12 49%; P=0.14; 3 studies; 394 participants; very low-certainty evidence; Analysis 1.7). Similarly, the
evidence suggests that dietary interventions compared with control do not reduce BMI percentile at medium term
(MD -0.94; 95% CI: -2.65 t0 0.78; 12 24%; P=0.27; 3 studies; 4363 participants; low evidence; Analysis 1.8) or
long term (MD -1.49; 95% CI: -4.8 to 1.82; 12 77%; P=0.04; 2 studies; 776 participants; low-certainty evidence;
Analysis 1.9) follow-up. Sensitivity analysis removing studies at high risk of bias did not change the overall
results of the meta-analyses (Appendix 6).

Serious adverse events

Details of serious adverse events are reported in Table 3. Five studies (1913 participants) reported data on
serious adverse events (de Ruyter 2012; Fulkerson 2015; Ickovics 2019; NCT00224887 2005; Nicholl 2021),
and of these only one study (de Ruyter 2012) reported serious adverse events that may have occurred as a result
of the intervention, including headache (none in intervention, 1% of the participants in the control group), allergy
(1% in both the intervention and control group), behavioural problems (1% in the intervention and 0.5% in the
control group) and abdominal discomfort (2% in both the intervention and the control group). Adverse events
were reported by 21 non-completers as a reason to stop drinking the beverages and by 7 children who
completed the study.

Activity interventions versus control

We found 50 studies (44020 participants) that compared activity interventions versus control and of these 43
studies (42615) participants) were included in meta-analyses.

Meta-analyses results for BMI are reported in Figure 3. The evidence suggests that activity interventions on

average, compared with control, do not reduce BMI at short term follow-up (MD -0.02; 95% CI: -0.17 to 0.13; 2
86%; P<0.00001; 14 studies; 4069 participants; low-certainty evidence; Analysis 2.1) or at long term follow-up
(MD -0.07; 95% ClI; -0.24 t0 0.10; 12 64%; P=0.007; 8 studies; 8302 participants; low-certainty evidence; Analysis
2.3). In contrast there was evidence that activity interventions likely results in a slight reduction of BMI at medium
term follow-up (MD -0.11; 95% CI: -0.18 to -0.05; 12 16%; P=0.27; 16 studies; 21286 participants; moderate-
certainty evidence; Analysis 2.2). Of the 16 studies included in the meta-analysis, six were at high risk of bias.
Sensitivity analysis removing studies at high risk of bias did not materially change the results of the meta-
analyses (Appendix 6) and funnel plots of BMI results at short term and medium-term follow-up did not show
evidence of small-study effects (Appendix 7).

In addition to the studies included in the meta-analyses, three studies measured the effect of activity
interventions on BMI at short term follow-up but the data were not eligible for inclusion in the meta-analyses
(Table 6): in Di Maglie 2022 the authors reported a beneficial effect of the intervention but it is unclear whether
the data reported are from BMI or percentile measurements and whether they reported a standard deviation or a
standard error. Macias-Cervantes 2009 reported the BMI results as median (IQR) and found no effect of the
intervention. Riiser 2020 reported the results as proportion of children with BMI <25 or BMI 225 and shows no
effect of the intervention. One study, Tanskey 2017, measured BMI at short term and medium-term follow-up but
results were not reported in a way that the results at short-term follow up were eligible for inclusion in the meta-
analysis (regression coefficient for study group (relative to control) described as a factor associated with mean
change in BMI expressed on a per month basis). Furthermore, two studies measured the effect of activity
interventions on BMI at medium term follow-up but the data were not eligible for inclusion in the meta-analyses: in
Salmon 2008 the authors showed that the intervention may result in a slight reduction in BMI, however, results
are reported as BMI units of difference from the sex-age population median and we are unsure how to interpret
the effect estimate; Pindus 2015 reported the BMI results as median (IQR) and found little to no effect of the
intervention. Finally, Riiser 2020 reported the results at the long term follow-up as proportion of children with BMI
<25 or BMI 225 and shows no effect of the intervention.

zBMI

Meta-analyses results for zBMI are reported in Figure 4. The findings reflect those for BMI. The evidence
suggests that activity interventions, when compared with control, do not reduce zBMI at short term (MD 0.02;

95% Cl: -0.07 to0 0.02; |2 35%; P=0.17; 6 studies; 3580 participants; low-certainty evidence; Analysis 2.4) or long



term (MD -0.02; 95% CI: -0.09 to 0.04; 12 55%; P=0.05; 6 studies; 6940 participants; low-certainty evidence;
Analysis 2.6) follow-up. In contrast, we found that activity interventions, when compared with control, likely results
in a slight reduction in zBMI at medium term follow-up (MD -0.05; 95% CI: -0.09 to -0.02; 12 48%; P=0.03; 13
studies; 20600 participants; moderate-certainty evidence; Analysis 2.5). Of the 13 studies included in the meta-
analysis, five were at high risk of bias. Sensitivity analysis removing studies at high risk of bias did not change
the overall results of the meta-analyses (Appendix 6) and a funnel plot of zZBMI at medium term follow-up did not
show evidence of small-study effects (Appendix 7).

In addition to the studies included in the meta-analyses, Madsen 2013 reported the data narratively and found no
effect of activity interventions compared with control on zBMI at short term follow-up (Table 6). Furthermore, three
studies reported data that were not eligible to be included in the meta-analyses: Muller 2016 and Warren 2003
measured percentage of participants that were overweight or with obesity at the long term follow-up and found no
evidence of effect of the intervention and some evidence of a beneficial effect of the activity intervention,
respectively, compared with control. We excluded the results from these two studies from meta-analyses because
the sample sizes did not meet our threshold for implementing transformations from proportions to mean zBMI.
Tanskey 2017, measured zBMI at short term and medium term follow-up but results were not reported in a way
that the results at short-term follow up were eligible for inclusion in the meta-analysis (regression coefficient for
study group (relative to control) described as a factor associated with mean change in BMI expressed on a per
month basis). In one study, Salmon 2022, zBMI measurements were planned at short term follow-up but data are
not reported, and we have no evidence that it was measured.

BMI percentile

Meta-analyses results for BMI percentile are reported in Figure 5. The evidence suggests that activity
interventions, when compared with control, do not reduce BMI percentile at short term follow-up (MD -0.74; 95%
Cl: -4.1 to 2.62; 1 study; 27 participants; low certainty evidence; Analysis 2.7); furthermore, we found that activity
interventions have no effect on BMI percentile at long term follow-up (MD -0.8; 95% CI: -2.74 t0 1.13; 12 19%;
P=0.29; 3 studies; 860 participants; very low certainty evidence; Analysis 2.9) but the evidence is very uncertain.
In contrast, we found that activity interventions, when compared with control, may reduce BMI percentile at
medium term follow-up but the evidence is very uncertain (MD -2.26; 95% Cl: -4.42 to -0.10; 1 study; 621
participants; very low certainty evidence; Analysis 2.9). Sensitivity analysis removing studies at high risk of bias
did not change the overall results of the meta-analysis (Appendix 6).

In addition to the studies included in the meta-analyses, Donnelly 2009 reported the data narratively and found
no effect of activity interventions compared with control on BMI percentile at long term follow-up (Table 6).
Furthermore, data from Pindus 2015 were not included in the meta-analysis: the authors reported the results as
median (IQR) and found that the intervention may results in a slight reduction in BMI percentile at the medium
term follow-up.

Serious adverse events

Details of serious adverse events are reported in Table 3. Eleven studies (21278 participants) reported data on
serious adverse events (Breheny 2020; Ickovics 2019; Jones 2015; Ketelhut 2022; Martinez-Vizcaino 2014;
Martinez-Vizcaino 2020; Martinez-Vizcaino 2022; Muller 2019; Wang 2018; Wendel 2016; Yin 2012). Of these,
two studies reported occurrence of serious adverse events: Martinez-Vizcaino 2014 reported that dizziness
during baseline venipuncture occurred in 2% of the children at baseline, and in 1.1% of the children at the end of
the study. No other adverse events were reported by students during the health examinations. Two minor ankle
sprains occurred during the sessions of the program (9 months incidence risk: 0.4 %). Yin 2012 reported that the
incident rate of adverse events (e.g. musculoskeletal injuries) was 0.03 in Year 1 (20 mild; 3 moderate; 1 severe);
0.02in Year 2 (4 mild; 6 moderate; 2 severe); and 0.01 in Year 3 (5 mild; 2 severe).

Dietary and activity interventions versus control

We found 96 studies (109268 participants) that compared combined dietary activity interventions versus control
and of these 88 studies (104663) participants) were included in meta-analyses.

Meta-analyses results for BMI are reported in in Figure 3. We found that dietary and activity interventions on
average, when compared with control, may resultin a slight reduction in BMI at short term follow-up (MD -0.11;
95% Cl: -0.21 10 -0.01; 2 72%; P<0.00001; 27 studies; 16066 participants; low-certainty evidence; Analysis 3.1).
Of the 27 studies included in the meta-analysis, 12 were at high risk of bias. We also found that dietary and
activity interventions, compared with control, likely results in a reduction of BMI at medium term follow-up (MD
-0.11; 95% Cl: -0.21 to 0.00; 2 74%; P<0.00001; 21 studies; 17547 participants; moderate-certainty evidence;
Analysis 3.2). Of the 21 studies included, six were at high risk of bias. In contrast, the evidence suggests that
dietary and activity interventions on average, compared with control, do not reduce BMI at long term follow-up
(MD 0.03; 95% CI: -0.11 to 0.16; 12 72%; P<0.00001; 16 studies; 22098 participants; low-certainty evidence;
Analysis 3.3). Sensitivity analysis removing studies at high risk of bias resulted in loss of evidence for a beneficial
effect on BMl in the short term (MD -0.07; 95% CI: -0.21 to 0.07; 15 studies; 8788 participants) and medium term
(MD -0.07; 95% CI: -0.19 to 0.06; 15 studies; 14183 participants) but did not change the overall results of the
meta-analysis for BMI measured at the long term follow-up (Appendix 6). Funnel plots did not show evidence of
small-study effects at any of the follow-up time (Appendix 7).



In addition, Anand 2007 narratively reported no effect of dietary and activity interventions compared with control
on BMI at short term follow-up (Table 6). A further study, Lynch 2016, reported BMI results as median and found
no effect of the intervention. In Gortmaker 1999 data are reported as proportion of children with obesity (where
obesity status was calculated according to an index based on BMI and triceps skinfold measures), measured at
long term follow-up; however BMI data are not reported. Also, in Trevifio 2004, BMI was measured at the short
follow-up and results are not reported. In one study, Liu 2022, BMI measurements were planned at long term
follow-up but data are not reported, and we have no evidence that BMI was measured.

zBMI

Meta-analyses results for zBMI are reported in Figure 4. The evidence suggests that dietary and activity
interventions, when compared with control, results in a slight reduction in zBMI at short term follow-up (MD -0.03;
95% Cl: -0.06 to 0.00; I 58%; P=0.0001; 26 studies; 12784 participants; low-certainty evidence; Analysis 3.4);
furthermore, dietary and activity interventions likely result in reduction of zBMI at medium term follow-up (MD
-0.05; 95% Cl: -0.07 to -0.02; 12 77%; P<0.00001; 24 studies; 20998 participants; moderate-certainty evidence;
Analysis 3.5). Of the 24 studies included in the meta-analysis, six were at high risk of bias. In contrast, the
evidence suggests that dietary and activity interventions, when compared with control, do not reduce zBMI at
long term follow-up (MD -0.02; 95% CI: -0.06 to 0.01; 12 88%; P<0.00001; 22 studies; 23594 participants; low-
certainty evidence; Analysis 3.6). Sensitivity analysis removing studies at high risk of did not change the overall
results of the meta-analysis (Appendix 6) and funnel plots did not show evidence of small-study effects (Appendix
7) based on visual inspection and test for asymmetry.

In addition to the studies included in the meta-analyses, data from four studies were not eligible for inclusion in
the meta-analyses (Table 6): in Johnston 2013, results are reported as odds of changing baseline weight status
classification, and the authors found no effect of the intervention in to reduce the likelihood of normal-weight
children to develop overweight or obesity, when compared with normal-weight children in the control group (OR:
1.66, ns). In Topham 2021 zBMI was measured at short term and long term follow-ups but data are reported as
coefficient for ‘intervention condition’ from a random intercept model and we are only able to include in the meta-
analyses the results at the long term follow-up. Warren 2003 measured percentage of participants that were
overweight or with obesity at the long term follow-up and found no effect of the intervention compared with control
(see dietary intervention vs control comparison for details of Warren 2003 ineligibility). In Huys 2020, zBMI at
medium term follow-up was measured but results are not reported. In Carlin 2021 and Liu 2022, zBMI
measurements were planned at short term and long term follow-up, respectively, but data are not reported, and
we have no evidence that it was measured.

BMI percentile

Meta-analyses results for BMI percentile are reported in Figure 5. We found that dietary and activity
interventions, when compared with control, likely do not reduce BMI percentile at short term follow-up (MD -0.73;
95% Cl: -0.50 to 1.97; 12 0%; P=0.58; 5 studies; 1036 participants; moderate-certainty evidence; Analysis 3.7);
furthermore, we found that dietary and activity interventions, when compared with control, and have little to no
effect on BMI percentile medium term (MD -0.64; 95% ClI: -1.85 to 0.56; 1 64%; P=0.008; 8 studies; 3823
participants; low-certainty evidence; Analysis 3.8) or long term follow-up (MD -0.67; 95% ClI: -3.05 to 1.72; 12 82%;
P=0.0002; 5 studies; 1765 participants; very low-certainty evidence; Analysis 3.9) but the evidence is very
uncertain. Sensitivity analysis removing studies at high risk of did not change the overall results of the meta-
analysis (Appendix 6).

Serious adverse events

Details of serious adverse events are reported in Table 3. Nineteen studies (27882 participants) reported data on
serious adverse events (Adab 2018; Beech 2003; Caballero 2003; Carlin 2021; Fulkerson 2022; Gortmaker
1999; Griffin 2019; HEALTHY Study Group 2010; Ickovics 2019; Kubik 2021; Li 2019; Liu 2019; Marcus 2009;
NCT02067728 2014; Puder 2011; Ramirez-Rivera 2021; Sahota 2019; Williamson 2012; Xu 2015); of these, four
studies reported occurrence of serious adverse events. In Beech 2003 few adverse events and injuries were
reported among the pilot study participants in Memphis. During the 12-week intervention, injuries were reported
by 2 girls (11%) in the comparison group, and one girl (4.7%) in the child-targeted group. Similarly, adverse
events (problems requiring a visit to a healthcare provider) were reported by one girl (5.5%) in the comparison
group, and 2 girls (9.5%,) in the parent-targeted group. The authors reported that none of the above adverse
events were judged by the Coordinating Center to be related to study participation, but the Center deemed 2 of
the injuries to be possibly related to participation in the intervention. They also reported that an elevated
cholesterol value was reported for one participant and notification was made to the family. In Fulkerson 2022all-
cause mortality was reported for 0.9% of the participants in intervention group but it is not reported whether this
was related to the intervention received (reported in the trial registration results section); no other serious adverse
events were reported. In Gortmaker 1999 and in the HEALTHY Study Group 2010 low levels of extreme dieting
behaviour were observed in both the intervention and control groups.

Activity interventions versus dietary interventions

We found 5 studies (4891 participants) that compared activity interventions versus dietary interventions, and of
these 4 studies (4673 participants) were included in meta-analyses.



Meta-analyses results for BMI are reported in Figure 3. We found activity interventions, when compared with
dietary interventions, probably do not reduce BMI at medium term (MD -0.25; 95% CI: -0.55 to 0.06; 2 0%;
P=0.55; 2 studies; 1644 participants; moderate-certainty evidence; Analysis 4.1). We found no studies reporting
BMI at short term or long term follow-up. Sensitivity analysis removing one study at high risk of bias did not
change the overall results of the meta-analyses (Appendix 6).

zBMI

Meta-analyses results for BMI are reported in Figure 4. We found that activity interventions, when compared with
dietary interventions, likely results in a slight reduction in zBMI at medium term (MD -0.11; 95% CI: -0.22 to 0.00;
12 0%; P=0.52; 2 studies; 1644 participants; moderate-certainty evidence; Analysis 4.2). Of the two studies, one
was at high risk of bias; sensitivity analysis removing this study did not change the overall result of the meta-
analysis (Appendix 6). We found no studies reporting zBMI at short term or long term follow-up.

In addition to the studies included in the meta-analyses, data from one study were not eligible for inclusion in the
meta-analyses Table 6). Warren 2003 measured percentage of participants that were overweight or with obesity
at the long term follow-up and found little to no effect of the intervention compared with control (see dietary
intervention vs control comparison for details of Warren 2003 ineligibility).

BMI Percentile

Meta-analyses results for BMI percentile are reported in Figure 5. We found that activity interventions, compared
with dietary interventions, have little to no effect on BMI percentile at medium term follow-up, but the evidence is
very uncertain (MD -0.04; 95% ClI: -2.05 to 1.97; 1 study; 683 participants; very low-certainty evidence; Analysis
4.3). Furthermore, an activity intervention, when compared with a dietary intervention, may increase BMI
percentile atlong term follow-up (MD 2.30; 95% CI: 0.27 to 4.33; 1 study; 330 participants; very low-certainty
evidence; Analysis 4.4), but the evidence is very uncertain. We found no studies reporting BMI percentile at short
term follow-up.

Serious adverse events

Details of serious adverse events are reported Table 3. One study (756 participants) reported data on serious
adverse events (Ickovics 2019), but they found that none occurred as a result of the intervention.

Dietary and activity interventions versus Dietary interventions

We found 5 studies (3288 participants) that compared dietary and activity interventions versus dietary
interventions, and of these 4 studies (3070 participants) were included in meta-analyses.

Meta-analyses results for BMI are reported in Figure 3. We found that dietary and activity interventions, when
compared with dietary interventions, likely do not reduce BMI at medium term (MD -0.16; 95% CI: -0.42 to 0.10; 2
0%; P=0.45; 2 studies; 456 participants; moderate-certainty evidence; Analysis 5.1). We found no studies
reporting BMI at short term or long term follow-up.

zBMI

Meta-analyses results for BMI are reported in Figure 4. The evidence suggests that dietary and activity
interventions, when compared with dietary interventions, do not reduce zBMI at medium term (MD -0.03; 95% CI:
-0.10 to 0.04; 12 0%; P=0.89; 2 studies; 456 participants; low-certainty evidence; Analysis 5.2). We found no
studies reporting BMI at short term or long term follow-up.

In addition to the studies included in the meta-analyses, data from one study were not eligible for inclusion in the
meta-analyses Table 6). Warren 2003 measured percentage of participants that were overweight or with obesity
at the long term follow-up and found little to no of effect of the intervention compared with control (see dietary
intervention vs control comparison for details of Warren 2003 ineligibility).

BMI percentile

Meta-analyses results for BMI percentile are reported in Figure 5. We found that dietary and activity interventions
when compared with dietary interventions have little to no effect on BMI percentile at medium term (MD -1.03;
95% CI: -0.94 to 3.00; 1 study; 705 participants; very low-certainty evidence; Analysis 5.3) or long term (MD -0.13;
95% Cl: -2.12 to 1.86; 1 study; 304 participants; very low-certainty evidence; Analysis 5.4) follow-up, but the
evidence is very uncertain. We found no studies reporting BMI percentile at short term follow-up.

Serious adverse effects

Details of serious adverse events are reported in Table 3. One study (756 participants; Ickovics 2019) reported
data on serious adverse events, but they found that none occurred as a result of the intervention.

Dietary and activity interventions versus Activity interventions

We found 6 studies (3443 participants) that compared dietary and activity interventions versus activity
interventions, and of these 5 studies (3219 participants) were included in meta-analyses.

Meta-analyses results for BMI are reported in Figure 3. We found that dietary and activity interventions, when
compared with activity interventions, likely do not reduce BMI at short term (MD 0.34; 95% ClI: -0.25 to 0.93; 2



0%; P=0.7; 2 studies; 95 participants; moderate-certainty evidence; Analysis 6.1) or medium term (MD 0.19; 95%
Cl: -0.12 to 0.49; I 0%; P=0.96; 2 studies; 509 participants; moderate-certainty evidence; Analysis 6.2);
furthermore, we found that dietary and activity interventions, when compared with activity interventions, have little
to no effect on BMI at long term follow-up, but the evidence is very uncertain (MD -0.08; 95% Cl: -0.43 to 0.27; 1
study; 261 participants; very-low certainty evidence; Analysis 6.3).

zBMI

Meta-analyses results for zBMI are reported in Figure 4. We found that dietary and activity interventions, when
compared with activity interventions, likely do not reduce zBMI at short term (MD -0.12; 95% CI: -0.30 to 0.06; 1
study; 35 participants; moderate-certainty evidence; Analysis 6.4); furthermore, we found that dietary and activity
interventions, when compared with activity interventions, have little to no effect on zBMI at medium term (MD
-0.07; 95% Cl: -0.42 to 0.28; 2 90%; P=0.001; 2 studies; 509 participants; low-certainty evidence; Analysis 6.5) or
long term follow-up (MD -0.04; 95% CI: -0.13 to 0.05; 1 study; 261 participants; very-low certainty evidence;
Analysis 6.6), but the evidence is very uncertain.

In addition to the studies included in the meta-analyses, data from one study were not eligible for inclusion in the
meta-analyses (Table 6). Warren 2003 measured percentage of participants that were overweight or with obesity
at the long term follow-up and found little to no effect of the intervention, when compared with control (see dietary
intervention vs control comparison for details of Warren 2003 ineligibility).

BMI percentile

Meta-analyses results for BMI percentile are reported in Figure 5. We found we found that dietary and activity
interventions, when compared with activity interventions, have little to no effect on BMI percentile at medium term
follow-up (MD -1.03; 95% CI: -0.94 to 3.00; 1 study; 705 participants; very low-certainty evidence; Analysis 6.7),
but the evidence is very uncertain. In contrast, we found that dietary and activity interventions, when compared
with activity interventions, may reduce BMI percentile at long term follow-up, but the evidence is very uncertain
(MD -2.43; 95% CI: -4.46 to -0.4; 1 study; 330 participants; very low-certainty evidence; Analysis 6.8). We found
no studies reporting BMI percentile at short term follow-up.

Serious adverse effects

Details of serious adverse events are reported in Table 3. Three studies (1078 participants) reported data on
severe adverse events Ickovics 2019; Robinson 2003 and Robinson 2010). Of these only in one study
(Robinson 2003 ) injuries were reported by 2 girls (7.4%) in the treatment group, and 3 girls (9.1%) in the active
control group. Other adverse events (problems requiring a visit to a medical care provider) were reported by 4
girls (14.8%) in the treatment group, and 6 girls (18.2%) in the active control group. One injury in the treatment
group was judged to be related to participation in the study (a broken finger). All other injuries and other adverse
events in both groups were judged to be unrelated to study participation.

Dietary interventions vs dietary interventions

We found no studies that compared two dietary interventions (i.e. with no control group).

Activity intervention vs Activity intervention

We found two studies (1278 participants) that compared two Activity interventions (i.e. with no control group).
BMI

We found one study reporting BMI at (Tessier 2008) and found that multiple short sessions (3 or 4 sessions) of
physical education compared with 1 or 2 session(s) did not change the speed of increase in BMI. Furthermore,
we found one study that planned to measure BMI at short term follow-up but results are not reported and we have
no evidence that BMI was measured (Razani 2018; Table 6).

zBMI and BMI percentile
We found no studies reporting zBMI or BMI percentile.
Serious adverse events

Details of serious adverse events are reported in Table 3. We found one study (128 participant) that reported
data on serious adverse events (Razani 2018). The authors reported that there were no serious adverse events
(including all causes mortality), however, it is not clear if these results refer to the parents or the children, or both.

Dietary and Activity intervention vs Dietary and Activity intervention

We found four studies (525 participants) that compared the effect of two different types of dietary and activity
interventions (i.e. with no control group; Table 6).

BMI
We found no studies reporting BMI.
zBMI

One study, Epstein 2001, measured zBMI at short and medium term follow-up. The study compared two
intervention that included the same physical activity component, however, for the dietary component, one
intervention aimed at increasing fruit and vegetables intake and the other one aimed at reducing fat and sugar



intake. The authors reported that the percentage of children that were overweight was stable over time,
suggesting that there was no beneficial effect of either intervention.

BMI percentile

Three studies measured BMI percentile at short term follow-up and two studies measured BMI percentile at
medium term follow up. Branscum 2013 compared a theory-based dietary and activity intervention with a
knowledge-based dietary and activity intervention and found no difference for the interaction (group-by-time) for
BMI percentile at short term follow up. Hannon 2018 compared a dietary and activity intervention delivered to the
mothers with the same intervention delivered to the mothers and their children. The authors reported that
participating children from the mothers and children intervention group showed a reduction in BMI percentile at 3
months (short term follow-up) and at 12 months (medium term follow-up). In contrast, no effect of the intervention
was observed in the children in the mothers-only group. Muzaffar 2019 compared a peer-led dietary and activity
intervention with the same intervention that was adult-led. The authors reported no effects of the peer-led dietary
and activity intervention, compared with the adult-led intervention, on on BMI percentile at short and medium
term follow-up.

Serious adverse events
We found no studies reporting serious adverse events.
Subgroup analyses

We conducted pre-specified subgroup analyses by main setting of the interventions (school, home, school and
home, other), country income status (high income vs non-high income) and participants socioeconomic status
(low vs mixed) and duration of the intervention (short, medium, long). Results for all individual subgroups are
presented in Appendix 8.

Although some tests for subgroup differences were statistically significant at a 5% significance level, in most
cases these arose from subgroups containing single studies and they reflected the heterogeneity pervasive
among the studies. However, in some tests for subgroup difference (in which more than one study per group was
included), substantial differences were observed between groups. For example, activity interventions, compared
with control, appeared to be more effective at reducing zBMI in children in non-high-income countries when
compared with the effects in studies in high income countries, however such a difference was only observed at
medium term follow-up. Similarly, dietary and activity interventions appeared to be more effective at reducing BMI
percentile in studies that targeted children from low socio-economic status families or targeted places or areas of
relative deprivation, compared with children in studies in which socioeconomic status was mixed when
measured at long term follow-up. In contrast, dietary and activity interventions appeared to be more effective at
reducing BMI in studies in which socioeconomic status was mixed, when measured at short term follow-up
compared with studies in which socioeconomic status was low. Importantly, our sub-group analysis shows that
activity interventions, compared with control, appear to increase BMI in children in non-high-income countries,
while no effect was observed in studies in high income countries, however such a difference was only observed
at short term follow-up (see Appendix 8 for detailed results).

We also observed that the effectiveness of some interventions was different depending on the duration of the
intervention: for example, activity interventions of medium duration were more effective at reducing BMI when
measured at medium term (i.e. at the end of the intervention), than when measured either weeks before (short
term follow-up) or several months after (long term follow-up) the end of the intervention. We observed a similar
pattern for zBMI, measured in children receiving dietary and activity interventions combined, when compared
with control. We also observed a similar pattern for BMI measured in children receiving dietary and activity
interventions combined, when compared with control, and for zZBMI measured in children receiving activity
interventions only, when compared with control, although the test for subgroup difference was not statistically
significant in these analyses. Interestingly, we found that duration of intervention had no impact on the
effectiveness of dietary only interventions (see Appendix 8 for detailed results).

Note that children receiving an intervention with a long duration that had their adiposity outcomes measured at
short or medium term (as well as long) will have only received the intervention for the short or medium time frame
when those observations were made.

Sensitivity analysis
Different ICCs

In our main analysis we imputed an ICC = 0.02 in cluster-RCTs that had not been analysed according to the
cluster design. In our sensitivity analyses we investigated the impact of imputing ICCs of 0 and 0.04 and we
found no material differences in the overall results (Appendix 6).

Discussion

Summary of main results

This review includes 172 studies (189,707 participants) of interventions for the prevention of obesity in children
aged from 5 to 11 years. The majority of the studies compared an intervention involving strategies to improve
both dietary intake and physical activity levels with a control group. Interventions were mostly delivered at school,



with some being delivered at home, in the community or within a primary care setting. Most interventions were
implemented for less than 9 months, with the shortest intervention conducted over one session and the longest
over 4 years. Over half of the interventions were based on one or more theories of behaviour change, the most
common being social cognitive theory.

Meta-analyses of results from 149 studies suggest that a physical activity intervention delivered on their own or in
combination with dietary interventions, compared with control, may reduce increases in measures of adiposity
(or fatness) in children aged 5 to 11 years. Specifically, we found that activity interventions delivered on their own
might reduce increases in adiposity (measured as BMI, zBMI and BMI percentile, mostly moderate certainty
evidence at medium-term time point (9 to <15 months; Summary of findings table 2). We also found that physical
activity interventions delivered in combination with dietary interventions reduce increases in BMl and zBMI at
short- and medium-term time points (low- and moderate-certainty evidence at the short-term and medium-term
time points, respectively; Summary of findings table 3).

An important observation in most of our meta-analyses was of high statistical heterogeneity, i.e. that effects
varied substantially across studies within the comparisons. Prespecified subgroup analyses by main setting of
the interventions (school, home, school and home, other), country income status (high income vs non-high
income) and participants’ socioeconomic status (low vs mixed) did not provide an explanation for the
heterogeneity observed among the studies. However, subgroup by duration of the intervention (short, medium,
long) may explain some of the differential effects of activity and activity and dietary interventions on BMI and
zBMI. This heterogeneity might be due to the interventions pooled within each category (Diet, Physical activity,
Diet combined with physical activity) being variable in nature, intensity and duration; their only common feature
was the intended mechanism by which they worked. It is also possible that the heterogeneity is due, atleastin
part, to variability in the fidelity of the interventions, although we did not collect data on this.

Allinterventions involved some level of provision of information. Most interventions that aimed to change and
improve the dietary behaviours of children (with or without also changing physical activity levels) sought to
provide the children with information and also to change the children’s social environment, enabled and guided
by their parents, teachers or other responsible adults. Most interventions that aimed to change and improve
physical activity behaviours sought to enable and/or guide choice by changing the childrens’ physical
environment (at school or at home). Further exploratory work may be warranted to identify if there are
contexts/intervention characteristics that may explain this and identify potentially effective approaches.

Fifty-five studies specifically targeted individuals or communities of low socioeconomic status (also known as
disadvantaged or underserved). As highlighted by McNulty 2019, the preferred way of addressing health
disparities is to target the health disparity population exclusively. Of note, although these 55 studies were
included in our analysis exploring differences in impact of an intervention between individuals of low vs mixed
socio-economic status, their findings were unable to contribute to our learning because, usually, all participants
were considered low socio-economic status.

The vast majority of studies (169/172) collected and reported data at baseline on at least one PROGRESS
characteristic (Place, Race, Occupation, Gender, Religion, Education, Socio-economic status, Social status).
However, only 48 studies reported on the impact of at least one PROGRESS characteristic on the effectiveness
of the intervention; place or residence (5 studies); race/ethnicity/culture/language (9 studies); gender/sex (42
studies), parent(s) education (5 studies) and socio-economic status (14 studies). Although we understand the
reluctance of researchers to perform multiple, post-hoc analyses of this type, the dearth of evidence in this review
on the impact of interventions on health inequalities is a significant limitation.

Only 36 studies reported data on severe adverse events, and, of these, seven observed serious adverse events
related to the interventions. These were mainly injuries relating to exercise, but also included extreme dieting
behaviour (low levels in both intervention and control groups were reported in two studies) and other illness
(allergies, headache, abdominal discomfort). One study reported dizziness during baseline venepuncture. One
study recorded mortality for one participant, but whether this was related to the intervention is not reported.

Overall completeness and applicability of evidence

Most studies were undertaken in general populations of high-income countries. We identified 23 studies from
upper-middle-income countries and three from a lower-middle income country. In most of the studies the
participants were a mix of genders (150 studies), 13 studies were conducted only in girls, and three only in boys.
Fifty-five studies specifically targeted disadvantaged children (or families) in a particular setting (e.g.
school/community/area) or specifically targeted a school or community within a disadvantaged area. While the
majority of studies were conducted among the general population, 13 studies targeted children considered “at
risk” of obesity based on their (or their parents) weight status, physical activity and dietary behaviours, or ethnic
background. Given that public health policy makers require evidence of the impact of interventions to prevent
obesity in adolescents who are in the greatest need (disadvantaged, underserved), they can be reasonably
confident of the completeness and applicability of the evidence reviewed here. Most interventions identified were
school-based.

A lack of completeness of evidence was identified for certain individuals within our society (population),
interventions and outcomes. First, 76 studies excluded children with physical disabilities and 58 studies
excluded children with mental disabilities. Second, we did not identify any studies (that met our inclusion criteria)
that used a 'whole systems' or 'whole school' approach, or were focussed on improving the wider (i.e. beyond the



home, school and community) environment. Furthermore, although zBMI and/or BMI outcomes were reported by
the majority of studies, some studies (including those published in the last 10 years) only reported BMI percentile
or other body weight-related outcomes (e.g. proportion of children living with overweight and obesity). Most
studies did not report on serious adverse events.

Due to the fact that the majority of evidence (73%) identified was from school-based interventions, the
recommendations from this review are mostly applicable for policy makers, local education authorities and
schools, and health professionals who work with schools. These stakeholders can be reasonably confident of the
completeness of the evidence reviewed for school-based interventions for adolescents. Importantly, increasing
physical activity levels and eating a healthier diet have health and well-being benefits (outcomes) beyond the
prevention of obesity and there is evidence that these behaviours track from childhood to adulthood. Indeed,
major health conditions that make the greatest contribution to the burden of healthcare in adulthood in most high
and middle-income countries are driven by unhealthy and risky behaviours, including low levels of physical
activity and an unhealthy diet. Tackling these behaviours during adolescence should therefore be a priority. For
children and their parents/carers, the evidence reviewed (albeit it limited in some respects and of variable quality)
provides some reassurance that interventions to prevent obesity do not appear to cause harm, including the
promotion of eating disorders.

Quality of the evidence

We used the RoB 2 tool to assess the risk of bias of the 265 results from the 149 studies that were included in the
meta-analyses. Overall, most of the results (150) were judged as “Some concerns”, while 11 results were at
judged as “Low risk of bias”. 104 results were judged as “High risk of bias”, mostly because of missing outcome
data and time of participants recruitment in cluster-RCTs. We tested the effect of removing studies rated at "High
risk of bias" (Appendix 6).

We used GRADE to assess the certainty of evidence of effects; we downgraded almost all results to 'moderate’,
'low’ or ‘very low’ certainty depending on the proportion of results at high risk of bias, the level of imprecision and
heterogeneity, the generalisability of the results and the amount of missing evidence. Reasons for downgrading
for each of the GRADE criteria are reported below.

Risk of bias

Of the 43 outcomes (i.e., BMI, zBMI and BMI percentile at short-, medium- and long-term follow-up) that were
included in meta-analyses, 23 were downgraded one level (12 outcomes) or two levels (11 outcomes) due to
high risk of bias (i.e., the studies at high risk of bias contributed > 30% of the weight in the meta-analysis). Most
of the results in the downgraded outcomes were judged at high risk of bias due to missing outcome data (60
results), bias due to the randomization process (42 results), bias due to selection of the reported result (1 results)
and bias due to deviations from intended interventions (11 results). The other 15 outcomes were not
downgraded due to risk of bias as the results at high risk of bias contributed < 30% of the weight in the meta-
analysis or there were no results at high risk of bias included in the meta-analysis. We did not downgrade
outcomes with a high number of results judged as some concern as such judgement was mostly due to lack of
information.

Imprecision

Of the 43 outcomes included in meta-analyses, 25 were downgraded one level due to imprecision (the number of
participants included in each meta-analysis was < 3,000 and there was no clear evidence of an effect). The
number of participants was less than 100 in three outcomes, between 100 and 500 in eight outcomes, between
500 and 1000 in nine outcomes, between 1000 and 2000 in four outcome and 2107 in one outcome. The other
18 outcomes were not downgraded as the number of participants was > 3,000 per outcome.

Inconsistency

Of the 43 outcomes included in meta-analyses, 23 were downgraded one level due to inconsistency. Twenty
outcomes were downgraded due to moderate to high heterogeneity and point estimates and confidence intervals

varying considerably. Of these, fourteen outcomes reported considerable heterogeneity (I2>60%), one reported
substantial heterogeneity (I2>50%) and four reported moderate heterogeneity (I2>30%). Three outcomes reported

no or low heterogeneity (I2<30%) but were downgraded due to point estimates and confidence intervals varying
considerably.

Indirectness

Of the 43 outcomes included in meta-analyses, three were downgraded one level due to indirectness (i.e.,
substantial contribution of the results of studies in highly specific population). Specifically, we had concerns over
these outcome including results from studies on children that are at risk of developing obesity, mainly due to their
lifestyle: one study was conducted in healthy children, daily consumers of at least one serving of whole-fat dairy,
with >70% of their dairy consumed or prepared at home; one study targeted children with high sedentary levels,
and one study targeted children at high risk of developing overweight and obesity and children that were
overweight. The other 40 outcomes only included data from the general population.

Non-reporting bias

Of the 43 outcomes included in meta-analyses, five were downgraded one level due to non-reporting bias.
Missing evidence in these outcomes was due to results being reported narratively (three studies), results



reported in a format that was ineligible for inclusion in the meta-analyses (3 studies) and results data being
measured but not reported (three studies). For all outcomes in which evidence was missing, the meta-analyses
showed no effect of the interventions, but the size of the missing data was relatively high therefore there was
potential for missing data to impact on the result. We did not downgrade 4 outcomes in which the interventions
had a beneficial effect on measures of adiposity, as well as seven outcomes in which the interventions did not
affect adiposity (fatness). In these 11 outcomes evidence was missing from a relatively small number of
participants and therefore we judged that missing data did not have an impact on the effect estimate. For the
remaining 27 outcomes there was no evidence of missing data.

Overall, our confidence in the evidence is reduced mainly due to the high proportion of studies judged at high
risk of bias (mainly due to missing participants data and the randomisation process), imprecision of the results
(studies were very small or there were not enough studies with data contributing to the evidence for some of the
outcome) and inconsistency of the results across the different studies.

Potential biases in the review process

Our review updates part of a previous Cochrane Review using the same eligibility criteria and largely the same
methodology (Brown 2019). Following the original review, we included only studies that stated the (or one of a
limited number of) main aim of changing diet, physical activity, sedentary behaviour, sleep, play or structured
exercise to help prevent obesity in children. We therefore excluded studies of similar interventions that did not
report such an aim. There is potential for this to bias our selection of studies if the reporting of primary studies’
aims has been influenced by their findings. If in any doubt, we checked the aim with that provided in the
published protocol or trial register where possible. We restricted eligibility to studies providing evidence of having
measured BMI at baseline and follow up so that we could examine changes from baseline. Again, this restriction
may have led to exclusion of studies of similar interventions to those we included.

Following the previous review, we also grouped studies into somewhat crude comparisons according to the
broad target of behaviour change (diet or physical activity or both) of the intervention. This led to a diversity of
specific intervention approaches within comparisons and probably accounts for some of the subsequent
statistical heterogeneity. We were unable to determine the specific causes of this heterogeneity with our planned
analyses. Further investigation of how the variation in intervention approaches and intervention fidelity impact on
outcomes may be valuable, including how these relate to the wider determinants of health.

We made some additions to the planned methods as set out in the protocol due to the design details of studies
that we included in this review. We collected and analysed additional data where adiposity was only reported as
BMI percentile (rather than BMI or zBMI).

Outcome reporting bias may be operating if studies with systematically different results reported different
outcome measures (Dwan 2010; Kirkham 2010), although we regard this as unlikely. Evidence of possible
suppression of uninteresting findings is addressed as part of our GRADE assessment. Finally, because we are
looking at general populations of children rather than clinical populations, and the main aim of many of our
interventions of interest was not exclusively the prevention of obesity (for example many studies focussed on
improving diet or physical activity levels to improve health in general, although one of the stated aims was the
prevention of obesity); many RCTs reported a wide variety of other outcomes that we did not examine in this
review.

Agreements and disagreements with other studies or reviews

Other comprehensive reviews on this topic have found similar results as those reported in this review, in that
there is a modest effect or no effect of interventions, that target individual change, to prevent obesity in
adolescents. Of course, one can always find the rare study that shows that an intervention is effective, but the
evidence base taken together suggests that the effect of these interventions is, at best, modest. Compared with
previous reviews, including the previous version of the Cochrane review on preventing obesity in children, this
review includes the largest number of studies and children. The stark increase in the number of studies
published over the past 5-8 years reflects the focus and effort on tackling obesity in primary school-aged children
by research funding bodies and researchers. Although the confidence in the certainty of results remains
moderate or low, due to methodological issues of the studies, the increased volume of evidence available for this
review provides readers and stakeholders with reassurance that the results, at least for school-based
interventions, are unlikely to change with the addition of further studies which meet the same inclusion criteria.

Authors' conclusions

Implications for practice

This review update provides policy makers with a robust evidence base because it is restricted to randomised controlled trials
(RCTs), and it includes almost three times as many (172 compared with 86) studies relevant to children aged 5 to 11 years
included in the previous version of this review (Brown 2019). The body of evidence in this review suggests that a range of
activity interventions, and interventions that combine diet with physical activity, can have a modest beneficial effect on
developing obesity (i.e. gaining excess weight compared with what children of this age may otherwise experience).




The long-term clinical significance, at a population level, of a very small benefit of an intervention (compared with control) over
the short/medium term, is difficult to assess and, at best, minor. However, we know that the diet and physical activity
behaviours that are adopted in childhood track throughout life (Craigie 2011). The potential cumulative effect of small but
sustainable changes towards a healthier diet and a more physically active lifestyle could, at least in theory, reap long-term
benefits for the promotion of healthy weight for individuals, communities and populations (Chen 2019). A healthy diet and a
being physically active have many health and well-being benefits for children beyond the promotion of a healthy body weight,
including positive associations with academic achievement (Faught 2017).

The WHO Commission on Ending Childhood obesity suggests that part of the failure of interventions is due to the fact that
they target individual behaviour change (WHO 2016). The WHO Commission suggests that upstream interventions may be
particularly important, and more effort is required in this area. Example interventions for children include replacement of
packed lunch with school meals rich in fruit and vegetables and implementation of individual physical exercises during routine
learning activities. It is now acknowledged that tackling obesity requires a systems approach, and policy initiatives across
government departments should be joined up (Rutter 2016; Rutter 2017)

From our exploratory analyses, we found no indication that interventions to prevent obesity in children are less effective in
those with low socio-economic status. The preferred way of addressing health disparities is to target the health disparity
population exclusively (McNulty 2019), and we identified 55 (of 172) such studies. Most studies (76/172) excluded children
from taking part in the trial if they had a physical or mental disability, and note this potential source of inequity in this review,
with reference to the WHO guidelines on physical activity sedentary behaviour in children living with disability (WHO 2020).

Anocther important finding is that only eight of the 36 studies that reported relevant data found serious adverse events, mainly
injuries relating to exercise, but also headaches and abdominal discomfort, and, importantly, only low levels of extreme dieting
behaviour were reported by two studies. Only a few studies assessed the costs and cost effectiveness of interventions included
in this review. On this basis, it is not possible to say whether these interventions are cost effective. Evidence from newly
identified studies from upper- and lower-middle-income countries is an important contribution to this review (26 of 172), in
terms of context and external validity, particularly for policy makers in those countries. Of note, a higher proportion of ongoing
studies, compared with included studies, were conducted in upper- and low- middle income countries (compared with high-
income countries) and were online/digital interventions (compared with in-person interventions). Given the sharp rise in the
prevalence of childhood obesity in many upper- and low- middle income countries over the last 5 years, fuelled by the Covid
pandemic, it is reassuring to know that more research activity relating to this global public health priority is being conducted in
these countries and that more relatively low-cost online/digital interventions are being assessed for effectiveness.

Implications for policy

The interventions included in this update mainly focused on changing individual (personal) behaviours and were mainly
conducted in schools, with some being delivered at home, in the community, or within a primary care setting. A school setting
may be a relatively easy setting to target, however, some primary school-aged children who are hard-to-reach are disengaged
with school, even at this young age, but do have meaningful affiliations with local youth groups and sports clubs, and some
have meaningful involvement with faith-based groups. Social media and peer pressure also play an important role in shaping
energy-balance related behaviours in this age group, particularly 9-11 year-olds.

We recognise that the methods we chose to employ, including the aggregating of all types of interventions together under one
of three categories (diet, activity, or diet combined with activity), may create results of limited value to policymakers deciding on
which specific interventions within each category would 'work best' in their context. However, within these categories,
hierarchies of specific interventions by observed effectiveness could be misleading. The effectiveness of the same intervention
is likely to vary by age and sex (even within the 5-11-year age group) and context (e.g. type of school provision), and the
feasibility of implementation is likely to be dependent on local resources. Furthermore, policymakers who are responsible for
implementing specific policies for the prevention of obesity in children need to ensure that such policies 'fit' within the wider
public health strategy and initiates of the community and population they serve. However, this review does provide
policymakers with information about whether such policies should best focus on diet, activity, or both, and more detailed
information about each intervention within these categories (and by country and setting) is provided if policymakers require
further information.

We did not identify interventions for this review that aimed to take a (whole) systems approach to preventing obesity in
children. Local health authorities and national guidance usually champion the importance of taking such an approach in
tackling obesity (incorporating both prevention and treatment initiatives). However, research studies (mainly evaluations)
designed to assess the impact of implementing such an approach are not traditional RCTs and therefore did not meet our
inclusion criteria.

An explanation or potential opportunity to enhance the impact of interventions that aim to prevent obesity in children is through
greater application to implementation science. There are some suggestions that the effects of health innovations can be
enhanced by up to 12 times with potent implementation approaches (Durlak and DuPre 2008). A recent Cochrane review
found that the use of implementation strategies may result in large increases in implementation of interventions, and slight
improvements in measures of diet and physical activity (Wolfenden 2022). As implementation science advances, the
application of it could be important to amplify the effects of behavioural interventions to prevent obesity in children.

Implications for research

We do not anticipate the effect sizes we found in this review to change significantly with the addition of more school-based
interventions that target individual-level energy balance-related behaviours in children. However, we do recommend that
further research in children should include a wider range of community settings (including faith-based groups, local youth
groups and local sports clubs, and social media-based and digital-based interventions). We also recommend that future
research in this area proactively includes children with disabilities, and include collection of data on serious adverse events,
inlcuding hating disorders.

For existing and ongoing studies that would meet the inclusion criteria of this review, we suggest that interventions and
strategies to prevent obesity in childhood should include follow-up over several years, and we understand that funding issues
for such follow-up work can be of existing studies that have been completed. Such follow-up data could provide important
information on the sustainability of behaviour change and impact on weight as children transition from the primary school




years into secondary school and puberty. We understand the barriers to conducting this type of work, including funding
challenges, ethical approval and data protection issues. We also understand the perceived higher prestige attached to
primary research compared with secondary or follow-up research. We urge funding bodies and journal editors to place a
higher value on this type of research activity. We also suggest that a better understanding of process and implementation,
using evaluation methods by which one can better compare the results of one study with the next (and summarise the
information for reviews such as this), would be extremely useful. This type of activity is critical for the successful translation of
interventions from one context to another, and across different countries.

We also urge researchers to collect baseline information on gender and other PROGRESS (place, race, occupation, gender,
religion, education, socio-economic status, social status) factors, including socio-economic status, and also to analyse the
effect of the intervention by these factors. We understand the reluctance of researchers to perform multiple, post-hoc analyses
of this type however these are necessary if we are to provide confidence for practice and policy that the interventions we deem
effective do not increase inequalities.

Going forward, we suggest the need to rethink the priorities and methods for research that aims to prevent obesity in children
aged 5-11 years. This may include a focus on valuing and conducting research that assesses the impact of multilevel,
community, or other interventions that better address systemic and structural factors related to obesity, including those that
take a 'whole systems approach', and do not rely on traditional randomised controlled trials. We suggest that research in this
field also needs to look beyond diet and activity behaviours as the focus of interventions and instead explore both a focus on
the wider environment and palitical factors which drive obesity, and also the wider determinants of health which drive
inequalities in dietary intake and food insecurity, physical activity and physical activity insecurity, and obesity. The research
community needs to help and support policymakers and stakeholders in bringing the totality of the evidence base together in a
balanced and accessible format.

We urge researchers and funding bodies in all countries to continue to support research on childhood obesity in low- and
middle-income countries, and better understand the experiences of nutrition transition and rapid weight gain. In the context of
some countries, this research should aim to address the double burden of malnutrition.

Finally, we support the research recommendations set out by the WHO Commission on Ending Childhood Obesity (WHO
2017).
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Data and analyses
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subgroup participants |method
title
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5.1 BMI Difference
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term Random,
95% Cl)
Mean
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95% Cl)
Mean
Difference
%ﬁgBt'!rlm (v, Totals not selected
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95% Cl)




Outcome
or No. of studies No. pf. Statistical Effect size
subgroup participants |method
title
Mean
Difference
6.4 zBMI (v, Totals not selected
short term
Random,
95% Cl)
Mean
6.5 zBMI Difference
medium |2 (v, -0.07 [-0.42, 0.28]
term Random,
95% Cl)
Mean
Difference
I%ﬁ Zltge’\rllr7|1 (v, Totals not selected
9 Random,
95% Cl)
Mean
ggrcentile Difference
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6.8 Difference
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Differences between protocol and review

We changed the author list to reflect contributions to the review.
We ran a search for retractions and corrigenda.
We added BMI percentile as an outcome as we found studies reporting only this interpretation of BMI.

We changed the coding of the sub-group analysis by setting and socioeconomic status to reflect the setting and
population of the included studies.

We did not:

« undertake additional analyses (‘syntheses without meta-analysis’) using methods based on P values and
directions of effect. We made extensive efforts to estimate intervention effects from diversely reported
results (e.g. from regression coefficients, from P values and from analyses based on dichotomised BMI
scores (Higgins 2019b)). However, very few of the studies not included in meta-analyses provided this
basic information;

« undertake SMD sensitivity analyses; we observed that studies included importantly different age ranges
(e.g. many in single year groups but others across multiple year groups), so that the SDs for BMI used for
the standardization would be expected to reflect mainly the spread of age ranges rather than the
differences in the measurement scale (section 8.2, Cochrane Handbook Chapter 8; Higgins 2022).

« write to authors to request missing data due to scarsity of time and resources

« undertake subgroup analyses according to sex because not enough studies presented subgroup analyses
by sex.

Characteristics of studies

Characteristics of included studies [ordered by study ID]

Adab 2018

Study characteristics

Study name: WAVES study (West Midlands ActiVe lifestyle and healthy Eating in School children study)

Study dates: recruitment took place between April and May 2011 (group 1 schools and pupils) and from January to May 2012
(group 2 schools and pupils)

Study design: cluster RCT

Methods N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 12 months

Follow-up time(s): 15 months; 30 months; 39 months

Participants: 2462

Setting: fifty-four state primary schools in the West Midlands

Country: United Kingdom

Country income: high income

Recruitment: Quote: "All state primary schools in the West Midlands (UK) which included school years 1 to 5 (children aged 5
to 10 years) and that were within a 35 mile radius of the University of Birmingham were eligible for inclusion. Schools were
Participants |approached by letter, followed by a phone call and a visit to interested schools. All Year 1 pupils (aged 5 to 6 years) in
participating schools were eligible to take part. An invitation letter, information leaflet and consent form were distributed
through schools to parents/carers of eligible pupils."

% of eligible population enrolled: schools: 16% (155/980; invited and assessed/eligible); 36% (54/149; recruited/assessed for
eligibility); children: 60% (1470/2462; consented/eligible);

Age (years): mean: 6.3 (SD 0.3)

Gender/Sex: 51.1% boys

Interventions|Theory: Theoretically informed (no further details)

Intervention type: dietary and activity

Intervention group(s) participants: 1134

Comparator type: non-active intervention

Comparison group participants: 1328

Comparison: dietary and activity vs control




Setting of the intervention: school + community
Setting of the intervention in sub-group analyses: school
Measured outcome(s): zBMI

o Outcome(s) included in the meta-analysis: zBMI long term (30 months)

utcomes .

Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ISRCTN97000586
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This study was funded by the National Institute for Health Research (NIHR) Health Technology
Assessment Programme (project reference No 06/85/11). The funder had no role in study design, data collection, data
analysis, data interpretation, or writing of the report."

Notes DOI: "All authors have completed the ICMJE uniform disclosure form at www.icmje.org/coi_disclosure.pdf and declare: no
support from any organisation for the submitted work; no financial relationships with any organisations that might have an
interest in the submitted work in the previous three years; no other relationships or activities that could appear to have
influenced the submitted work."

General notes: to allow measurement of a large number of children in a limited timeframe within study resources, schools
were recruited and randomised into two groups (27 schools in each group) one year apart. Data from the 39 months follow-up
is reported only from schools in group 1.

Anand 2007

Study characteristics
Study name: SHARE-AP ACTION
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: family (parent(s) + = 1 child)

Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months
Participants: 93
Setting: six Nations Reserve in Ohsweken, Ontario
Country: Canada
Participants Country income: high income

Recruitment: partecipants were recruited within the Six Nations Indian Reserve in Ontario, Canada
% of eligible population enrolled: NR

Age (years): mean: intervention: 10.9 (SD 2.9); control: 9.9 (3.2)

Gender/Sex: intervention: 37.5% boys; control: 39.5% boys

Interventions|

Theory: Protection Motivation Theory, Social Learning Theory, Normative Influences and Theories of Persuasion
Intervention type: dietary and activity

Intervention group(s) participants: 46 (at baseline)

Comparator type: non-active intervention

Comparison group participants: 47 (at baseline)

Comparison: dietary and activity vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are reported narrativelly

Notes

Clinical Trial Registry: NCT00334269

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Canadian Institutes of Health Research (CIHR) Grant number: MCT 64076.

DOI:NR

General notes: BMI at baseline is reported separatelly for children and adolescents and narrative results of BMI at follow-up

are reported for the whole population

Annesi 2016

Study characteristics

Methods

Study name: YF4L (Youth Fit 4 Life)

Study design: cluster RCT

Nof arms: 2

Unit of allocation: after-school care sites
Unit of analysis: individual

Intervention period: 1 school year (9 months)
Follow-up time(s): 3 months; 9 months

Participants

Participants: 114

Setting: YMCA-managed after-school care sites in the southeastern United States

Country: United states

Country income: high income

Recruitment: participants were registered users of YMCA-managed after-school care sites in the southeastern United States
% of eligible population enrolled: NR

Age (years): mean: 7.2 (SD 1.1)

Gender/Sex: 46.5% boys

Interventions




Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 72 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 42 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI; BMI percentile
Outcome(s) included in the meta-analysis: BMI short term (3 months)

Outcomes  |BMI medium term; BMI percentile medium term (9 months)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: NR
Notes \Writing and/or research independent from funder(s): NR
Funding details: Quote: "This research received no specific funding"
DOI: "The authors declare that they have no competing interests."
General notes: NR
Annesi 2017
Study characteristics
Study name: YF4L (Youth Fit 4 Life)
Study design: cluster RCT
Nof arms: 2
Methods Unit of allocation: after-school care sites
Unit of analysis: individual
Intervention period: 1 school year (9 months)
Follow-up time(s): 3 months; 9 months
Participants: 141
Setting: YMCA-managed after-school care sites in the southeastern United States
Country: United states
Participants Country income: high income

Recruitment: participants were registered users of YMCA-managed after-school care sites in the southeastern United States
% of eligible population enrolled: NR

Age (years): mean: 10 (SD 0.90)

Gender/Sex: 55% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 86 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 55 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (3 months)
BMI medium term (9 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR

Funding details: NR

DOI: Conflict of interest: none declared.

General notes: the number of cluster for this study is not repoted; a similar study was conducted by the same authorsin a
cohort of children aged 5-8; therefore, we presume that the study was conducted in the same after-school sites and we have
extracted the number of clusters reported in Annesi 2016 study to be the same in Annesi 2017 study

Baranowski

2003

Study characteristics

Methods

Study name: Baylor GEMS

Study design: RCT

Nof arms: 2

Unit of allocation: parent/daughter dyad
Unit of analysis: individual

Intervention period: 12 weeks
Follow-up time(s): 12 weeks

Participants

Participants: 35

Setting: communities in Houston, Texas

Country: United States

Country income: high income

Recruitment: Quote: "All participating girl-parent dyad were volunteers who responded to radio advertisements, a GEMS-
FFFP recruitment Website, fliers, presentations made to various church or other social groups serving the African-American
community, and postcards sent to lists of names and addresses obtained from selected schools in the Houston area. Further




details regarding our recruitment strategies are described in Story 2003."
% of eligible population enrolled: children: NR;

Age (years): mean: 8 (SD 0.3)

Gender/Sex: 100% girls

Interventions|

Theory: Social Cognitive Theory, Family Systems Theory
Intervention type: dietary and activity

Intervention group(s) participants: 19

Comparator type: non-active intervention

Comparison group participants: 16

Comparison: dietary and activity vs control

Setting of the intervention: community + home

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research was largely funded by a grant from the National Heart Lung and Blood Institute, U01
HL-65160. This work is also a publication of the United States Department of Agriculture (USDA/ARS) Children’s Nutrition
Research Center, Department of Pediatrics, Baylor College of Medicine, Houston, Texas, and was funded, in part, by federal
funds from the USDA/ARS under Cooperative Agreement No. 58-6250- 6001. The contents of this publication do not
necessarily reflect the views or policies of the USDA, nor does mention of trade names, commercial products, or
organizations imply endorsement from the US government."

DOI: NR

General notes: PROGRESS data for the whole cohort extracted from Story 2003

Baranowski 2011

Study characteristics

Methods

Study name: Escape from Diab

Study design: RCT

N of arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 3 months
Follow-up time(s): 3 months; 5 months

Participants

Participants: 153

Setting: communities in Texas and North Carolina

Country: United States

Country income: high income

Recruitment: children were recruited primarily with advertisements on a radio station whose listening audience included
parents of children in the targeted age groups from ethnic minority communities (African-American, Hispanic).

% of eligible population enrolled: children: 68% (153/225)

Age: 10 years: 42.5%; 11 years: 32.7%; 12 years: 24.8%

Gender/Sex: 56.2% boys

Interventions|

Theory: Social Cognitive Theory, Self-determination and Persuasion Theories
Intervention type: dietary and activity

Intervention participants: 103

Comparator type: Attention control (minimal activity intervention)

Comparison participants: 50

Comparison: dietary and activity vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Measured outcome(s): BMI; BMI percentile
Outcome(s) included in the meta-analysis: zBMI short term; BMI percentile short term (5 months)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT00570466
Funder(s) type: mixed
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This research was primarily funded by a grant from the National Institute of Diabetes and Digestive
and Kidney Diseases (5 U44 DK66724-01). This work is also a publication of the U.S. Department of Agriculture
(USDA/ARS) Children’s Nutrition Research Center, Department of Pediatrics, Baylor College of Medicine, Houston TX, and
Notes had been funded in part with federal funds from the USDA/ARS under Cooperative Agreement No. 58-6250-6001. The
contents of this publication do not necessarily reflect the views or policies of the USDA, nor does mention of trade names,
commercial products, or organization simply endorsement from the U.S. government.”
DOI: "Richard Buday (author of the publication) is the president of Archimage, Inc, the company that created Diab and Nano.
No other financial disclosures were reproted by the authors of this paper.”
General notes: the duration of the intervention is not clearly reported; in the previous review from Brown 2019 it is reported as
3 months
Barbeau 2007
Study characteristics

Methods




Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 10 months
Follow-up time(s): 10 months

Participants

Participants: 201

Setting: eight local elementary schools in Augusta, Georgia

Country: United States

Country income: high income

Recruitment: Quote: "Subjects were recruited from eight local elementary schools using fliers. All black girls in grades 3, 4,
and 5 were eligible if they met the eligibility criteria. Subjects and their parents attended information sessions and signed
informed consent/assent forms in accordance with the Medical College of Georgia Human Assurance Committee. "

% of eligible population enrolled: schools: NR; children: 90% (278/309);

Age (years): mean: 9.5

Gender/Sex: 100% girls

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 118 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 83 (at baseline)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI medium term (10 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This study was funded by the NIH (Grant HL64972)"
Notes DOI: NR
General notes: the authors found in previous studies that accepting only one sibling per family resulted in eligible and
interested potential subjects not signing up for the study. Therefore, they decided at the outset that they would accept sisters
into this study to increase its acceptability on the part of subjects and their parents.
Barnes 2015
Study characteristics
Study name: MADEA4Life Program
Study design: cluster RCT
Nof arms: 2
Methods Unit of allocation: mother + > 1 daughter
Unit of analysis: individual
Intervention period: 8 weeks
Follow-up time(s): 20 weeks (8 weeks + 3 months)
Participants: 48
Setting: an Australian community
Country: Australia
Country income: high income
Participants Recruitment: Quote: "Mothers and their primary school-aged daughters (5-12 years) were recruited from an Australian

community through media releases, school newsletter advertisements, school presentations to students and parents, local
newspapers, and local television news. Mothers were screened for eligibility by telephone questionnaire.

% of eligible population enrolled: families: 91% (40/44)

Age (years): mean: 8.5 (SD 1.7)

Gender/Sex: 100% girls

Interventions

Theory: Social Cognitive Theory and operationalized key constructs of self-efficacy, social support, and outcome
expectations

Intervention type: activity

Intervention group(s) participants: 25

Comparator type: non-active intervention

Comparison group participants: 23

Comparison: activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI
Outcome(s) included in the meta-analysis: zBMI short term (20 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: ACTRN12611000622909

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "MADEA4Life was funded by the 2011 Seed Funding Grants from the Priority Research Centre in
Physical Activity & Nutrition, University of Newcastle."

DOI:NR

General notes: NR

Barnes 2021

Study characteristics

Methods

Study name: PACE; SWAP IT

Study design: cluster RCT (2x2 factorial design)

N of arms: 4

Unit of allocation: school

Unit of analysis: individual

Intervention period: PACE: 9 months; SWAP IT: 5-6 months; PACE + SWAP IT: 9 months
Follow-up time(s): 9 months

Participants

Participants: 815

Setting: twelve catholic primary schools, located within the Hunter region of New South Wales

Country: Australia

Country income: high income

Recruitment: Quote: "Primary schools located within the Hunter region were eligible for inclusion in the trial if they satisfied
the eligibility criteria. Recruitment packages, including a study information statement and consent form, were progressively
distributed to the principals of potentially eligible schools in random order. schools were asked to sign a written consent form
to confirm participation in the study, with recruitment continuing until the required sample (n = 12) was reached. All students
aged 5-12 years (Kindergarten to Grade 6) attending participating schools were invited to participate in the trial, with
anthropometric outcomes solely assessed for children in Grades 4-6. A recruitment package consisting of a study
information statement and consent form were distributed to parents by school staff on behalf of the research team."

% of eligible population enrolled: schools: 60 % (12/20); 57.8% (916/1586; percent of students that provided consent)

Age (years): mean: grades 4-6 (typically aged 9 to 12 years): grade 4: 35.5% ; grade 5: 35.7%; grade 6: 28.8%

Gender/Sex: 48.2% boys

Interventions|

Theory: SWAP IT: Behaviour Change Wheel; PACE: Theoretical Domains Framework
Intervention type: dietary/activity/dietary and activity (multi-arm)
Intervention group(s) participants: SWAP IT intervention: 283
Physically Active children in Education (PACE) intervention: 163
SWAP IT + PACE Combined: 202 (at baseline)

Comparator type: non-active intervention

Comparison group participants: 167 (at baseline)

Comparison: dietary vs control

activity vs control

dietary and activity vs control

activity vs dietary

dietary and activity vs dietary

dietary and activity vs activity

Setting of the intervention: school + home

Setting of the intervention in sub-group analyses: school + home

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (9 months)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ACTRN12616001228471
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "The study was supported by Hunter Children’s Research Foundation (HCRF); Hunter Medical
Research Institute (HMRI); and Hunter New England Population Health. CB is supported by a co-funded industry scholarship
Notes between Hunter New England Population Health and University of Newcastle; LW is supported by an NHMRC Career
Development Fellowship (APP1128348), Heart Foundation Future Leader Fellowship (101175), and a Hunter New England
Clinical Research Fellowship; RS is supported by an NHMRC TRIP Fellowship (APP1150661). None of the funding bodies
had a role in the design, data collection, analysis or interpretation of data."
DOI: "The authors declare that they have no conflicts of interest."
General notes: the authors used factorial analyses to assess the synergistic effect of dietary and activity interventions
Beech 2003
Study characteristics
Study name: Memphis GEMS pilot study
Study design: RCT
Nof arms: 3
Methods Unit of allocation: parent/daughter dyad
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks
Participants |Participants: 60
Setting: communities in Memphis, tennessee
Country: United States
Country income: high income




Recruitment: girls and their families were recruited through public service announcements on several local African-American
radio stations, participation of GEMS investigators in live radio talk shows, and flyers distributed at local elementary schools.
Further details regarding our recruitment strategies are described in Story 2003

% of eligible population enrolled: children: NR;

Age (years): mean: 8.9 (SD 0.8)

Gender/Sex: 100% girls

Interventions|

Theory: Social Cognitive Theory, Family Systems Theory
Intervention type: dietary and activity

Intervention participants: child targeted: 21

parent targeted: 21

Comparator type: attention control

Comparison participants: 18

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research was funded by grant numbers UO1-HL62662, UO1-HL62663, UO1- HL62668, UO1-
HL62732, and UO1- HL65160, from the National Heart, Lung, and Blood Institute. (Rochon 2003)"

DOI: NR

General notes: NR

Bohnert 2013

Study characteristics

Methods

Study name: GIG ASPs (Girls in the Game after-school programmes)
Study design: RCT

N of arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 30 weeks

Follow-up time(s): 30 weeks

Participants

Participants: 133

Setting: five public schools in Chicago, lllinois

Country: United States

Country income: high income

Recruitment: Quote: "The randomized controlled trial took place at five public schools that were designated GIG after-school
sites. All schools were located in underserved, urban low-income communities. Brief announcements about the study and
GIG program were made 2 weeks prior to Time 1 data collection. Consent forms were handed out at these sessions and sent
home with all female students accompanied by a cover letter from the principal investigator and an intake form for the GIG
Program. Participants in this study were volunteers in the third to fifth grade, aged 8 to 12."

% of eligible population enrolled: children: 100% (133/133)

Age (years): mean: 9.13 (SD 1)

Gender/Sex: 100% girls

Interventions|

Theory: Social Cognitive Theory and Sociocultural Theory
Intervention type: dietary and activity

Intervention group(s) participants: 96

Comparator type: non-active intervention

Comparison group participants: 37

Comparison: dietary and activity vs control

Setting of the intervention: school + home

Setting of the intervention in sub-group analyses: school + home

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zZBMI short term (30 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was supported by a seed grant from the Chicago Consortium to Lower Obesity in Chicago
Children (CLOCC:AU 508485). None of the authors have any financial involvement with this organization."

DOI: "The authors declared no potential conflict of interest with respect to the research, authorship, and/or publication of this
article."

General notes: NR

Brandstetter 2012

Study characteristics

Methods

Study name: URMEL - ICE (UIm Research on Metabolism, Exercise, and Lifestyle Intervention in Children)
Study design: cluster RCT

N of arms: 2

Unit of allocation: school




Unit of analysis: individual
Intervention period: 10 months
Follow-up time(s): mean days: intervention: 427 (SD 60.7); control: 463 (SD 67.3)

Participants

Participants: 1119

Setting: elementary schools in Ulm and adjacent regions in Southern Germany

Country: Germany

Country income: high income

Recruitment: Quote: "All principals of elementary schools within the Ulm region were informed in writing about the study (with
support by the local Department of Education). They were asked to invite first-grade teachers to participate in the study.
Teachers often consulted the pupils’ parents before agreeing to participate. Parents were informed at parent-teacher
conferences and provided signed written informed consent for their children to participate in assessments and clinical
investigations."

% of eligible population enrolled: schools: 100% (32/32); children: 78% (1119/1427);

Age (years): mean: intervention: 7.6 (SD 0.4); control: 7.5 (SD 0.4)

Gender/Sex: 53.5% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 540

Comparator type: non-active intervention

Comparison group participants: 579

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI long term (15 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry

Notes \Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study has been funded by the Baden-Wurttemberg Stiftung (Stuttgart, Germany)"
DOI: "The authors declare that they have no conflicts of interest."
General notes: the intervention and control group differed in the time lag between the two points of measurements

Branscum 2013

Study characteristics

Methods

Study name: Comics for Health

Study design: cluster RCT

Nof arms: 2

Unit of allocation: after school program
Unit of analysis: individual

Intervention period: 4 weeks

Follow-up time(s): 4 months

Participants

Participants: 183

Setting: twelve YMCA sponsored after school programs from the Olentangy Local school district

Country: United States

Country income: high income

Recruitment: Quote: "Recruitment procedures were consistent at each site, as controlled by the program facilitator. The
benefit of working with a licensed after-school care provider, such as the YMCA, was that parents were required to be
physically present when picking up their children. Therefore, during first few weeks of the study the program facilitator was
able to approach parents of potential participants and explain the details of the study in order to collect parent permission
forms. From Branscum 2011: For the purpose of this study a convenience sample of twelve YMCA sponsored after school
programs were selected from the Olentangy Local school district.”

% of eligible population enrolled: children: 53.5% (98/183)

Age (years): mean: intervention: 8.9 (SD 0.9); control: 9.1 (SD 1)

Gender/Sex: intervention: 47% boys; control: 57% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention participants: 94

Comparator type: attention control (minimal activity intervention)
Comparison participants: 89

Comparison: dietary and activity vs dietary and activity

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI percentile

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the comparison is not eligible for meta-analysis: the reported results are from a
comparison between groups that were allocated to the same type of interventions (dietary and activity interventions)

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR

Funding details: NR

DOI: "The authors have declared no conflict of interest.”

General notes: PROGRESS data extracted from Branscum 2011




Breheny 2020

Study characteristics

Methods

Study name: Daily Mile

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 12 months
Follow-up time(s): 4 months; 12 months

Participants

Participants: 2280

Setting: fourty trimary schools in the South of Birmingham

Country: United Kingdom

Country income: high income

Recruitment: Quote: "All Birmingham, UK schools with at least 20 pupils in school years 3 (aged 7-8 years) and 5 (aged 9-10
years) were eligible for participation in the Birmingham Daily Mile study. Initially eligible schools from an ethnically and socio-
economically diverse part of the city (Northfield) were invited to participate and schools that expressed an interest in the trial
were enrolled. Subsequent pragmatic invitation of eligible schools from a wider area was used to reach the recruitment target
of 40 schools whilst ensuring the final sample included schools that varied in terms of ethnic make-up and levels of
deprivation. Schools were approached by email, summarising the study and inviting them to attend a briefing event where the
study would be described in detail. If unable to attend the briefing they could obtain further information and discuss
participation with the study coordinator at another opportunity. Follow-up communication was by email and telephone. Pupils
from one class in years 3 and 5 at participating schools were invited to take part in study measurements.2

% of eligible population enrolled: schools: 37% (40/108); children: NR;

Age (years): mean: 8.9 (SD 1)

Gender/Sex: 52.4% boys

Interventions|

Theory: Behaviour Change Theory

Intervention type: activity

Intervention group(s) participants: 1153

Comparator type: non-active intervention

Comparison group participants: 1127

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zZBMI
Outcome(s) included in the meta-analysis: zZBMI short term (4 months)

Outcomes  [zBMI medium term (12 months)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ISRCTN12698269
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This study was funded by Birmingham City Council and was facilitated by a collaboration between
Birmingham City Council, SportBirmingham, Services for Education and the University of Birmingham. The National
Institute for Health Research in England under its Career Development Fellowship fund (CDF- 2015-08-013) supported KB
Notes and EF. The views expressed in this publication are those of the authors and do not necessarily reflect those of the UK NHS,
the National Institute for Health Research, or the Department of Health for England. There are no other relationships or
activities that could appear to have influenced the submitted work."
DOI: "There are no relationships or activities that could appear to have influenced the submitted work."
General notes: tntervention schools were encouraged to implement The Daily Mile in all year groups, however outcome
measurements were obtained only from children in years 3 and 5. The study is set in South Birmingahm, third deprived city in
the UK, but the final sample included schools that varied in terms of ethnic make-up and levels of deprivation.
Brown 2013
Study characteristics
Study name: Journey to Native Youth Health
Study design: RCT
N of arms: 2
Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks
Participants: 76
Setting: two American Indian reservations in north-central and southwestern Montana
Country: United States
Country income: high income
Participants |Recruitment: Northern Plains Indian youth 10-14 years old living on 2 American Indian reservations in north-central and

southwestern Montana were recruited for the study

% of eligible population enrolled: children: 82% (76/93);
Age (years): mean: 11.4 (SD 1.1)

Gender/Sex: 50% boys

Interventions|

Theory: Transtheoretical Model, Stages of Change, Social Cognitive Theory
Intervention type: dietary and activity

Intervention participants: 38

Comparator type: attention control

Comparison participants: 38

Comparison: dietary and activity vs control




Setting of the intervention: community
Setting of the intervention in sub-group analyses: other

Measured outcome(s): zZBMI; BMI; BMI percentile
Outcome(s) included in the meta-analysis: BMI short term; zBMI short term; BMI percentile short term (12 weeks)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: NR

Notes \Writing and/or research independent from funder(s): NR

Funding details: NR
DOI:NR

General notes: NR

Caballero 2

003

Study characteristics

Methods

Study name: Pathways Study
Study design: cluster RCT
Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 3 years
Follow-up time(s): 3 years

Participants

Participants: 1704
Setting: seven American Indian schools serving American Indian communities in Arizona, New Mexico, and South Dakota

Country: United States

Country income: high income

Recruitment: Quote: "A total of 41 schools in 7 American Indian communities were enrolled. All schools worked in
partnership with a par- ticipating academic institution. Children were enrolled in the study, and baseline measurements were
made at the end of the 2nd grade."

% of eligible population enrolled: schools: NR; children: 83% (1704/2058)

Age (years): mean: 7.6 (SD 0.6)

Gender/Sex: 51.7 boys

Interventions|

Theory: Social Learning Theory and principles of American Indian culture and practice
Intervention type: dietary and activity

Intervention group(s) participants: 879

Comparator type: non-active intervention

Comparison group participants: 825

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI long term (3 years)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Notes Funding details: Quote: "Supported by National Heart, Lung, and Blood Institute grants U01-HL-50869, -50867, -50905,
-50885, and -50907."
DOI: "None of the atuhors had financial interests related to this study. "
General notes: trandomization stratified by participants % of body fat
Cao 2015
Study characteristics
Study name: FIS (Family-Individual-School-Based Comprehensive Intervention)
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 3 years
Follow-up time(s): 1 year; 2 years; 3 years
Participants: 2446
Setting: fourteen primary schools in a district of Shanghai
Country: China
Country income: upper middle income
Recruitment: Quote: "All 26 primary schools in a district of the city were divided into three groups according to average
obesity prevalence quartile among all first-grade students in 2011. According to the economic level of the communities in
Participants |which the schools were located and the condition of school sports fields and canteens, four of seven schools with high
obesity prevalence were selected and divided into intervention and control groups randomly by sortation. Similarly, six of 12
schools with middle obesity prevalence and four of seven with low obesity prevalence were selected and divided into
intervention and control groups.”
% of eligible population enrolled: schools: 54% (14/26); children: 100% (2446/2446);
Age (years): mean: intervention: 7.01 (SD 0.44); control: 6.81 (SD 0.24);
Gender/Sex: 53.8% boys




Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 1287

Comparator type: non-active intervention

Comparison group participants: 1159

Comparison: dietary and activity vs control

Setting of the intervention: school + home

Setting of the intervention in sub-group analyses: school + home

Measured outcome(s): zBMI
Outcome(s) included in the meta-analysis: zBMI medium term (1 year)

Outcomes |zBMI long term (3 years)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Notes Funding details: Quote: "This project was supported by an award (Award Number 12GWZX0301) from the Shanghai
Municipal Health Bureau. The content is the sole responsibility of the authors and does not necessarily represent the official
views of the Shanghai Municipal Health Bureau."
DOI: "No financial disclosures were reported by the authors of this paper. "
General notes: NR
Carlin 2021
Study characteristics
Study name: IPAP (Intelligent Personal Assistant Project)
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: parent + 1 to 2 child(ren)
Unit of analysis: individual
Intervention period: 4 months
Follow-up time(s): 4 months (outcome measurement was planned but it is not reported if it was measured)
Participants: 34
Setting: Western Trust area of Northern Ireland
Country: United Kingdom
Country income: high income
Recruitment: phase 1: Quote: "All families attending a community-based obesity prevention project, Safe Wellbeing Eating &
Exercise Together (SWEET) as a family, were invited to participate in the study./Families are recruited to the SWEET project
via social media sites, flyer distributions in schools, and local paper advertisements. Before approaching families, permission
Participants was obtained from the Healthy Lifestyle Coordinator of the Healthy Living Centre where the project was being delivered.

Members of the research team attended the first session of the project and provided a verbal overview of the research study."
phase 2: Quote: "Potentially eligible families were invited to take part in the study (not restricted to those attending the
SWEET project) through a number of recruitment strategies. Local community group leaders were contacted and asked to
provide permission for a member of the research team to approach families (parents) at relevant events, for example, parent
or child groups, youth club, sports training sessions etc."

% of eligible population enrolled: phase 1: families: 73% (11/15); children: NR; phase 2: families: 94% (15/16); children: NR;
Age (years): mean: phase 1: 9.1 (SD 2); phase 2: 7.9 (SD2)

Gender/Sex: phase 1: 44% boys; phase 2: 56% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: phase 1: 16 (at baseline); phase 2: 18 (at baseline)
Comparator type: non-active intervention

Comparison group participants: NR

Comparison: dietary and activity vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Measured outcome(s): zZBMI (planned)
Outcome(s) included in the meta-analysis: n/a

Outcomes [Outcome self-reported: no
Reason for exclusion from the meta-analysis: measurement of the outcome at follow-up(s) was planned but results are not
reported (there is no evidence that it was measured)
Clinical Trial Registry: ISRCTN16792534
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This project was funded by the GetAMoveOnNetwork+ (Engineering and Physical Sciences
Research Council grant EP/NO27299/1). The funder had no role in the study design, data collection and analysis, decision to
Notes publish, or preparation of the paper."
DOI: Conflict of interest: none declared
General notes: zBMI data at follow-up not reported but height and weight were measured and zBMI is listed as secondary
outcome in the trial registration but not in the main article. Quote: "All participant outcome measures were assessed at
baseline and follow-up (12 weeks)." This pilot feasibility study was conducted in 2 phases. For phase 1, families who were
attending a community-based weight management project were invited to participate, whereas phase 2 recruited families not
currently receiving any additional intervention.
Chai 2019

Study characteristics




Study name: Back2Basics (Family telehealth consultations)
Study design: RCT
Nof arms: 3

Methods Unit of allocation: parent/child dyad
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks
Participants: 46
Setting: communities in New South Wales, New Castle, Tamworth, Armidale
Country: Australia
Country income: high income
Recruitment: Quote: "Participants were children aged 4 to 11 years and their parents who consented to attend assessments
at one of the three study sites in New South Wales, Australia, and to access the online intervention using their own electronic
devices. The eligible child BMI was set to be above the mid-point of the healthy weight category (BMI 221.5 kg/m2) in order
to be inclusive in recruiting children with overweight or obesity. Families were recruited to one metropolitan (i.e. Newcastle)
Participants and two rural sites (i.e. Tamworth, Armidale) between July 2017 and May 2018. Extensive recruitment strategies were used to

distribute study information (including a direct link to the online screening survey) through networks surrounding the Hunter
New England region: John Hunter Children’s Hospital dietetics clinic (a regional tertiary weight management service; only
one of three centres in New South Wales offering such service), health professional networks (including flyers mailed out to
136 general practitioners), 92 primary schools, family-friendly community venues (e.g. libraries, gyms, cafes), contemporary
media (television news, newspaper and radio), and social media networks targeted to the Newcastle, Tamworth and
Armidale regions."

% of eligible population enrolled: families: 55% (46/83)

Age (years): mean: 9 (SD 2.3)

Gender/Sex: 59% boys

Interventions|

Theory: CALO-RE taxonomy of behaviour change techniques, Behaviour-change techniques
Intervention type: dietary

Intervention group(s) participants: Back2Basics family intervention (telehealth): 16
Back2Basics family intervention (telehealth + SMS): 15

Comparator type: non-active intervention

Comparison group participants: 15

Comparison: dietary vs control

Setting of the intervention: telehealth

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (12 weeks)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "The study received funding from NIB foundation through the Hunter Medical Research Institute. The
funding body was not involved in the research design, implementation, data collection, analysis and interpretation, or writing
of the manuscript. LKC is supported by the University of Newcastle International Postgraduate Research Scholarships,
Barker PhD Award Top-up Scholarship, and Emlyn and Jennie Thomas Postgraduate Medical Research Scholarship
Notes through the Hunter Medical Research Institute. CEC is supported by an NHMRC Senior Research Fellowship and a Faculty
of Health and Medicine, Gladys M Brawn Senior Research Fellowship, the University of Newcastle. TLB is supported by a
Faculty of Health and Medicine, Early Career Brawn Fellowship, the University of Newcastle."
DOI: "The authors declared no potential conflict of interest with respect to the research, authorship, and/or publication of this
article. "
General notes: to reduce the waiting time for families who enrolled early, families commenced the programme in six different
cohorts at various time frames ranging from July 2017 to April 2018 and attended their respective data collection sessions for
each time point.
Chen 2010
Study characteristics
Study name: ABC study (Active Balance Childhood study)
Study design: RCT
N of arms: 2
Methods Unit of aIIocat.io.r?: mqther/child dyad
Unit of analysis: individual
Intervention period: 8 weeks
Follow-up time(s): 5 months mean (intervention: 6 months; control: 4 months); 7 months mean (intervention: 8 months;
control: 6 months; see Notes)
Participants: 67
Setting: San Francisco Bay area of California
Country: United States
Country income: high income
Recruitment: Quote: "Children 8-10-year old who self-identified as Chinese, and their mothers, were invited to participate in
Participants |this study. Participants were recruited from Chinese language programs in the San Francisco Bay area. Research assistants
described the study to potential children and gave them an introduction letter and research consent form to take home to
their parents.”
% of eligible population enrolled: dyads: 97% (67/69);
Age (years): mean: 8.97 (SD 0.89)
Gender/Sex: 56.7% boys
Interventions|Theory: Behaviour-change techniques related to healthy eating
Intervention type: dietary and activity
Intervention group(s) participants: 35




Comparator type: non-active intervention

Comparison group participants: 32

Comparison: dietary and activity vs control

Setting of the intervention: study center + home
Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (6 months; see Notes)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This publication was made possible by grant number KL2RR024130 to J.L.C. from the National
Center for Research Resources, a component of the National Institutes of Health (NIH) and NIH Roadmap for Medical
Research, Chinese Community Health Care Association community grants and in part by NIH grant DK060617 to M.B.H."
DOI:NR

General notes: we notice an inconsistency in the reporting of the follow-up points between the main text and figure 1, as well
as between the intervention and control group in figure 1 in Chen 2010a and figure 1 in Chen 2010b

Choo 2020

Study characteristics

Methods

Study name: The Three-Healthy Program (Healthy Children, Healthy Families, Health Communities Program)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: community centre

Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 12 weeks

Participants

Participants: 120

Setting: eight community child centers in the Seongbuk municipal county, Seoul

Country: South Korea

Country income: high income

Recruitment: the principal investigator contacted a steering group of 26 community child centers in Seongbuk county, and
visited each one to explain the purpose and characteristics of the study. Eight centers agreed to participate, which had a total
of 261 children, and then were randomly allocated to the intervention group (four centers) and the control group (four
centers).

% of eligible population enrolled: community centers: 31% (8/26); children: 88% (107/121);

Age (years): mean: 10 (SD 1.23)

Gender/Sex: 54.8 boys

Interventions|

Theory: Cognitive Learning Theory

Intervention type: dietary and activity

Intervention group(s) participants: 62

Comparator type: non-active intervention

Comparison group participants: 58

Comparison: dietary and activity vs control

Setting of the intervention: community + home

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zBMI
Outcome(s) included in the meta-analysis: zBMI short term (12 weeks)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ISRCTN11347525
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This research was supported by the National Research Foundation of Korea grant funded by the
Notes Korea government (MSIP) (No. NRF-2014R1A2A1A11050974"
DOI: "The authors declare no conflict of interest."
General notes: this study was was a cluster-randomized controlled trial, embedded in a larger parent study, ‘Development
and Effects of the Healthy Children, Healthy Families, Healthy Communities Program (i.e. The Three-Healthy Programme)
for Obesity Prevention among Vulnerable Children: Using the Ecological Perspective’ conducted from 2014 to 2017
Clemes 2020
Study characteristics
Study name: Stand Out In Class
Study design: cluster RCT
Nof arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 4.5 months
Follow-up time(s): 7 months
Participants |Participants: 176
Setting: eight government-funded primary schools located in the City of Bradford
Country: United Kingdom
Country income: high income
Recruitment: Quote: "Government-funded primary schools located in the City of Bradford were invited to participate in the




study. The following three-stage recruitment process was adopted for schools: 1) head teachers/senior teachers were sent an
email detailing the study, which included a copy of an Information Sheet for Schools; 2) 2 days after sending the email, the
schools were contacted via telephone and the reception team were asked to confirm receipt of the email; 3) a follow-up
telephone call was made to establish the schools’ interest or otherwise in participating in the study. A designated lead
teacher was identified for each interested school who was then given full details of the study and what their involvement
would entail. Consenting schools were asked to nominate a year 5 class and were provided with invitation packs for the
parents/guardians of children within these classes. All children within participating classes were eligible to take part in the
evaluation."

% of eligible population enrolled: schoold: 33% (8/24); children: 75% (176/234)

Age (years): mean: 9.3 (SD 0.5)

Gender/Sex: 56% boys

Interventions|

Theory: COM-B with Behaviour Change Wheel, Theoretical Domains Framework
Intervention type: activity

Intervention group(s) participants: 86

Comparator type: non-active intervention

Comparison group participants: 90

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (7 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN12915848

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This research was funded by the National Institute for Health Research (NIHR) Public Health
Research Programme (reference: 14/231/20). The views expressed are those of the authors and not necessarily those of the
NHS, the NIHR or the Department of Health and Social Care."

DOI: "The sit-stand desks used in this study were supplied via an in-kind donation from Ergotron Inc., USA. The company
played no role in the study design, data collection or data analyses, or in the preparation of this paper. The company had no
relevant interests/rights in terms of project outcomes and uses. JS notes that she has a potential conflict of interest as her
husband owns a business to manufacture height-adjustable desks for schools. These desks were not used in this research,
and she was not involved in the data analysis. The remaining authors declare no other competing interests."

General notes: NR

Coleman 2012

Study characteristics

Methods

Study name: Healthy ONES (Healthy Options for Nutrition Environments in Schools)
Study design: cluster RCT (nested cohort design)

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 12 months; 24 months

Participants

Participants: 1273

Setting: eight low-income schools in South Carolina

Country: United States

Country income: high income

Recruitment: a low-income school district volunteered for participation in the study. All schools agreed to participate. A total
of 827 second and third grade and 446 sixth grade students were eligible for the study and approached for consent.

% of eligible population enrolled: schools: 100% (8/8); children: 45.5% (579/1273);

Age (years): mean: 8.9 (SD 1.6)

Gender/Sex: 43% boys

Interventions|

Theory: Ecological and Developmental Systems Theories, Behavioral Ecological Model
Intervention type: dietary

Intervention group(s) participants: 647

Comparator type: non-active intervention

Comparison group participants: 626

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; proportion of children living with obesity
Outcome(s) included in the meta-analysis: zZBMI medium term (12 months)
zBMI long term (24 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Funding for this study was provided by the United States Department of Agriculture (USDA) National
Research Initiative (NRI) award #2007-55215- 05323 / (2007-55215-18241)."

DOI: "The authors declare that they have no competing interests.”

General notes: NR

Crespo 2012




Study characteristics

Methods

Study name: APN (Aventuras para Nifios)
Study design: cluster RCT

N of arms: 4

Unit of allocation: school

Unit of analysis: individual

Intervention period: 7 months

Follow-up time(s): 1 year; 2 years; 3 years

Participants

Participants: 581

Setting: thirteen primary schools in the South Bay region of San Diego County, adjacent to the United States - Mexico border
Country: United States

Country income: high income

Recruitment: project staff contacted the principal of each school, described the study objectives and methods, determined
whether inclusion criteria were met and obtained consent to participate in and be randomized to one of the four conditions.
Parents were recruited directly on school grounds, during school presentations, and through fliers sent home with students.
% of eligible population enrolled: schools: 65% (13/20); children: 99% (808/818);

Age (years): mean: 5.9 (SD 0.9)

Gender/Sex: 50% boys

Interventions

Theory: Health Belief Model, Social Cognitive Theory, Structural Model of Health Behavior
Intervention type: dietary and activity

Intervention group(s) participants: Aventuras para Nifios (APN)- family/Home + school/Community (Fam + Comm)
Intervention: 165

Aventuras para Nifios (APN)- family/Home (Fam-only) Intervention: 198

Aventuras para Nifios (APN) - school/Community (Comm-only) Intervention: 218

Comparator type: non-active intervention

Comparison group participants: 227

Comparison: dietary and activity vs control

Setting of the intervention: school + community/home/school + community + home (multi-arm study)
Setting of the intervention in sub-group analyses: school + home

Measured outcome(s): zBMI; BMI percentile
Outcome(s) included in the meta-analysis: zBMI medium term; BMI percentile medium term (1 year)

Outcomes |zBMI long term; BMI percentile long term (3 years)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "The Aventuras para Nifios study was funded by the National Heart, Lung and Blood Institute
(5R01HL073776). Additional support was provided to Dr. Elder and Dr. Ayala by the Centers for Disease Control and
Notes Prevention _ _ _
(5U48DP000036), to Dr. Ayala by the American Cancer Society (RSGPB 113653), to Dr. Arredondo by the American Cancer
Society (PFT-04-156-01), and to Dr. Crespo by the National Institute of Diabetes and Digestive and Kidney Diseases
(F31DK079345) and the National Heart, Lung and Blood Institute (T32HL079891)."
DOI: "The authors have no conflicts of interest to declare."
General notes: the Aventuras para Nifios (APN) study was a three-year, 2 x 2 factorial design randomized controlled
community trial with thirteen schools randomized to one of four conditions
Cunha 2013
Study characteristics
Study name: PAPPAS (Parents, students, and teachers for healthy eating)
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 9 months
Follow-up time(s): 6 months; 9 months
Participants: 574
Setting: twenty municipal schools in Dugue de Caxias, Rio de Janeiro, Brazil.
Country: Brazil
Country income: upper middle income
Recruitment: Quote: "This district has 35 municipal schools, and 20 schools with fifth grade classes were selected; these
Participants |were all located in areas not considered high risk for violence. The sample included most of public schools from Duque de

Caxias, and the dropout rate was low. The sample included 20 classes from 20 schools (1 class in each school)."

% of eligible population enrolled: schools: 100% (20/20); children: 100%: (574/574);
Age (years): mean: intervention: 11.2 (SD 1.3); control: 11.2 (SD 1.3)
Gender/Sex: intervention: 52.3% boys; control: 51.4% boys

Interventions|

Theory: Transtheoretical Model

Intervention type: dietary

Intervention group(s) participants: 281

Comparator type: non-active intervention

Comparison group participants: 293

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI medium term (9 months)




Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: NCT01046474

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This work was supported by Foundation of Support of Research of the State of Rio de Janeiro -
FAPERJ (E261029422008); National Counsel of Technological and Scientific Development - CNPQ (474288/2009-9); Pan

Notes American Health and Education Foundation - PAHEF. The funders had no role in study design, data collection and analysis,
decision to publish, or preparation of the manuscript"
DOI: "The authors declared that no competing interests exist."
General notes: different students entered and left the study at different points in time: "During the school year, a number of
students left the school and others joined. In addition, some students who did return the signed informed consent at baseline
did so in the middle of the school year (phase 2) or during the third phase of the study."
Damsgaard 2014
Study characteristics
Study name: OPUS (The Optimal Well-Being, Development and Health for Danish Children through a Healthy New Nordic
Diet (OPUS) School Meal Study)
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 3 months
Follow-up time(s): 3 months; 6 months
Participants: 823
Setting: nine primary schools in Zealand and Lolland-Falster
Country: Denmark
Country income: high income
Recruitment: schools were recruited by telephone and e-mail. Inclusion criteria for schools were as follows: (1) location in the
eastern part of Denmark (Zealand and Lolland-Falster); (2) at least four classes at the third- and fourth-grade levels; (3)
Participants |suitable kitchen facilities available for food preparation; (4) high motivation for participation as determined by the study

team(23). All the 1021 third- and fourth-grade children at the nine included schools were invited to participate in the study.
Written information about the study was given to the parents, and oral information about the study was given to both parents
and children

% of eligible population enrolled: schools: 23% (9/39); children: 81% (823/1019);

Age (years): mean: 10 (SD 0.6)

Gender/Sex: 52.1% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 398

Comparator type: non-active intervention

Comparison group participants: 425

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zZBMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01457794

Funder(s) type: mixed

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The OPUS study was supported by the Nordea Foundation (grant no. 02-2010-0389). Danzeg A/S,
Naturmeelk, Lantma"nnen A/S, Skeertoft Mglle A/S, Kartoffelpartnerskabet, AkzoNobel Danmark, Gloria Mundi and Rose
Poultry A/S provided foods in kind for the study. The Nordea Foundation and the food sponsors had no role in the design and
analysis of the study or in the writing of this article. A. A. has received royalties from the sale of New Nordic Diet cookbooks
from FDB/Coop. "

DOI: "One author has received royalties from the sale of New Nordic Diet cookbooks from FDB/Coop. Remaining authors
declare no conflict of interest."

General notes: NR

Davis 2021

Study characteristics

Methods

Study name: TX (Texas) Sprouts

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year (10 months)
Follow-up time(s): 10 months

Participants

Participants: 3302

Setting: sixteen primary school located within 60 miles of the University of Texas at Austin (UT-Austin) campus, Texas
Country: United States

Country income: high income

Recruitment: Quote: "All schools had to meet the following inclusion criteria: (1) high proportion of Hispanic children (>50%);




(2) high proportion of children participating in the free and reduced lunch (FRL) program (>50%); (3) location within 60 miles
of the University of Texas at Austin (UT-Austin) campus; and (4) no existing garden or gardening program. The 2014-2015
Texas Education Agency (TEA) directory of schools in Texas contained 8,653 active public elementary schools in Texas and
582 schools had a distance of less than 60 miles from UT-Austin. Only 79 of these schools had over 50% or more Hispanic
students in each of grades 3-5. Seventy-three of the schools had 50% or more students participating in the FRL program in
each one of the 3rd-5th grades. All 73 schools were invited to participate: 20 schools from five different independent school
districts agreed to participate. Research staff visited all 20 schools to ensure that the school did not have an existing garden
or gardening program. The first 16 out of the 20 schools to provide letters of support were randomly assigned to either the
intervention (n=8 schools) or control group (delayed intervention; n=8 school). The four remaining schools were placed on a
contingency list, in case any of the 16 randomly assigned schools dropped out. Of the 16 randomly assigned schools, two
schools declined to participate due to their academic status and were replaced with two of the schools on the contingency
list. Due to budgetary concerns and the large enrollment in schools, two schools measured only 4th and 5th grade students
instead of 3rd-5th grade students. All 3rd-5th grade students and parents at the recruited schools were contacted to
participate via information tables at “Back to School” and “Meet the Teacher” evening events, flyers sent home with
students, and teachers making class announcements in the fall after the garden had been built at the school. All recruitment
materials were available in both English and Spanish."

% of eligible population enrolled: schools: 22% (16/73); children: 74% (3125/4239);

Age (years): mean: 9.23 (SE 0.02)

Gender/Sex: 47.4% boys

Interventions|

Theory: Social Ecological-Transactional Model
Intervention type: dietary

Intervention group(s) participants: 1491 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 1811 (at baseline)
Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term; BMI percentile medium term (10 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02668744

Funder(s) type: mixed

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This clinical study was funded by the National Institutes of Health [1R01HL123865, 2015-2020).
Whole Kids Foundation, ¢, and Sprouts Healthy Communities Foundation gave funding for garden builds and enhancements.
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.”
DOI: "The authors declare that they have no competing interests.”

General notes: NR

De Bock 2013

Study characteristics

Methods

Study name: Ene mene fit

Study design: cluster RCT

N of arms: 2

Unit of allocation: preschool

Unit of analysis: individual

Intervention period: 6-9 months
Follow-up time(s): 6 months; 12 months

Participants

Participants: 1028

Setting: thirty-nine preschools in three distinct regions of Baden-Wu'rttemberg,

Country: Germany

Country income: high income

Recruitment: children who enrolled at one of the preschools participating in the state-sponsored health promotion
programme “Komm mit in das gesunde Boot” (“Come aboard the healthy boat”) were eligible

% of eligible population enrolled: preschools: 85% (39/46); children: 80% (826/1028; children with informed consent/eligible
children);

Age (years): mean: 5.05 (SD or SE 0.2)

Gender/Sex: 52% boys

Interventions|

Theory: General Systems Theory

Intervention type: activity

Intervention group(s) participants: 534

Comparator type: non-active intervention

Comparison group participants: 494

Comparison: activity vs control

Setting of the intervention: school + community

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI short term (6 months)

Outcomes (BMI medium term (12 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a
Notes Clinical Trial Registry: NCT00987532

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This work was supported by a grant from the Baden- Wu'rttemberg Stiftung. FDB is supported by the
European Social Fund and by the Ministry of Science, Research and the Arts Baden-Wu'rttemberg. Neither the funding
bodies nor any company played a role in the design of the study, data collection, analysis or interpretation of the results, the




decision to publish, or the contents of the report. Experts paid by the Baden-Wu'rttemberg Stiftung have developed the
statesponsored PA program, but were not involved with the development of the participatory parent-focused intervention.”
DOI: "No financial disclosures were reported by the authors of this paper. "

General notes: the current study, “Ene mene fit”, is a cluster-randomized trial embedded within the state sponsored
programme “ Come aboard the healthy boat” ("Komm mit in das gesunde Boot". It uses a two level sampling strategy
involving both preschools from three geographic regions that had formally applied for participation in the state-sponsored
programme and the parents of children enrolled at these sites. One preschool (8 children) from the intervention group
withdrew consent because teacher disliked measurements; one preschool (9 children) from the control group declined
measurement because teacher disliked measurements.

de Greeff 2016

Study characteristics

Methods

Study name: F&V (Fit en Vaardig op school)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 22 weeks

Follow-up time(s): 22 weeks

Participants

Participants: 378

Setting: twelve different schools in the Northern Netherlands

Country: Netherlands

Country income: high income

Recruitment: Quote: "Data were obtained from 388 children across 12 different schools in the northern part of the
Netherlands. From every school, the second- or third-grade class was randomly assigned to the intervention group.”
% of eligible population enrolled: schools: NR; children: 97% (376/388)

Age (years): mean: 8.1 (SD 0.7)

Gender/Sex: 55% boys

Interventions

Theory: NR

Intervention type: activity

Intervention group(s) participants: 183

Comparator type: non-active intervention

Comparison group participants: 195 9 (note: data from ten children were excluded from the analysis as were consudered
outliers)

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (22 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study is supported by a national educational grant from the Ministry of Education, Culture and
Science (ODB10015)."

DOI:NR

General notes: NR

De Heer 2011

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
Nof arms: 2

Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 4 months

Participants

Participants: 646

Setting: six schools in El Paso Texas

Country: United States

Country income: high income

Recruitment: the authors approached 9 schools in El Paso, Texas, in July and August 2008 by contacting the principal and
the physical education (PE) teachers; 6 schools (67%) agreed to participate. Selection criteria were school location (for
logistical purposes, half of those chosen were located within 5 miles of the University of Texas at El Paso campus), size,
socioeconomic status, and percentage of children with limited English proficiency. We recruited students in third, fourth, and
fiftth grades by making announcements and passing out consent forms during PE classes.

% of eligible population enrolled: schools: 67% (6/9); children: 52% (901/1720);

Age (years): mean: intervention: 9.24 (SD 0.87); control: 9.10 (SD 1.08); spillover: 9.27 (SD 0.84)

Gender/Sex: interveniton: 54.1% boys; control: 55.4% boys; spillover: 48.6%

Interventions

Theory: Ecological Principles, Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 292

Comparator type: non-active intervention

Comparison group participants: 354 (note: 251 children did not agree to participate in the programme but agreed to be




surveyed (spillover group))

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI short term; BMI percentile short term (4 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This project was supported by pilot research grants from the Center for Border Health Research
through the Paso del Norte Health Foundation and by the National Institutes of Health Hispanic Health Disparities Research
Center (grant P20MD002287-01)."

DOI:NR

General notes: NR

de Ruyter 2012

Study characteristics

Methods

Study name: DRINK (Double-blind Randomized Intervention Study in Kids)
Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 18 months

Follow-up time(s): 6 months; 12 months; 18 months; 24 months

Participants

Participants: 641

Setting: eight elementary schools in Zaanstreek, Purmerend and Haarlem

Country: Netherlands

Country income: high income

Recruitment: the authors recruited children at eight elementary schools in an urban area near Amsterdam. They enrolled and
individually randomly assigned 641 children, stratified according to school, sex, age, and initial body-mass index. Children in
the same household received the same type of beverage, but they were unaware of this assignment.

% of eligible population enrolled: children: 92% (641/699)

Age (years): mean: 8.2 (SD 1.9)

Gender/Sex: 53.1% boys

Interventions

Theory: NR

Intervention type: dietary

Intervention participants: 319

Comparator type: attention control

Comparison participants: 322

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (6months)
zBMI medium term (12 months)

zBMI long term (24 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00893529; NTR1796;

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Supported by grants from the Netherlands Organization for Health Research and Development
(120520010), the Netherlands Heart Foundation (2008B096), and the Royal Netherlands Academy of Arts and Sciences
(ISK/741/PAH)."

DOI: "Disclosure forms provided by the authors are available with the full text of this article at NEJM.org."

General notes: NR

Di Maglie 2022

Study characteristics

Methods

Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 160

Setting: two secondary level public schools in Southern Italy

Country: Italy

Country income: high income

Recruitment: The authors selected a sample of 160 children, aged 11.5 £ 0.5 years, belong terming to two schools. These

schools have never participated in health promotion programs and are located in two cities with similar socio-economic
status.




% of eligible population enrolled: children: 100% (160/160)
Age (years): mean: intervetion: 12.1 (SD 0.5); control: 11.5 (SD 0.5)
Gender/Sex: 48.75% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 80

Comparator type: non-active intervention

Comparison group participants: 80

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: it is unclear whether the data
repoted are from BMI or percentile measurements and whether they reported a standard deviatin or a standard error.

Notes

Clinical Trial Registry: NR

Funder(s) type: no funding received

\Writing and/or research independent from funder(s): n/a

Funding details: Quote: "This research received no external funding. The authors declare that they have no competing
interest and they have ethics approval and consent to participate.”

DOI: "The authors declare that they have no competing interest and they have ethics approval and consent to participate.”
General notes: participants in this study were children regularly practicing school physical education and/or sporting activities

such as basketball, soccer, swimming, and volleyball.

Diaz-Castro 2021

Study characteristics

Methods

Study name: NR

Study design: RCT

N of arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 103

Setting: a center for primary and secondary education in the Malaga region

Country: Spain

Country income: high income

Recruitment: Quote: "A total of 122 students were asked to participate in the study. During the enrolment phase, 14 students
refuse to participate, mainly because they were already performing sports extracurricular activities several days per week
after school hours, and one of them because he had a chronic disease (diabetes). Moreover, 5 students who agreed to
participate in the study, finally left it because parents did not complete the informed consent form. The boys were studying
during the second semester in a Center for Primary and Secondary Education in the Malaga region (Spain)."

% of eligible population enrolled: children: 85% (103/121)

Age (years): mean: intervetion: 11.16 (SD 0.18); control: 11.21 (SD 0.17)

Gender/Sex: 100% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 52

Comparator type: non-active intervention

Comparison group participants: 51

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "JM-F was supported by a Postdoctoral Contract (Perfeccionamiento de Doctores) from the

Notes o "
University of Granada
DOI: "The authors declare that the research was conducted in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.”
General notes: NR
Donnelly 2009
Study characteristics
Methods Study name: PAAC (Physical Activity Across the Curriculum)

Study design: cluster RCT
Nof arms: 2

Unit of allocation: school
Unit of analysis: individual




Intervention period: 3 years
Follow-up time(s): 2.5 years

Participants

Participants: 1527

Setting: twenty-four elementary schools in Northeast Kansas

Country: United States

Country income: high income

Recruitment: Quote: "Twenty-four elementary schools in Northeast Kansas were randomized to receive PAAC or to serve as
control. Randomization was stratified by school size and rural versus urban location. All students in the respective grades in
the schools randomized to PAAC participated in PAAC since it was adopted as a curriculum. Prior to enroliment in the study,
a standardized, power point presentation was made by the study investigators at each school to assure that the school staff
understood all the obligations associated with participation. The targeted enrollment into the study was to have 27% of the
students classified as minorities and 50% of the students will be receiving free or reduced meals."

% of eligible population enrolled: NR

Age (years): mean (SD): grade 2: female intervention: 7.7 (SD 0.3); female control: 7.8 (0.4); male intervention: 7.7 (0.4); male
control: 7.8 (0.3); grade 3: female intervention 8.7 (0.4); female control: 8.7 (0.4)); male intervention: 8.7 (0.3); male control: 8.8
(0.4)

Gender/Sex: 48.8% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 814

Comparator type: non-active intervention

Comparison group participants: 713

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI long term (2.5 years)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was supported by grant NIH NIDDK R01 061489 from the National Institute of Diabetes
and Digestive and Kidney Disease, Bethesda, MD. The authors would like to thank the International Life Sciences Institute
for Health Promotion for educational materials"

DOI:NR

General notes: pata reported as narrative only for BMI percentile outcome

Drummy 2016

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
Nof arms: 2

Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks

Participants

Participants: 107

Setting: seven primary schools in Northern Ireland

Country: United Kingdom

Country income: high income

Recruitment: one hundred fifty children aged 9 and 10 in seven primary schools in Northern Ireland were invited to participate
in the study. The schools were a convenience sample of primary schools.

% of eligible population enrolled: schools: NR; children: 80% (120/150);

Age (years): mean: 9.5

Gender/Sex: NR

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 54

Comparator type: non-active intervention

Comparison group participants: 53

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

DOI: Conflict of interest: none declared

General notes: the follow up appears to be at the end of intervention, which lasted 12 weeks, but it is not clearly stated

Duncan 2019




Study charac

teristics

Methods

Study name: Healthy Homework
Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 8 weeks
Follow-up time(s): 6 months

Participants

Participants: 1200

Setting: sixteen primary schools from Auckland and Dunedin

Country: New Zealand

Country income: high income

Recruitment: Quote: "A total of 16 primary schools from Auckland (n = 10) and Dunedin (n = 6) were randomly selected to
participate in the study from a sampling frame of all eligible schools. One Year 3, Year 4, and Year 5 class from each school
were then selected to participate; simple random sampling was used in instances where there were two or more classes per
year. Year 6 classes were excluded to permit final follow-up measurements. At the intervention schools, all children in the
selected classes received the Healthy Homework programme as part of the schools’ curricula.”

% of eligible population enrolled: schools: 94% (16/17); children: 56% (675/1200);

Age (years): mean: intervention: 8.71 (SD 0.99); control: 8.74 (SD 1.04)

Gender/Sex: 48.3% boys

Interventions|

Theory: Social Cognitive Theory, Theory of Reasoned Action and Planned Pehaviour
Intervention type: dietary and activity

Intervention group(s) participants: 600

Comparator type: non-active intervention

Comparison group participants: 600

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ACTRN12618000590268

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Funding for the Healthy Homework study was provided by a Health Research Council of New
Zealand Project Grant (10-207)"

DOI: "The authors declare that they have no competing interests."

General notes: NR

Elder 2014

Study characteristics

Methods

Study name: MOVE/me Muevo

Study design: cluster RCT

Nof arms: 2

Unit of allocation: recreation centre

Unit of analysis: individual

Intervention period: 24 months
Follow-up time(s): 12 months; 24 months

Participants

Participants: 541

Setting: thirty public recreation centers in San Diego County

Country: United States

Country income: high income

Recruitment: Quote: "Thirty public recreation centers in San Diego County were recruited. Families were recruited through
targeted phone calls; 8600 telephone numbers were obtained from a research marketing company. In addition, 1000 families
were contacted at public locations, such as libraries, schools, community events (street fairs, special gatherings) and the 30
participating recreation centers. In accordance with the study design, recreation centers were the unit of randomization and
individual participating families were the unit of analysis (~18 families per recreation center)."

% of eligible population enrolled: recreation centers: NR; families: 46.5% (541/1162; enrolled/screened)

Age (years): mean: 6.6 (SD 0.7)

Gender/Sex: 45.1% boys

Interventions

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 271

Comparator type: non-active intervention

Comparison group participants: 270

Comparison: dietary and activity vs control

Setting of the intervention: home + community

Setting of the intervention in sub-group analyses: home

Measured outcome(s): zZBMI; BMI; BMI percentile
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term; BMI percentile medium term (12 months)

Outcomes |BMI long term; zBMI long term; BMI percentile long term (24 months)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a

Notes Clinical Trial Registry: NCT00381069

Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR




Funding details: Quote: "This study was supported by the National Institutes of Health grant NIDDK R01DK072994. NCC was
supported by grants T32HL079891 and F31KD079345. KC was supported by the Medical Research Council Epidemiology
Unit [Unit Programme number U106179474] and the Centre for Diet and Activity Research (CEDAR), a UKCRC Public
Health Research: Centre of Excellence. Funding from the British Heart Foundation, Economic and Social Research Council,
Medical Research Council, the National Institute for Health Research, and the Wellcome Trust, under the auspices of the
UK Clinical Research Collaboration, is gratefully acknowledged."

DOI: "The authors have no disclosures or conflict of interest to declare."

General notes: NR

Epstein 2001

Study characteristics

Methods

Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: parent/child dyad
Unit of analysis: individual

Intervention period: 12 months
Follow-up time(s): 6 months; 12 months

Participants

Participants: 30

Setting: households in Buffalo, New York

Country: United States

Country income: high income

Recruitment: Quote: "Families with at least one obese parent and a 6- to 11-year-old non-obese child were recruited through
physician referrals, posters, newspapers, and television advertisements for the Childhood Weight Control and Prevention
Programs at the University of New York at Buffalo. A total of 30 families were accepted into the program.”

% of eligible population enrolled: NR

Age (years): mean: increase fruit and vegetable group: 8.8 (SD 1.8); decrease fat and sugar group: 8.6 (SD 1.9)

Gender/Sex: 47% boys

Interventions|

Theory: Traffic Light Diet

Intervention type: dietary and activity

Intervention participants: 15

Comparator type: dietary and activity intervention
Comparison participants: 15

Comparison: dietary and activity vs dietary and activity
Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): zBMI; proportion of children with overweight

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are reported narrativelly and the comparison is not eligible for meta-
analysis: the reported results are from a comparison between groups that were allocated to the same type of interventions
(dietary and activity interventions).

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded in part by National Institutes of Health Grant HD34284"
DOI:NR

General notes: participant were children at risk of obsity (i.e. one parent was obese)

Fairclough 2013

Study characteristics

Study name: CHANGE! (Children’s health, Activity and Nutrition: Get Educated!)
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school

Unit of analysis: individual

Intervention period: 20 weeks

Follow-up time(s): 20 weeks; 30 weeks

Participants: 318

Setting: twelve primary schools in the Wigan Borough in northwest England

Country: United Kingdom

Country income: high income

Recruitment: Quote: "Eligible schools were identified within pre-defined geographical units known as Neighbourhood

Management Areas (NMA). school-level socio-economic status (SES) was defined as the percentage of students per school
Participants eligible to receive free school meals. Within each NMA, one high and one low socioeconomic status school were randomly

selected to take part to ensure representation of the diverse geographical and social contexts present within the locale.
Twelve primary schools were approached and recruited to the study. In each school all children within Year 6 (10-11 years
old) were invited to take part in the study."

% of eligible population enrolled: schools: 100% (12/12); children: 76% (318/420);
Age (years): mean: intervention: 10.6 (SD 0.3); control: 10.7 (SD 0.3)
Gender/Sex: NR

Interventions|

Theory: Social Cognitive Theory
Intervention type: dietary and activity
Intervention group(s) participants: 166




Comparator type: non-active intervention

Comparison group participants: 152

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (30 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN03863885

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR

Funding details: NR

DOI: "The authors declare that they have no competing interests."

General notes: NR

Farmer 2017

Study characteristics

Methods

Study name: PLAY

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 1 year
Follow-up time(s): 1 year, 2 year

Participants

Participants: 902

Setting: sixteen state primary schools in the Otago region and Waitakere City (within the Auckland region)

Country: New Zealand

Country income: high income

Recruitment: Quote: "State primary schools (years 1-8 that are fully funded by the state and coeducational) with at least 150
pupils, and a school decile ranking of 1-6 were eligible. Eleven schools met these criteria within the Otago region and 31 in
Waitakere City. Eleven schools were approached in Otago and 10 in Auckland and recruitment stopped once 16 schools
(eight in each region) provided informed consent to participate (November 2010 to March 2011). Pairs of schools were
created by matching for region, school roll and decile ranking. Although all children in intervention schools were exposed to
the intervention, only children in school years 2 and 4 were invited to participate in outcome assessments."

% of eligible population enrolled: schools: 38% (16/42); children: 54.2% (902/1663);

Age (years): mean: intervention: 8.0 (SD 1.2); vontrol: 7.9 (SD 1.1)

Gender/Sex: 53.6% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 458

Comparator type: non-active intervention

Comparison group participants: 444

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (1 year)

Outcomes |BMI long term; zBMI long term (2 year)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ACTRN12612000675820
Funder(s) type: mixed
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "The PLAY study was funded by the Health Research Council of New Zealand and the Otago
Notes Diabetes Research Trust. VLF was in receipt of a Medicine Award and subsequently a Lottery Health Research New Zealand
PhD Scholarship during her PhD study. RWT is partially funded by a Fellowship from the Karitane Products Society (KPS)
Limited. The funders had no role in the design of the study; the collection, analysis and interpretation of the data; the writing
of the manuscript; or the decision to submit the article for publication.”
DOI: "The authors declare that they have no conflicts of interest."
General notes: NR
Ford 2013
Study characteristics
Study name: NR
Study design: RCT
Nof arms: 2
Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 15 weeks
Follow-up time(s): 15 weeks; 30 weeks
Participants |Participants: 152
Setting: two primary schools located within the South East of England
Country: United Kingdom
Country income: high income




Recruitment: Quote: "In total, 174 pupils aged 5-11 years, from two primary schools located within the southeast of England,
were invited to take part in the study."

% of eligible population enrolled: children: 87% (152/174)

Age (years): range 5-11

Gender/Sex: 52% boys (cohort that completed the intervention)

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 77 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 75 (at baseline)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (30 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

DOI: NR

General notes: NR

Foster 2008

Study characteristics

Methods

Study name: SNPI (School Nutrition Policy Initiative)
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 2 years

Participants

Participants: 1349

Setting: ten schools in the School District of Philadelphia

Country: United States

Country income: high income

Recruitment: Quote: "The study was conducted in 10 schools in the school District of Philadelphia. schools were the unit of
randomization and intervention. Ten schools were selected from among 27 Kindergarten through eighth grad schools with
50% of students eligible for free or reduced- price meals. To obtain pairs of 2 schools per cluster, the 27 schools were first
organized into 5 clusters of 4 to 7 schools each, based on school size and type of food service (eg, full service [2 clusters] or
heat and serve [3 clusters]). schools within each cluster were approached to participate in a predetermined, random order.
When 2 schools in each cluster agreed to participate, the schools were randomly assigned as intervention or control schools.
A total of 12 schools were approached; 2 declined and 10 were enrolled.2

% of eligible population enrolled: schools: 37% (10/27); children: 94% (1349/1441);

Age (years): mean: 11.2(SD 1)

Gender/Sex: 46.2% boys

Interventions|

Theory: Settings-based approach; CDC Guidelines to Promote Lifelong term Healthy Eating and Physical Activity
Intervention type: dietary and activity

Intervention group(s) participants: 749

Comparator type: non-active intervention

Comparison group participants: 600

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI long term; zBMI long term (2 years)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT00142012
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This study was supported by grants from the Centers for Disease Control and Prevention
Notes (R06/CCR321534-01) and the US Department of Agriculture/Food and Nutrition Service through the Pennsylvania Nutrition
Education
Program as part of Food Stamp Nutrition Education.”
DOI: NR
General notes: number of eligible participants was extracted from Borradaile 2017
Fulkerson 2010
Study characteristics
Methods Study name: HOME (Healthy Home Offerings via the Mealtime Environment)

Study design: RCT
N of arms: 2
Unit of allocation: parent/child dyad




Unit of analysis: individual
Intervention period: 3 months
Follow-up time(s): 3 months; 6 months

Participants

Participants: 44

Setting: two elementary schools/after-school programs in Minneapolis

Country: United States

Country income: high income

Recruitment: Quote: "Parent/child dyads were recruited from two elementary schools/after-school programs via flyers, school
newsletters, and small group presentations. After-school program staff were hired on a limited basis to aid recruitment efforts
and provide childcare services during the intervention sessions. The parent/guardian that prepared most of the household
meals and one 8-10 year old child were recruited per household. Interested parents (n=50) were directed to contact the
project director by phone, email, or inperson for eligibility screening.”

% of eligible population enrolled: dyads: 90% (44/49);

Age (years): range 8-10

Gender/Sex: 48% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary

Intervention group(s) participants: 22

Comparator type: non-active intervention

Comparison group participants: 22

Comparison: dietary vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI; BMI percentile

Outcome(s) included in the meta-analysis: zBMI short term; BMI percentile short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was funded by the National Institutes of Health (NIDDK R21 DK72997). The authors do
not have a conflict of interest. The funders played no role in the design, implementation or write up of the study."

DOI: "The authors do not have a conflict of interest."

General notes: pilot study designed to develop, implement, and test the feasibility and acceptability of the HOME program

Fulkerson 2015

Study characteristics

Methods

Study name: HOME Plus (Healthy Home Offerings via the Mealtime Environment Plus Study)
Study design: RCT (staggered-cohort design - see notes)

Nof arms: 2

Unit of allocation: parent/child dyad

Unit of analysis: individual

Intervention period: 10 months

Follow-up time(s): 12 months; 21 months

Participants

Participants: 160

Setting: Minneapolis

Country: United States

Country income: high income

Recruitment: staff and volunteers recruited children and their families from community centers using flyers, targeted email
lists, in-person presentations/discussions, and some learned of the study by word of mouth.

% of eligible population enrolled: children: 81% (160/198)

Age (years): mean: 10.3 (SD 1.4)

Gender/Sex: 53% boys

Interventions|

Theory: Social Cognitive Theory, Socio-Ecological Framework, Behaviour-Change Techniques
Intervention type: dietary

Intervention participants: 81

Comparator type: attention control

Comparison participants: 79

Comparison: dietary vs control

Setting of the intervention: home + community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI medium term (12 months)
zBMI long term (21 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: NCT01538615

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "Research reported in this publication was supported by the National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK) of the National Institutes of Health (NIH) under Award Number R01DK08400 (J.
Fulkerson, PI). The content is solely the responsibility of the authors and does not necessarily represent the views of the NIH.
Software support was also provided by the University of Minnesota’s Clinical and Translational Science Institute (Grant
Number UL1TR000114 from the National Center for Advancing Translational Sciences of the NIH)."

DOI: "The authors declare that they have no competing interests.”

General notes: a staggered-cohort design was used in which two cohorts of families from a large metropolitan area in the

upper US Midwest were recruited and randomized to treatment groups one year apart (2011 and 2012).

Fulkerson 2022

Study characteristics

Methods

Study name: NU-HOME (New Ulm at HOME - Healthy Home Offerings via the Mealtime Environment)
Study design: RCT (staggered-cohort design - see notes)

N of arms: 2

Unit of allocation: parent/child dyad

Unit of analysis: individual

Intervention period: 7 months

Follow-up time(s): 8-10 months after baseline

Participants

Participants: 114

Setting: New UIm or Sleepy Eye communities, Minnesota

Country: United States

Country income: high income

Recruitment: Quote: "The recruitment strategy included distribution of flyers at pediatric clinics and community sites, study
information posted in community education brochures, informational sessions at community events, and letters mailed to
families with children in the eligible age range served by the local health system and signed by a pediatrician (who was also a
member of the Action Team). Study promotion also occurred through marketing channels, distribution through children’s
backpacks from school, local newspapers and other communications formats. Eligible NU-HOME study participants
included 7-10-year-old children and a parent/guardian (hereafter referred to as parents) who lived within a 50-mile radius of
the rural New Ulm or Sleepy Eye, Minnesota communities."

% of eligible population enrolled: dyads: 80% (114/142)

Age (years): mean: 9 (SD 1.1)

Gender/Sex: 41.2% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 58

Comparator type: non-active intervention

Comparison group participants: 56

Comparison: dietary and activity vs control

Setting of the intervention: home + community
Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term (9 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02973815

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was supported by National Institutes of Health (NIH) award 1R01HL123699 (National
Heart, Lung, and Blood Institute; NHLBI) as well as award UL1TR002494 (National Center for Advancing Translational
Sciences; NCATS) for REDCap software support and statistical services. The content is solely the responsibility of the
authors and does not necessarily represent the official views of the NHLBI, the NCATS or the NIH."

DOI: "The authors declare that they have no competing interests to dislose."

General notes: a staggered-cohort design was used with two cohorts recruited one year apart

Gentile 2009

Study characteristics

Study name: Switch programme (Switch what you do, view, and chew)
Study design: cluster RCT
N of arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 8 months
Follow-up time(s): 8 months; 14 months
Participants |Participants: 1323

Setting: ten elementary schools in Lakeville, Minnesota and Cedar Rapids, lowa;

Country: United States

Country income: high income

Recruitment: Quote: "All 10 elementary schools in Lakeville, MN and Cedar Rapids, 1A, USA, participated in the study.
These two school districts were approached due to the requirements of funding agencies. Schools were matched within
district by enrollment and percent free/reduced-cost lunch and then randomly assigned to the experimental (three in Cedar
Rapids and two in Lakeville) or control (three in Cedar Rapids and two in Lakeville) condition."

% of eligible population enrolled: schools: 100% (10/10); children: 65% (1323/2091);




Age (years): mean: 9.6 (SD 0.6)
Gender/Sex: 47% boys

Interventions|

Theory: Social Ecological Model

Intervention type: dietary and activity

Intervention group(s) participants: 670

Comparator type: non-active intervention

Comparison group participants: 653

Comparison: dietary and activity vs control

Setting of the intervention: school + home + community

Setting of the intervention in sub-group analyses: school + home

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI short term (8 months)

Outcomes [BMI medium term (14 months)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT00685555
Funder(s) type: mixed
\Writing and/or research independent from funder(s): no
Funding details: Quote: "In Lakeville, Minnesota, Switch was sponsored by Medica Foundation, the Healthy and Active
America Foundation, and Fairview Health Services. In Cedar Rapids, lowa Switch was sponsored by Cargill, Inc. and the
Notes Healthy and Active America Foundation. The Switch program is a program of the National Institute on Media and the Family,
a non-profit organization. Several of the authors were employed by the Institute to create the program or to conduct the
research (DAG, DAW, MW, SS, RC, and KF), or consulted with the Institute on the design (JCE) or analysis (DWR and
RAR)."
DOI: "The authors declare that they have no competing interests. "
General notes: NR
Gortmaker 1999
Study characteristics
Study name: Planet Health
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 18 months (2 school years)
Participants: 1295
Setting: ten schools located in 4 communities in the Boston, Mass, metropolitan area
Country: United States
Country income: high income
Recruitment: Quote: "Planet Health interventions occurred in 5 schools located in 4 communities in the Boston, Mass,
metropolitan area; the 5 control schools were located in the same communities. Recruitment of school systems to participate
was based on their willingness to implement the classroom and physical education (PE) interdisciplinary curriculum, a
Participants |multiethnic student population, and cooperation with random assignment of schools to the intervention or control condition.

Informed consent procedures were followed for all students. Five schools required an active consent procedure for the survey
and physical measurements; parents (or guardians) needed to return a form regardless of whether they wanted their child to
participate. The remaining schools used a passive consent procedure: a letter was sent to all parents describing the project,
with the option to sign and return the form if they did not want their child to participate.”

% of eligible population enrolled: schools: NR; children: NR;

Age (years): mean: 11.7 (SD 0.7)

Gender/Sex: 52% boys

Interventions|

Theory: Behavioural Choice, Social Cognitive Theory
Intervention type: dietary and activity

Intervention group(s) participants: 641 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 654 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: BMI was measured but results are
not reported; data are reported as proportion of children that had a weight status classified as obesity according to an index
based on BMI and trycep skinfold measures

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "National Institutes of Child Health and Human Development; Centers of Disease Control and
Prevention."

DOI:NR

General notes: data reported as prevalence and incidence of, and remission from, obesity; obesity was defined as composite

indicator based on both BMI and triceps skinfold value grater equal or than age and sex-specific 85% percentile;

Greve 2015




Study characteristics

Methods

Study name: HSN (Healthy Schools Network)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 6 months

Participants

Participants: 16493

Setting: thirty-tree schools in the municipality of Odense

Country: Denmark

Country income: high income

Recruitment: Quote: "There were 40 state schools in Odense municipality in 2009/10. Of these schools, seven either focused
on children with special needs or they did not have 9th grade classes, and they were therefore excluded from the sample
used for the evaluation. The remaining 33 schools were randomly assigned to a treatment group and a control group.”

% of eligible population enrolled: schools: 100% (33/33); children: NR (unknown for amount of students, but appears that all
schools took part when selected)

Age (years): mean: intervention: 10.07; control: 10.22

Gender/Sex: intervention: 51.4% boys; control: 50.9% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 7431 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 8062 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI long term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

DOI:NR

General notes: NR

Griffin 2019

Study characteristics

Methods

Study name: HDHK-UK (Healthy Dads, Healthy Kids, United Kingdom)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: father + > 1 daughter

Unit of analysis: individual

Intervention period: 9 weeks

Follow-up time(s): 3 months and 6 month

Participants

Participants: 61

Setting: two urban local authority areas of the West Midlands

Country: United Kingdom

Country income: high income

Recruitment: Quote: "Fathers were recruited by the research team who had extensive experience of participant recruitment
in a commnuity setting. A range of methods were used over the recruitment period, including fiyer distribution and promotion
stands at leisure, community and shopping centres, places of worship and large workplace organisations. Recruitment via
schools conducted through presentations at school assemblies and teacher meetings, stands at parent evenings, flyer
distribution and talking to parents at school pick-up time. The study was promoted on social media (Twitter and Facebook)."
% of eligible population enrolled: families: 57% (43/76)

Age (years): mean: 7.7 (SD 2.1)

Gender/Sex: 100% boys

Interventions

Theory: Family Systems Theory, Social Cognitive Theory
Intervention type: dietary and activity

Intervention participants: 42

Comparator type: attention control

Comparison participants: 19

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zBMI
Outcome(s) included in the meta-analysis: zBMI short term (6 month)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Notes Clinical Trial Registry: ISRCTN16724454

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "Study funding was granted in October 2015 by the National Institute of Health Research (NIHR)
Public Health Research programme (Ref 14/185/13); KJ is partly funded by NIHR Collaborations for Leadership and Health
Research and Care West Midlands. The views expressed are those of the authors and not necessarily those of the NHS, the




NIHR or the Department of Health and Social Care."
DOI: "Two of the authors designed the original Healthy Dads, Healthy Kinds programme in Australia."
General notes: NR

Grydeland 2014

Study characteristics

Methods

Study name: HEIA (HEalth In Adolescents)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 20 months

Follow-up time(s): 20 months

Participants

Participants: 2165

Setting: thirty-seven schools in the largest towns/municipalities in seven counties surrounding Oslo

Country: Norway

Country income: high income

Recruitment: eligible schools were those with more than 40 students in the sixth grade and located in the largest
towns/municipalities in seven counties in south-eastern Norway. All sixth graders in these schools were invited to participate.
% of eligible population enrolled: schools: 21% (37/177); children: 73% (1580/2165);

Age (years): mean: intervention: 11.2 (SD 0.3); control: 11.2 (SD 0.3)

Gender/Sex: 51.4% boys

Interventions|

Theory: Social Ecological Model

Intervention type: dietary and activity

Intervention group(s) participants: 784

Comparator type: non-active intervention

Comparison group participants: 1381

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: zBMI long term; BMI long term (20 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN98552879

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study HEalth In Adolescents (HEIA) was funded by the Norwegian Research Council (grant
number 175323/V50) with supplementary funds from the Throne Holst Nutrition Research Foundation, University of Oslo and
the Norwegian School of Sport Science"

DOI: Competing interests: None

General notes: NR

Ha 2021

Study characteristics

Methods

Study name: Active 1 + Fun

Study design: cluster RCT

Nof arms: 2

Unit of allocation: parent + > 1 child
Unit of analysis: individual

Intervention period: 6 months
Follow-up time(s): 6 months; 12 months

Participants

Participants: 160

Setting: families from eight local primary schools in Hong Kong

Country: China

Country income: upper middle income

Recruitment: eight local primary schools in Hong Kong responded to invitation and helped recruit families to take part in the
trial

% of eligible population enrolled: families: 93%

Age (years): mean: 10

Gender/Sex: 59.6 % boys

Interventions|

Theory: Self-Determination Theory

Intervention type: activity

Intervention group(s) participants: 83 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 77 (at baseline)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (6 months)
BMI medium term (12 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes




Clinical Trial Registry: ACTRN12618001524280

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The study was funded by the General Research Fund (Project number: 14616117), University Grants
Committee, Hong Kong. The funding body wasnot involved in study design, data collection, data analyses, result
interpretation, or the preparation of the manuscript."

DOI: "The authors declare that they have no competing interests.”

General notes: a total of 171 families from seven schools were recruited and completed all data collection in the first year
(from September 2018). A second cohort of 33 families from one school was recruited and began the trial in September
2019. Unfortunately, data collection and intervention delivery to the second cohort were severely affected due to the outbreak
of COVID-19 between January to September 2020. As a result, data from the second cohort was not included in the final
analyses.

Habib-Mourad 2014

Study characteristics

Study name: Health-E-PALS
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school

Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 4 months

Participants: 374

Setting: eight private and public schools in Beirut

Country: Lebanon

Country income: lower middle income

Recruitment: Quote: "Children were recruited in several phases. schools were approached through the Ministry of Higher

Education. A letter explaining all components of the intervention was sent to schools, this was followed by a visit conducted
Participants |by the researcher to the school principle to further provide details along term with the aims and objectives of the study. All

eight schools approached, agreed to participate. schools were asked to select one or two classes of children aged 9-11 years
which corresponded to grades Four or Five to participate in the study (Habib-Mourad 2013). All students in Grades 4 and 5
(aged 9-11 years) were invited to take part in the pilot study (Habib-Mourad 2014)."

% of eligible population enrolled: schools: 100% (8/8 selected); children: 97% (374/387);

Age (years): mean: intervention: 10.3 (SD 0.9); control: 10.1 (SD 1)

Gender/Sex: 54.5% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 193

Comparator type: non-active intervention

Comparison group participants: 181

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (4 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT03040258

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research was funded by an Eastern Mediterranean Regional Office Special Grant for Research
in Priority Areas of Public Health (EMRO/WHO)."

DOI: "The authors declare that they have no competing interests."

General notes: pilot study of Habib-Mourad 2020

Habib-Mourad 2020

Study characteristics

Study name: Ajyal Salima Program
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 2 years; 3 years
Participants |Participants: 1239

Setting: private and public schools in Beirut

Country: Lebanon

Country income: lower middle income

Recruitment: Quote: "Private schools were directly approached by the research team to participate in the study whereas
public schools were recruited by the Lebanese Ministry of Education and Higher Education (MEHE). The final list of
participating schools included 20 public and 16 private schools. Schools were stratified by type (private and public). Within
each participating school, all classrooms in grades 4 and 5 (aged 8-12 years) were approached, and all students in the
selected classrooms were invited to participate in the study. Consent forms were sent to the students’ parents/guardians to
obtain their approval; students also signed assent forms."

% of eligible population enrolled: schools: NR; children: 62% (1239/2000);




Age (years): mean: 9.95 (SE 1.13)
Gender/Sex: 46.3% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 698

Comparator type: non-active intervention

Comparison group participants: 541

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zZBMI long term (3 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT04297059

Funder(s) type: industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The intervention was funded by the Nestlé for Healthier Kids Initiative-Nestlé Middle East. The
funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the
manuscript, or in the decision to publish the results."

DOI: "The authors declare no confiict of interest."

General notes: Habib-Mourad 2014 is the pilot study

Haire-Joshu 2010

Study characteristics

Methods

Study name: PARADE (Partners of all ages reading about diet and exercise)
Study design: cluster RCT

N of arms: 2

Unit of allocation: sites (community settings)

Unit of analysis: individual

Intervention period: 4 months

Follow-up time(s): 5.7 months (see Notes)

Participants

Participants: 782

Setting: OASIS Intergenerational Reading Program (OASIS) and Big Brothers, Big Sisters Inc. (BBBS) located in St. Louis,
Missouri.

Country: United States

Country income: high income

Recruitment: Quote: "Children and the parent of that child were recruited from 119 OASIS Intergenerational Reading
Program (OASIS) and Big Brothers, Big Sisters Inc. (BBBS). children enrolled in the tutoring programs at these sites were
assessed for eligibility and willingness to participate by tutors."

% of eligible population enrolled: sites: NR; children: NR; analysis was performed on was 57.5% of children (those with pre
and post test data for child survey outcomes)

Age (years): mean: intervention: 8.3 (SD 1.4); control: 8.7 (SD 1.7)

Gender/Sex: 49.2% boys

Interventions|

Theory: Social Cognitive Theory, Ecological Model
Intervention type: dietary and activity

Intervention group(s) participants: 418

Comparator type: non-active intervention

Comparison group participants: 364

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zZBMI
Outcome(s) included in the meta-analysis: zZBMI short term (5.7 months; see Notes)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "Funding for this work was provided by National Institute of Nursing Research (RO1NR05079) and the
Notes American Cancer Society (TURPG 0028601)."
DOI: "The authors do not have any disclosures."
General notes: the authors reported that due to the academic calendar, four months were allotted for delivery of PARADE
between conduct of the pre and posttest. The mean time elapsed between pretest and posttest was 5.7 months (SD 2.6) with
a minimum of 2.1 months and maximum of 16.2 months
Han 2006
Study characteristics
Study name: NR
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school

Unit of analysis: individual
Intervention period: 3 years

Follow-up time(s): 3 years




Participants

Participants: 2800

Setting: ten elementary schools in Yangpu district, Shangai

Country: China

Country income: upper middle income

Recruitment: according to the regional orientation, 2 schools in each of thesouth, north, east, west and middle parts of
'Yangpu district, Shanghai, for a total of 10 schools were selected. Students were selected from grades 1-4. 70 students in
each grade in each school were selected.

% of eligible population enrolled: schools: NR (10 selected); children: 95% (2673/2800; investigated/surveyed);

Age (years): range 6-10 (grade 1-4)

Gender/Sex: 52.8% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 1400

Comparator type: non-active intervention

Comparison group participants: 1400

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zZBMI long term (3 years)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

Notes DOI: NR
General notes: one review author (G Yang) extracted ther data from this study as it is published in Chinese (English abstract);
data are reported as percent of children with obesity and overweight; BMI was measured, but classification criteria were not
reported.

Hannon 2018

Study characteristics

Methods

Study name: ENCOURAGE healthy families study

Study design: cluster RCT

Nof arms: 2

Unit of allocation: mother + = 1 child

Unit of analysis: individual

Intervention period: 3 months (reported as 16-session weekly program)
Follow-up time(s): 3 months; 6 months; 12 months

Participants

Participants: 203

Setting: communies in Indianapolis, Indiana

Country: United States

Country income: high income

Recruitment: Quote: "To identify women with histories of gestational diabetes (GDM) and/or prediabetes, we queried the
local electronic medical record (EMR) databases; each mother had at least one child (aged 8-15 years) who participated to
provide outcomes measures, regardless of the study arm. With attention to the generalizability of the study, the population
recruited is overrepresented by women of minority status and from lower income groups. Recruitment strategies also include
health fairs, social media campaigns, flier distribution, university list serves, community sites (churches, pharmacies,
clinics), and a partnership with a clinic serving primarily Latino patients."

% of eligible population enrolled: mothers: 4% (128/3431; randomized/eligible);

Age (years): mean: mothers only: 11.3 (SD 2.6); mothers + children: 11.8 (SD 2.3)

Gender/Sex: mother only intervention: 53.4% boys; mother and children intervention: 55.6% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention participants: mothers-only intervention: 95

Comparator type: dietary and activity intervention

Comparison participants: mothers + children intervention: 108

Comparison: dietary and activity vs dietary and activity

Setting of the intervention: home + community/community (multi-arm study)
Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI percentile

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the comparison is not eligible for meta-analysis: the reported results are from a
comparison between groups that were allocated to the same type of interventions (dietary and activity interventions)

Notes

Clinical Trial Registry: NCT01823367

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was supported by an investigator-initiated grant from the JPB Foundation and the IUPUI
Signature Center Initiative Fund. Sponsors did not contribute the writing of this report or in the decision to submit the article
for publication"

DOI: "No financial disclosures were reported by the authors of this paper. "

General notes: NR

HEALTHY Study Group 2010




Study characteristics

Study name: HEALTHY Study
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 3 years
Follow-up time(s): 3 years
Participants: 11158
Setting: fourty-twoSchools from seven centers across the country
Country: United States
Country income: high income
Recruitment: Quote: "After a list of potential schools was identified by each center, the principal investigator and the project
coordinator contacted the superintendent of schools and other key individuals at the district level and provided them with an
overview of the study. Meetings were then scheduled with school principals during which they were given an informational
notebook. Sixth grade students were recruited and enrolled during a single campaign focusing on participation in health
Participants screenings and data collection procedures. A recruitment packet was provided to every student in the sixth grade during the

fall of 2006. The packet contained letters from the study center principal investigator and the school principal to the
parents/guardians of the student, a brochure that described the study, its objectives and basic information about data
collection, parent informed consent forms, student informed assent forms and a pen to facilitate the completion of materials.
Black and Hispanic children of lower socioeconomic status were oversampled, given the fact that these children are at a
high risk for both obesity and type 2 diabetes."

% of eligible population enrolled: schools: NR (42 schools recruited, not reportyed how many potential schools were
identified); children: 59% (6573/11158);

Age (years): mean: 11.3 (SD 0.6)

Gender/Sex: 47.3% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 5571

Comparator type: non-active intervention

Comparison group participants: 5587

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI long term (3 years)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT03040258

Funder(s) type: mixed

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Supported by grants (U01-DK61230, U01-DK61249, U01- DK61231, and U01-DK61223) from the
National Institute of Diabetes and Digestive and Kidney Diseases of the National Institutes of Health to the Studies to Treat
or Prevent Pediatric Type 2 Diabetes (STOPP-T2D) collaborative group, with additional support from the American Diabetes
Association. The following companies and persons provided donations in support of the study’s efforts: Discovery Health
Channel, General Mills, Jamis Bicycles, Johnson & Johnson, LifeScan, Nestlé, Neutrogena, Nike, Polar, Walgreens, Shaun
T and Beachbody, Leslie Sansone, Chef LalLa, Jakob Dylan, Randy Jackson, Jonas Brothers, Massey Brothers, James
Edward Olmos, and Jerry Zucker."

DOI: "Disclosure forms provided by the authors are available with the full text of this article at NEJM.org."

General notes: NR

Hendrie 2011

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

Nof arms: 2

Unit of allocation: family (parent(s) + = 1 child)
Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 12 weeks; 24 weeks

Participants

Participants: 145

Setting: seven schools in Adelaide Metropolitan area

Country: Australia

Country income: high income

Recruitment: families were recruited via media publicity (newspaper stories and paid advertisements) and an established
volunteer database of families between June 2009 and January 2010.

% of eligible population enrolled: schools: 87.5% (7/8); families: 94% (171/182);

Age (years): mean: 8.6 (SD 2.9)

Gender/Sex: 60% boys

Interventions

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 76

Comparator type: non-active intervention

Comparison group participants: 69

Comparison: dietary vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home




Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (24 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ACTRN12609000453280

Funder(s) type: mixed

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The research was supported by CSIRO Food and Nutrition Sciences. GS was a Flinders University
Nutrition and Dietetics Masters Student. RKG is funded by a NHMRC public health training award (478115). The RCT was
funded by Dairy Australia. The study was conducted and this manuscript prepared without input from Dairy Australia (the
funding body). Dairy Australia approved this manuscript for publication. All authors declare no conflicts of interest.™

DOI: "Neither of the authors declared a conflict of interest."

General notes: NR

Hendy 2011

Study characteristics

Methods

Study name: KCP (Kid’s Choice Program)
Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 3 months

Follow-up time(s): 3 months; 6 months

Participants

Participants: 200

Setting: an elementary school in a small town in eastern Pennsylvania

Country: United States

Country income: high income

Recruitment: Quote: "The present application of the Kid’s Choice Program was conducted in an elementary school in a small
town in eastern Pennsylvania, with children who had not participated in earlier KCP applications."

% of eligible population enrolled: children: NR;

Age (years): range 1st-4th graders

Gender/Sex: 49.5% boys (of the 200 average-weight participants that were included in the analysis)

Interventions

Theory: Social Cognitive Theory, Self-determination Theory, Group Socialization Theory
Intervention type: dietary and activity

Intervention group(s) participants: LIONS: 102 (at baseline)

Comparator type: non-active intervention

Comparison group participants: TIGERS: 98 (at baseline)

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI percentile

Outcome(s) included in the meta-analysis: BMI percentile short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research was supported by grants from Penn State University"
DOI:NR

General notes: NR

Hooft van H

uysduynen 2014

Study characteristics

Methods

Study name: Towards Healthy Diets for Parents
Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 20 weeks

Follow-up time(s): 20 weeks

Participants

Participants: 186

Setting: communies in Wageningen and surrounded area

Country: Netherlands

Country income: high income

Recruitment: Quote: "Between September 2011 and October 2012, participants were invited to take part in the randomised
controlled trial through participant email databases and primary schools in Wageningen and surrounded areas. All parents of
a child aged four to twelve years who showed interest were screened for eligibility criteria via a questionnaire."

% of eligible population enrolled: parents: 89% (186/209)
Age (years): mean: intervention: 9.1 (SD 2.4); control: 8.5 (SD 2.5)
Gender/Sex: intervention: 58% boys; control 57% boys

Interventions

Theory: Transtheoretical Model

Intervention type: dietary

Intervention group(s) participants: 92 (parents)
Comparator type: non-active intervention




Comparison group participants: 94 (parents)
Comparison: dietary vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are reported narrativelly

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

DOI:NR

General notes: the target of the intervention are the parents; BMI data are reported only for the parents

Hopper 2005

Study characteristics

Methods

Study name: Family Fitness
Study design: cluster RCT
Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 20 weeks
Follow-up time(s): 8 months

Participants

Participants: 238

Setting: six elementary schools in Humboldt County, California

Country: United states

Country income: high income

Recruitment: six elementary schools in Humboldt County, California, a predominantly rural area, agreed to participate

% of eligible population enrolled: classrooms: NR; children: 62% (238/381; number of children excluded because not eligible
is not reported);

Age (years): mean: 8.57 (SD 0.63)

Gender/Sex: 51% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 142 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 96 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (8 months )
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Support for this study was provided by the National Heart, Lung and Blood Institute, R15 HL 42626-
01A4."

DOI:NR

General notes: NR

Howe 2011

Study characteristics

Methods

Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 10 months
Follow-up time(s): 10 months

Participants

Participants: 106

Setting: five local elementary schools in Georgia

Country: United States

Country income: high income

Recruitment: Quote: "Black boys (8-12 years of age) were recruited from five local elementary schools using study fliers. All
3rd through 5th grade black boys were eligible if they met the eligibility criteria. Twenty-eight percent (300 boys) of the
targeted population (1050 boys in 3rd-5th grade) were screened by phone to determine their eligibility to participate in the
study. Potential participants and their parent or guardian were invited to attend a group information session where they read
and signed the informed consent/assent documents in accordance with the Medical College of Georgia Human Assurance
Committee."

% of eligible population enrolled: children: 71% (106/149)

Age (years) mean: attended participants: 9.7 (SE 0.2); non-attended participants: 9.8 (SE 0.2); Controls: 9.9 (SE 0.2)

Gender/Sex: 100% boys




Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 62

Comparator type: non-active intervention

Comparison group participants: 44

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI medium term (10 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by the NIH (Grant HL69999)"
DOI:NR

General notes: NR

Hull 2018

Study characteristics

Methods

Study name: Healthy Families Study

Study design: cluster RCT

N of arms: 2

Unit of allocation: parent + = 1 child

Unit of analysis: individual

Intervention period: 12 months

Follow-up time(s): 4 months; 10-24 months (see Notes)

Participants

Participants: 319

Setting: communies in the metropolitan Nashville, tenessee

Country: United States

Country income: high income

Recruitment: Quote: "The lead community partner, Progreso Community Center (PCC), recruits the participants from the
community through: (1) distributing flyers at elementary schools to Hispanic students in kindergarten through second grade;
(2) distributing flyers at health fairs, community events, and public places; (3) flyers and presentations at PCC, churches, and
other local organizations; (4) announcements in Spanish language media (e.g., radio, newspaper); and (5) word of mouth.
Interested families call PCC or speak in person with a PCC research staff member to inquire about the study. "

% of eligible population enrolled: families: 96% (272/282); children: NR;

Age (years): mean: intervention: 6.3; control: 6.2

Gender/Sex: intervention: 46% boys; control: 50% boys

Interventions|

Theory: Social Cognitive Theory, Behavioural Choice Theory, Food Preference Theory
Intervention type: dietary and activity

Intervention participants: 162

Comparator type: attention control

Comparison participants: 157

Comparison: dietary and activity vs control

Setting of the intervention: home + community

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (4 months)

Outcomes [BMI long term; zBMI long term; (10-24 months; see Notes))
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT01156402
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This research was supported by the National Institutes of Health, grant number P20 MD000516
National Institute on Minority Health and Health Disparities, grant number UL1 RR024975 National Center for Research
Resources, grant number UL1 TR000445 National Center for Advancing Translational Sciences, grant numbers RO1
DK69465 and P60 DK20593 National Institute of Diabetes and Digestive and Kidney Diseases and grant numbers P30

Notes CA068485 and U54 CA163072 National Cancer Institute. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the NIH."
DOI: "No conflict of interest was declared”
General notes: the study specifically targets Hispanic immigrant families. Follow-up time: Short-term follow-up assessments
were scheduled after completion of the 4-month intensive phase. Long-term follow-up scheduling attempts started at the end
of the 12-month period post-randomization, including participants who did not complete short term-term follow-up. Given that
multiple attempts were required to schedule families and follow-up time varied, we analysed the short term-term outcome for
follow-up assessments that occurred up to 9.9 months after baseline, and the long term-term outcome for follow-up
assessments that took place between 10 and 24 months after baseline.

Huys 2020

Study characteristics

Methods Study name: Feel4Diabetes-intervention

Study design: cluster RCT
N of arms: 2




Unit of allocation: municipality

Unit of analysis: individual

Intervention period: 2 school years

Follow-up time(s): 12 months (the outcome was measuret but the results are not reported)

Participants

Participants: 444

Setting: 11 municipality in the Flanders

Country: Belgium

Country income: high income

Recruitment: Quote: "In Flanders (Belgium), 11 municipalities from the tertile with the highest unemployment rates (5.2-
12.5%) were randomly selected. Within the municipalities there was participation of 58 primary schools (response rate =
62.4%). Of all invited families (children of first to third grade (6-9 years old) and their parent(s)), 1691 families (response rate
= 33.5%) confirmed their participation in the study by completing the informed consent, the Finnish Diabetes Risk Score
(FINDRISC, assessing the 10-year risk of developing type 2 diabetes) and the Energy Balance-Related Behavior
questionnaire (EBRB-questionnaire) (see Fig. 1). Of these families, 457 families were identified as high-risk (27.0%) (i.e. at
least one parent with an increased risk of developing type 2 diabetes based on the score on the FINDRISC)."

% of eligible population enrolled: municipalities: 100% (11/11); children: 100% (457/457);

Age (years): mean: 8.04 (SD 0.9)

Gender/Sex: 49.9% boys

Interventions|

Theory: PRECEDE-PROCEED model

Intervention type: dietary and activity

Intervention participants: 233 (at baseline)

Comparator type: Attention control (minimal dietary and activity intervention)
Comparison participants: 211 (at baseline)

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the outcome was measured at follow-up but results are not reported

Notes

Clinical Trial Registry: NCT02393872

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The Feel4Diabetes study has received funding from the European Union’s Horizon 2020 research
and innovation program under grant agreement n° 643708. The funding body was not involved in the development of the
study design, the collection, analysis and interpretation of data nor in the writing of the manuscript."

DOI: "The authors declare that they have no competing interests."

General notes: the Feel4Diabetesintervention was tested using a cluster randomized controlled design including intervention
and control families across six European countries (i.e. Bulgaria, Hungary, Belgium, Finland, Spain, Greece). For the present
study, only the Belgian intervention was evaluated. zBMI data at follow-up not reported but height and weight was measured
at follow-up: "All participant outcome measures were assessed at baseline and follow-up (12 weeks)." BMI-z listed a
secondary outcome in the trial registration but not in the main article.

Ickovics 2019

Study characteristics

Methods

Study name: School-Based Policies intervention
Study design: cluster RCT (2x2 factorial design)
N of arms: 4

Unit of allocation: school

Unit of analysis: individual

Intervention period: 3 years

Follow-up time(s): 1 year; 2 years; 3 years

Participants

Participants: 756

Setting: twelve schools (kindergarten through eighth grade) in New Haven, Conecticut

Country: United States

Country income: high income

Recruitment: Quote: "Twelve schools (kindergarten through eighth grade [K-8]) were randomly selected from among the 50
K-8 district schools. All agreed to participate. Parental consent and student assent were obtained, and participation was
entirely voluntary and noncoercive."

% of eligible population enrolled: schools: 24% (12/50); children: NR;

Age (years): mean: 10.9 (SD 0.62)

Gender/Sex: 46.2% boys

Interventions|

Theory: NR

Intervention type: dietary/activity/dietary and activity (multi-arm)
Intervention participants: Policy interventions related to nutrition: 202
Policy interventions related to physical activity: 176

Policy interventions related to nutrition and physical activity: 237
Comparator type: attention control

Comparison participants: 141

Comparison: dietary vs control

activity vs control

dietary and activity vs control

activity vs dietary

dietary and activity vs dietary

dietary and activity vs activity

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes




Measured outcome(s): zBMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI percentile long term (3 years)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02043626

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was funded by the National Institute of Child Health and Human Development, NIH (1R01
HD070740, JR Ickovicsand MB Schwartz, Multiple Pls), with additional support from the U.S. Centers for Disease Control
and Prevention and Yale-Giriffin Prevention Research Center (5U48DP000053, JR Ickovics, P1). The funders had no role in
the design, implementation, evaluation, or interpretation of this study."

DOI: "No financial disclosures were reported by the authors of this paper. "

General notes: NR

James 2004

Study characteristics

Methods

Study name: CHOPPS (Christchurch obesity prevention programme in schools)
Study design: cluster RCT

N of arms: 2

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 1 school year

Follow-up time(s): 12 months; 3 years

Participants

Participants: 644

Setting: six junior schools in Christchurch, Dorset

Country: United Kingdom

Country income: high income

Recruitment: children aged 7 to 11 years were recruited from six junior schools
% of eligible population enrolled: classroom: NR; children: 71% (644/912).
Age (years): mean: 8.7 (SD 0.9)

Gender/Sex: 50.3% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 325

Comparator type: non-active intervention

Comparison group participants: 319

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)

Outcomes [BMI long term; zBMI long term (3 years)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: mixed
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This project was funded from unrestricted educational grants from GlaxoSmithKline, Aventis, and
Pfizer and from internal resources within Bournemouth Diabetes and Endocrine Centre. The external funding bodies had no
input into protocol development, data collection, or analyses or interpretation. JJ received a research scholarship from the
Notes Florence Nightingale Foundation."
DOI: "Two authors each had a child attending one of the schools invovled in the Christchurhc obesity prevention project in
schools."
General notes: antropometric measures were collected at 6 months and 12 months but the outcome at 6 months is not
reported; quote from James 2004: "Body mass index was measured in 602 (93.5%) children at six months and 574 (89.1%) at
12 months"; outcome at 3 years is additional; from James 2007: "The children in the three year groups attended junior
schools in Christchurch, Dorset. Three years after baseline, the two older year groups had progressed to secondary schools
and were tracked using school leaving lists."
Jansen 2011
Study characteristics
Study name: Lekker Fit! (Enjoy being fit!)
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 8 months
Follow-up time(s): 8 months
Participants |Participants: 2770

Setting: twenty primary schools in low income inner-city neighbourhoods in Rotterdam

Country: Netherlands

Country income: high income

Recruitment: Quote: "Primary schools in inner-city areas of Rotterdam were free to apply for participation in the intervention.
A total of 27 schools spontaneously applied. No further exclusion criteria for schools or pupils were applied. Parents and older
children received information on the study and parents supplied their consent through the schools. All children were free to




refuse participation without giving any explanation.”

% of eligible population enrolled: schools: 74% (20/27); children: NR;

Age (years): mean: grade 3-5 group: intervention: 7.7 (SD 1.0); control: 7.8 (SD 1.0); grade 6-8 group: intervention: 10.8 (SD
1.0); control: 10.8 (SD 1.0)

Gender/Sex: grade 3-5 intervention: 49.5% boys; grade 3-5 control 49% boys

grade 6-8 intervention: 47.2% boys; grade 6-8 control: 51% boys

Interventions|

Theory: Theory of Planned Behaviour, Ecological Model
Intervention type: dietary and activity

Intervention group(s) participants: 1271

Comparator type: non-active intervention

Comparison group participants: 1499

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (8 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN84383524

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "No details on funding reported in the main article but in the trial registration the funder type is
reported as governement (Community of Rotterdam, The Netherlands). The authors report no conflicts of interest. The
authors alone are responsible for the content and writing of the paper.”

DOI: "The authors report no conflicts of interest. The authors alone are responsible for the content and writing of the paper.

General notes: NR

Johnston 2013

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
N of arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 2 years

Participants

Participants: 477

Setting: seven elementary schools from a large suburban independent school district located southwest of Houston, Texas
Country: United States

Country income: high income

Recruitment: Quote: "All elementary schools from a large suburban independent school district located southwest of
Houston, TX were recruited to participate in the study. This school district serves a very diverse student population. schools
were contacted via 2 phone calls, an email sent from the research staff to appropriate school personnel, and an e-mail sent
by the school district notifying the schools’ personnel about the study. Face-to-face meetings were conducted with the
individuals representing the 11 schools that responded. Weight-based outcomes were assessed in students enrolled in the
second grade during the fall of 2008."

% of eligible population enrolled: schools: 17% (7/41); children: NR;

Age (years): mean: intervention: 7.8 (SD 0.4); control: 7.7 (SD 0.4)

Gender/Sex: intervention: 53.3% boys; control: 45.8% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: professional-facilitated intervention (PFI): 300
Comparator type: non-active intervention

Comparison group participants: Self-Help (SH): 177

Note: Only included participants that were in the normal weight status group at baseline
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: data are reported as percentage of
students that had their weight status changed to overweight or obesity after intervention

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR

Funding details: NR

DOI: NR

General notes: changes in zBMIz are reported only for participants with weight status classified as overweight or obese. Data
from participants that wer of normal weight are reported as percentage of students who were normal weight at baseline and

became overweight or obese at 2 years across treatment conditions and ethnic groups.

Jones 2015

Study characteristics




Methods

Study name: The Wollong termong SPORT
Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 7 months

Follow-up time(s): 7 months; 12 months

Participants

Participants: 37

Setting: communies in low-income areas of Wollong termong

Country: Australia

Country income: high income

Recruitment: children were recruited through advertisements, school newsletters and university emails from low-income
areas of Wollong termong, Australia

% of eligible population enrolled: children: 75.5% (37/49);

Age (years): mean (SD): girls: 9.6 (SD 0.9); boys: 9.9 (SD 0.8)

Gender/Sex: 54% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: activity

Intervention participants: 19

Comparator type: Attention control (minimal dietary and activity intervention)
Comparison participants: 18

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (7 months)
BMI medium term; zZBMI medium term (12 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by the Foundation for Children (2009-204) and the University of Wollong
termong. DPC is funded by a of Australia Postdoctoral Research Fellowship (PH 11S 6025). ADO is funded by a National
Heart Foundation of Australia Career Development Fellowship (CR11S 6099)."

DOI: "There is no conflict of interest.”

General notes: NR

Kain 2014

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months

Participants

Participants: 651

Setting: nine primary public schools in Nufioa, a district of Santiago

Country: Chile

Country income: high income

Recruitment: Quote: "There are 10 primary public schools in Nufioa, of these, one was excluded because in 2010 one of our
students had carried out a pilot program in that school. In 2011, the authors selected the sample for this intervention; it
included children from kindergarten to 2nd grade from the 9 schools. They were followed during 12 months (4in 2011 and 8
in 2012).The total sample size amounted to 1471 children."

% of eligible population enrolled: schools: 100% (9/9); children: NR;

Age (years): mean: 6.6 (SD 1.07)

Gender/Sex: 53.4% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 651 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 823 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)
Outcome self-reported: NR

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The authors would like to thank the “Corporaci’onMunicipal de Educaci’on y Salud” of “ Nu™noa for
funding the study. The authors declare that there is no conflict of interests regarding the publication of this paper."

DOI: "The authors declare that there is no conflict of interests regarding the publication of this paper.”

General notes: NR

Keller 2009

Study characteristics

Methods

Study name: NR

Study design: RCT

N of arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months

Participants

Participants: 365

Setting: communes in Germany

Country: Germany

Country income: high income

Recruitment: Quote: "The pediatricians forwarded the values for height and body weight of their patients pseudonymously to
a central CrescNet database. The network CrescNet collected data (participant height and weight) from > 300,000 children
and 365 were selected at risk of obesity (age 4-7 years) to participate. "

% of eligible population enrolled: children: 100% (365/365)

Age (years): mean: intervention: 5.9 (SD 1.4); control: 5.6 (SD 1.2)

Gender/Sex: 46.6% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 180

Comparator type: non-active intervention

Comparison group participants: 185

Comparison: dietary and activity vs control

Setting of the intervention: clinical setting

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zZBMI
Outcome(s) included in the meta-analysis: zZBMI medium term (12 months)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: mixed
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "The authors declare that they have no financial ties with a company whose product plays an
important role in the article (or with a company that distribute a competitor product).”
Notes DOI: "The authors declare that they have no financial connections with a company whose product features prominently in the

article (or with a company that sells a competing product).”

General notes: article in German that we translated using Google Translate. Eligible children were at risk of a chronic
disease. There were two subgroups for the intervention group: 59 children were assigned to the active intervention group with
willingness to participate (IGa). The 121 children from families who reject the offer of targeted prevention formed the

"observed intervention group” (1Go).

Keshani 2016

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 10 months
Follow-up time(s): 10 months

Participants

Participants: 221

Setting: ten eight schools and one class in each school in Shiraz

Country: Iran

Country income: lower middle income

Recruitment: Quote: "Two out of four educational districts were selected randomly; then eight schools and one class in each
school were selected. Grade 4 students and their parents participated in this school-based nutrition education intervention."
% of eligible population enrolled: schools: NR; children: 77% (171/221)

Age (years): range 9.5-10.5

Gender/Sex: 48.5% boys (refers to the sample included in the analysis)

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 110
Comparator type: non-active intervention
Comparison group participants: 111
Comparison: dietary vs control




Setting of the intervention: school
Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI medium term (10 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: IRCT2016012626078N2

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by Health Sciences Research Center, affiliated with Shiraz University of
medical sciences, Shiraz, Iran." "This study was supported by Shiraz University of Medical Sciences, Shiraz, Iran"

DOI: "The authors declared no financial interest."

General notes: the clusters are the school; randomization was done at the level of district, then school and one class from
each school was selected (method not reported)

Ketelhut 2022

Study characteristics

Methods

Study name: ExerCube intervention
Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weks

Participants

Participants: 823

Setting: an elementary school located in a socially disadvantaged area of Berlin

Country: Germany

Country income: high income

Recruitment: Quote: "The study sample was recruited in August 2020 from an elementary school located in a socially
disadvantaged area of Berlin, Germany."

% of eligible population enrolled: children: 100% (58/58)

Age (years): mean: 10.5 (SD 0.7)

Gender/Sex: 52% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 18 (analysed)
Comparator type: non-active intervention

Comparison group participants: 16 (analysed)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI short term (12 weks)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: no funding received
\Writing and/or research independent from funder(s): n/a
Funding details: Quote: "This research received no external funding. ALM N is co-founder and CEOQ of the spinoff company
Sphery (manufacturer of the exergame Sphery Racer used in the study). No revenue was paid (or promised to be paid) to
Notes S N
A.L.M.-N., to Sphery, or to the research institutions.
DOI: "4 authors declare that they have no conflicts of interest. Besides being a senior researcher at the Zurich University of
the Arts, the final author is also co-founder and CEO of the spinoff company Sphery. No revenue was paid (or promised to be
paid) to this author, Sphery, or the research institutions.”
General notes: unclear if the unit of randomization was the student or the classroom
Khan 2014
Study characteristics
Study name: FITKids (Fitness improves thinking in kids)
Study design: RCT
Nof arms: 2
Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 9 months
Follow-up time(s): 9 months
Participants: 220
Setting: seven schools in East-central lllinois
Country: United States
Country income: high income
Participants Recruitment: Quote: "Prepubertal children (8-9 years old) were recruited from 7 schools in eastcentral lllinois. All children in
third to fifth grade were targeted, and those who expressed interest were screened for physical disabilities that could limit
participation in the after-school program.”
% of eligible population enrolled: children: 66% (220/334)
Age (years): mean: intervention: 8.8 (SD:0.5); control: 8.8 (SD: 0.6)
Gender/Sex: 53.2% boys




Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 110

Comparator type: non-active intervention

Comparison group participants: 110

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (9 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01334359

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Funded by the National Institutes of Health (NIH) grant HD055352."
DOI: "The authors have indicated they have no potential conflicts of interest to disclose. "

General notes: the study took place among 4 cohorts between 2009 and 2013

Kipping 2008

Study characteristics

Methods

Study name: AFLY5 (Active for Life Year 5)
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 5 months

Follow-up time(s): 5 months

Participants

Participants: 679

Setting: nineteen schools in South Gloucestershire

Country: United Kingdom

Country income: high income

Recruitment: Quote: "Twenty-seven schools in South Gloucestershire were invited by letter to take part in the study. The
schools were informed they would be randomly allocated to “intervention” or “‘control” groups, with the intervention schools
being provided with the teacher training and teaching materials and the control schools being provided with these after the
completion of the study. Nineteen schools agreed to be in the study. The timescales for recruiting the schools were short
term, which deterred some of the schools from taking part."

% of eligible population enrolled: schools: 70% (19/27); children: NR

Age (years): mean: intervention: 9.4 (SD 0.5); control: 9.4 (SD 0.49)

Gender/Sex: 57.1% boys

Interventions|

Theory: Social Cognitive Theory, Behavioural Choice Theory
Intervention type: dietary and activity

Intervention group(s) participants: 331

Comparator type: non-active intervention

Comparison group participants: 348

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI; proportion of children living with obesity
Outcome(s) included in the meta-analysis: BMI short term (5 months)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ISRCTN50133740
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Notes Funding details: Quote: "Funding was received from the Department of Health via the South West Public Health Group,
South Gloucestershire Council, and DAL is funded by a Department of Health Career Scientist Award, which also funded
data entry"
DOI: Competing interests: None
General notes: this study is a pilot study for the larger "Active for life year 5" trial reported in Kipping 2014
Kipping 2014
Study characteristics
Study name: AFLY5 (Active for Life Year 5)
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 6-7 months (2-3 school terms)
Follow-up time(s): 7 months; 19 months
Participants |Participants: 2221
Setting: sixty state primary and junior schools in the Bristol City and North Somerset administrative areas
Country: United Kingdom
Country income: high income
Recruitment: Quote: "State primary or junior schools with year 4-6 pupils in the Bristol City and North Somerset




administrative areas were eligible for inclusion. Between March and July 2011 all state primary and junior schools with
children in years 4-6 (age 8-11 years) in the areas covered by Bristol City Council (93 schools) and North Somerset Council
(55 schools) were invited to participate. We invited 148 schools to participate, and 63 expressed an interest in taking part;
three schools subsequently withdrew their interest. We recruited 60 schools (46 in Bristol and 14 in North Somerset). Once
schools had agreed to participate in the study, we sent parents/guardians of children in year 4 a letter and information sheet
about the study with an opt-out consent form for their child for each of the measurements."

% of eligible population enrolled: schools: 40.5% (60/1480); children: NR;

Age (years): mean: intervention: 9.5 (SD 0.3); control: 9.5 (SD 0.3)

Gender/Sex: 49.2% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 1064

Comparator type: non-active intervention

Comparison group participants: 1157

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zZBMI short term (7 months)
zBMI long term (19 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN50133740

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The AFLY5 RCT is funded by the UK National Institute for Health Research (NIHR) Public Health
Research Programme (09/3005/04). Funding also from the UK Medical Research Council (MRC) (MC_UU_12013/5), the
British Heart Foundation, Cancer Research UK, the Economic and Social Research Council (RES-590-28-0005), the Welsh
Assembly Government and the Wellcome Trust (WT087640MA), under the auspices of the UK Clinical Research
Collaboration. None of the funders had involvement in the Trial Steering Committee, data analysis, data interpretation, data
collection, or writing of the paper"

DOI: "All authors have completed the ICMJE uniform disclosure form at www.icmje.org/coi_disclosure.pdf and declare:
support from research funders in accordance with the funding statement included in the manuscript;no financial relationships
with any organisations that might have an interest in the submitted work in the previous three years; no other relationships or
activities that could appear to have influenced the submitted work, other than that RC is directer of DECIPHer Impact, a not
for profit company that is wholly owned by the Universities of Brisol and Cardiff whose purpose is to licence and support the
implementation of evidenced based health promotion interventions. "

General notes: the pilot study is Kipping 2008. None of the schools or teachers who were involved in the feasibility and pilot

work was included in the main trial.

Klesges 2010

Study characteristics

Methods

Study name: Memphis GEMS
Study design: RCT

N of arms: 2

Unit of allocation: parent/child dyad
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 1 year; 2 years

Participants

Participants: 303

Setting: communies in Memphis, Tennessee

Country: United States

Country income: high income

Recruitment: recruitment occurred over 5 waves primarily through television and radio ads, and through flyers and
presentations in the community. Advertisements described GEMS as a study of healthy growth. Further details regarding our
recruitment strategies are described in Klesges et al. 2008 (study protocol): "Girls and their parent/caregiver were recruited
primarily through television advertisements featuring one of the study interventionists, a female, African-American adult. In
addition, public service announcements were placed on African-American radio stations, and flyers were distributed along
term with presentations at elementary schools, African-American churches, and local health fairs. All advertisements
indicated that GEMS was a study of healthy growth intended to encourage positive physical and emotional growth, as well as
celebrate and instill community pride."

% of eligible population enrolled: dyads: 90% (303/337)

Age (years): mean: 9.3 (SD 0.9)

Gender/Sex: 100% girls

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention participants: 153

Comparator type: attention control

Comparison participants: 150

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI medium term (1 year)
BMI long term (2 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes




Clinical Trial Registry: NCT00000615

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "National Heart, Lung, and Blood Institute Project Office”
DOI:NR

General notes: Memphis GEMS phase 1 is described in Beech 2003

Kobel 2017

Study characteristics

Methods

Study name: Join the Healthy Boat (Baden-Wurttemberg Study)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 12 months

Follow-up time(s): 12 months

Participants

Participants: 525

Setting: ninety-one primary schools of the state of Baden-Wiirttemberg

Country: Germany

Country income: high income

Recruitment: Quote: "Information about the program and Baden-Wirttemberg Study were issued during the academic year
2009/2010 using a number of ways, e.g. education and health authorities, and universities of education; electronic
newsletter; television and radio; adverts in training catalogs for primary school teachers; participation at trade shows. The
recruitment process was also promoted by ten informative events in different parts of Baden-W(rttemberg. Further, all
primary schools of the state of Baden-Wirttemberg received written information about the program and the structure of the
study, asking teachers to participate. Interested teachers contacted the program center. The participation in the program
was voluntary, participating teachers had to agree with randomization. Within the larger study, only those classified as having
a migration background were included in this sub-sample.”

% of eligible population enrolled: schools: 97% (91/94); children: 100% (525/525);

Age (years): mean: 7.1 (SD 0.7)

Gender/Sex: 48.6% boys

Interventions|

Theory: Bandura’s Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 318

Comparator type: non-active intervention

Comparison group participants: 207

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI medium term; BMI percentile medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: DRKS00000494

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The school-based health promotion programme “Join the Healthy Boat” and its evaluation study
were financed by the Baden-Wurttemberg Foundation, which had no influence on the content of this paper.”

DOI: "The authors declare that there is no conflict of interests regarding the publication of this paper.”

General notes: trial nested in the Baden-Wurttemberg Study: only the subsample of children with at least one parent was
born abroad or children that were spoken to in another language than German in the first 3 years of life were included in the
substudy.

Kocken 2016

Study characteristics

Methods

Study name: Extra Fit!

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 school years
Follow-up time(s): 6 months; 24 months

Participants

Participants: 1112

Setting: fourty-five schools

Country: Netherlands

Country income: high income

Recruitment: a total of about 500 schools were approached for participation in this study.

% of eligible population enrolled: schools: 60% (45/75; randmized/agreed to participate); children: NR;
Age (years): mean: intervention: 9.2 (SD 0.6); control: 9.1 (SD 0.6)

Gender/Sex: 48% boys

Interventions

Theory: Theory of Planned Behaviour
Intervention type: dietary and activity
Intervention group(s) participants: 615
Comparator type: non-active intervention
Comparison group participants: 497




Comparison: dietary and activity vs control
Setting of the intervention: school + home
Setting of the intervention in sub-group analyses: school + home

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (6 months)
zBMI long term (24 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: Unclear/NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This research project was funded by The Netherlands Organization for Health Research and
Development (grant 120610007). The food diary/24-h recall and physical activity measurements were supported by the
Netherlands Heart Foundation."

DOI: "The research project was funded by the Netherlands Organization for Health Research and Development. The food
diary/24h recall and physical activity measuremenets were supported by the Netherlands Heart Foundation.”

General notes: NR

Kovalskys 2016

Study characteristics

Methods

Study name: SALTEN

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 2 school years
Follow-up time(s): 18 months

Participants

Participants: 760

Setting: Moron, a town in the province of Buenos Aires

Country: Argentina

Country income: upper middle income

Recruitment: participation was voluntary and subsequent to parental signed consent
% of eligible population enrolled: schools: NR; children: NR;

Age (years): mean: 9.5

Gender/Sex: 48% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 424

Comparator type: non-active intervention

Comparison group participants: 336

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI
Outcome(s) included in the meta-analysis: zBMI long term (18 months)

Outcomes Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): yes

Funding details: No funding reported. Note that the funding for the Mini-SALTEN study was reported as : The Coca Cola

Foundation provided a scientific grant for the MINI SALTEN study. The International Life Sciences Institute of Argentina
Notes provided additional support to the authors and to its’ implementation. Competing interests: The authors declare that they

have no competing interests. The funders had no role in study design, data collection and analysis, decision to publish, or
preparation of manuscripts.

DOI: "The authors declare that they have no competing interests. The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of manuscripts."

General notes: conference abstract, no details about intervention are reported and baseline data are extracted from

Kovalskys 2016b

Kriemler 2010

Study characteristics

Study name: KISS
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 9 months
Follow-up time(s): 9 months; 3 years
Participants |Participants: 502

Setting: fifteen schools in Aargau and Baselland provinces

Country: Switzerland

Country income: high income

Recruitment: Quote: "Recruitment started in Autumn 2004, and the actual study took place between August 2005 and July
2006. Intervention and control schools were located in provinces that were comparable as regards socioeconomic status of




the population and recreational facilities at school. Classes from the intervention and control groups were located in different
villages or towns. From study protocol: Recruitment of participating schoolswas based on the willingness of these 95
elementary schools to be randomized either to an intervention group or a control group. "

% of eligible population enrolled: schools: 16% (15/95); classrooms: 15% (28/190); children: 93% (502/540);

Age (years): mean: 6.9 (SD 0.3)

Gender/Sex: 48.8% boys

Interventions|

Theory: Social Ecological Model

Intervention type: activity

Intervention group(s) participants: 297

Comparator type: non-active intervention

Comparison group participants: 205

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI medium term (9 months)

Outcomes [BMI long term (3 years)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ISRCTN15360785
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This study was funded by the Swiss Federal Office of Sports (grant number SWI105-013), the Swiss
N National Science Foundation(grant number PMPDB-114401), and the Diabetes Foundation of the Region of Basel. The
otes . . ; ) . .
funding sources had no role in the design and conduct of the study or in the collection, management, analysis, and
interpretation of the data."
DOI: Competing interests: None
General notes: a higher number of schools in the intervention than in the control group, i.e. a randomization ratio of 3:2, was
chosen to gain more experience with the intervention and to reduce costs of the trial
Kubik 2021
Study characteristics
Study name: Sn/aPSHOT
Study design: RCT
N of arms: 2
Methods Unit of allocation: parent/child dyad
Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months; 24 months
Participants: 132
Setting: fifty-four elementary schools in Schools in Minneapolis/St. Paul, Minnesota
Country: United States
Country income: high income
Recruitment: Quote: "Participants were recruited in partnership with an urban (43 elementary schools) and suburban (11
elementary schools) school district located in the St. Paul/Minneapolis, Minnesota metropolitan area. Cohorts of children
Participants |and parents were recruited annually from 2014 to 2017 and January through May for a total of four cohorts. Recruitment

materials were developed in collaboration with school district administrators and included eligibility criteria, study
participation requirements, and study staff contact information for enroliment and were distributed to all parents of second-,
third-, and fourth-grade students attending a study school."

% of eligible population enrolled: dyads: 89.8% (132/147)

Age (years): mean: 9.3 (SD 0.9)

Gender/Sex: 51% boys

Interventions|

Theory: Social-Ecological Framework, the Healthy Learner Model for Student Chronic Condition Management, the Chronic
Care Model

Intervention type: dietary and activity

Intervention participants: 66

Comparator type: attention control

Comparison participants: 66

Comparison: dietary and activity vs control

Setting of the intervention: home + community

Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)
BMI long term; zBMI long term (24 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02029976

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This research was supported by the National Institute of Nursing Research under Award Number
R0O1NR013473 of the NIH....The content is solely the responsibility of the authors and does not necessarily represent the
views of the NIH."

DOI: "The content is solely the responsibility of the authors and does not necessarily represent the views of the NIH."
General notes: targeted secondary prevention of obesity among 8 to 12 year-old children with a reported BMI >75th

percentile




Lau 2016

Study characteristics

Methods

Study name: NR

Study design: RCT

N of arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks

Participants

Participants: 80

Setting: one local primary school in Hong Kong

Country: China

Country income: upper middle income

Recruitment: Quote: "Participants were recruited from one local primary school. A prior PA promotion workshop was
delivered in the primary school to introduce AVGs and their health benefits. All students in grade four and their parents were
invited to the workshop. Five students were invited to perform a trial play session in the workshop. An invitation letter,
participant information sheet, and study consent form were delivered to workshop participants (both the students and their
parents).”

% of eligible population enrolled: children: 54% (80/149)

Age (years): mean: 9.23 (SD 0.52)

Gender/Sex: 68.7% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 40

Comparator type: non-active intervention

Comparison group participants: 40

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was funded by the General Research Fund (GRF) from Research Grants Council of Hong
Kong (project number: GRF 244913).™

DOI: "No competing financial interests exist."

General notes: NR

Lazaar 2007

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

N of arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 425

Setting: local state schools in Clermont-Ferrand

Country: France

Country income: high income

Recruitment: Quote: "Four hundred twenty-five (213 girls and 212 boys) healthy children, aged 6-10 years were randomized
and recruited from the local state schools to participate in the study. The participating children were representative with
regard to the community where the study was carried."

% of eligible population enrolled: schools: NR; children: NR;

Age (years): mean: 7.4 (SD 0.8) (whole cohort)

Gender/Sex: 49.9% boys (total cohort)

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 197

Comparator type: non-active intervention

Comparison group participants: 228

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (6 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Notes Clinical Trial Registry: NR

Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This study was supported by grants from French National Plan for Nutrition and health (PNNS), the




Comit’e R’egional Ex’ecutif des Actions de Sant’e d’Auvergne (CREAS), the Caisse R’egionale d’Assurance Maladie
d’Auvergne (CRAMA), the Appert Institutes, the town of Clermont- Ferrand and schools’ governing bodies of Clermont-
Ferrand."

DOI:NR

General notes: our analyses only included children with weight status classified as normal-weight

Lent 2014

Study characteristics

Methods

Study name: Healthy Corner Store Initiative

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school-store (school and its surrounding corner stores within a four-block radius)
Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 1 year; 2 years

Participants

Participants: 770

Setting: ten schools in Philadelphia, PA

Country: United States

Country income: high income

Recruitment: Quote: "Staff approached principals in a pre-determined random order. Of the 20 eligible schools, 13 were
approached, 3 declined and 10 were randomized. The seven schools not approached were in close proximity to other schools
or had limited nearby corner stores. The principal of each school sent a letter home describing the study and inviting parents
to consent and children to assent for assessments of the child's height and weight, as well as to assessments (intercepts) of
corner store purchases made by the children. All children were encouraged to return the consent/assent form regardless of
whether or not they agreed to participate. Study staff approached the owners of all corner stores within a four blockradius of
each school."

% of eligible population enrolled: schools: 50% (10/20); children: 42.6% (767/1802)

Age (years): mean: intervention: 10.97 (SD 1.02); control: 10.99 (SD 0.92)

Gender/Sex: intervention: 44.6% boys; control: 42.2% boys

Interventions

Theory: Social Cognitive Theory

Intervention type: dietary

Intervention group(s) participants: 436

Comparator type: non-active intervention

Comparison group participants: 334

Comparison: dietary vs control

Setting of the intervention: school + community

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI; BMI percentile
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term; BMI percentile medium term (1 year)

Outcomes (BMI long term; zBMI long term; BMI percentile long term (2 years)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: mixed
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "The Robert Wood Johnson Foundation (Healthy Eating Research grant #63052) and NIH
(F32DK096756). Disclosure: GDF served as a consultant to ConAgra Foods, United Health Group, and Tate & Lyle during
Notes the time of this study. GDF and SSV are currently full-time employees of Weight Watchers International. All other authors
report no conflict of interest or financial disclosures."
DOI: "One author served as a consultant to ConAgra Foods, United Health Group, and Tate & Lyle during the time of this
study. Two authors currently full time employees of Weight Watchers International. All other authors report no conflict of
interest or financial disclosures."
General notes: NR
Levy 2012
Study characteristics
Study name: Nutrition on the go
Study design: cluster RCT
Nof arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 7 months
Participants: 1020
Setting: sixty schools in different municipalities of the State of Mexico
Country: Mexico
Country income: upper middle income
Recruitment: Quote: "The sample was representative of the population attending fifth grade elementary schools in the State
Participants of Mexico. Sixty schools were selected at random, of a total of 2,969 public schools in the State of Mexico that receive
school breakfasts. Within each school, 17 fifth grade children were also ran domly selected, resulting in a total of 510
children per intervention group in order to have a sufficient sample size at follow-up."
% of eligible population enrolled: schools: 2% (60/2969); children: NR (note: the non-response rate expected in this study was
<5%;
Age (years): % of age 10: intervention: 78.6%; control: 75.3%
Gender/Sex: intervention: 48.4% boys; control: 50.3% boys




Interventions

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 510

Comparator type: non-active intervention

Comparison group participants: 510

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (7 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was supported by: State system for the comprehensive development of the family, State
of Mexico (DIFEM)."

DOI: "The authors declare that they have no competing interests.”

General notes: NR

Li2010

Study characteristics

Methods

Study name: Happy 10 program

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 12 months
Follow-up time(s): 12 months; 24 months

Participants

Participants: 4700

Setting: twenty primary schools from DongCheng and ChongWen disctricts (Beijing)

Country: China

Country income: upper middle income

Recruitment: Quote: "We randomly selected two districts, DongCheng and ChongWen, from the eight in urban Beijing. Then
ten primary schools from each district were randomly chosen and assigned to be either an intervention or control group.”

% of eligible population enrolled: districts: 25% (2/8); schools: 26% (20/76); classes: NR; children: 96% (4700/4880);

Age (years): mean: 9.3 (SD 0.7)

Gender/Sex: 52.3% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 2329

Comparator type: non-active intervention

Comparison group participants: 2371

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)

Outcomes |BMI long term; zBMI long term (24 months)
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ChiCTR-TRC-00000053
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Notes Funding details: Quote: "This research was supported by Nutricia Research Foundation (ndr: Independent Charity). The
authors declared no conflict of interest to disclose."
DOI: "The authors declared no conflict of interest to disclose. "
General notes: NR
Li2019
Study characteristics
Study name: CHIRPY DRAGON
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months
Participants |Participants: 1641
Setting: fourty non-boarding, state-funded primary schools in traditional urban districts of Guangzhou
Country: China
Country income: upper middle income
Recruitment: Quote: "All non-boarding, state-funded primary schools (clusters) in traditional urban districts of Guangzhou
were eligible (n = 353). A research team member (WL) used a random number generator to select 40 schools, which were

invited to take part in the trial. Through support from local education and health authorities (an official support letter was sent




to each of the sampled schools) and personal visits (with written information sheet and consent form) or telephone
communication from the research team members, all 40 schools agreed to take part. Using a random number generator, a
research team member selected 1 year-one class from each school to participate in study measurements (average number
of classes per year is 4; range: 2 to 8). We invited all children in these classes to take part with active consent sought from
their parents or guardians."

From study protocol: "In line with local cultural practice and based on our previous experience of conducting research in
Chinese schools, randomly selected schools will be approached through telephone calls and an official letter that shows
project approval and support from the local Education and Health Bureaus. The first 40 school principals who agree to
participate will be invited to attend a briefing event at the Guangzhou Centre for Disease Control and Prevention (CDC),
together with representatives of their district-level education bureaus and CDC."

% of eligible population enrolled: schools: 100% (40/40; randomly chosen from 353 eligible); children: 99% (1630/1641);
Age (years): mean: intervention: 6.15 (SD 0.36); control: 6.14 (SD 0.35)

Gender/Sex: 54.5% boys

Interventions|

Theory: Behaviour Change Techniques, Social Marketing Principles
Intervention type: dietary and activity

Intervention group(s) participants: 832

Comparator type: non-active intervention

Comparison group participants: 809

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN11867516

Funder(s) type: industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was funded through a philanthropic donation from Zhejiang Yong Ning Pharmaceutical
Ltd Co. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the
manuscript.”

DOI: "One author holds grant from NIHR related to research on childhood obesity prevention. She is chair of the NIHR Public
health research funding committee. She was a trustee of the Association for the Study of Obesity. She provided writetn
expert evidence for the Health and Social Care Commitee Childhood obesity inquiry. "

General notes: baseline data for the whole cohort; data extracted are from the whole cohort and from the children that were
non-obese at baseline; the study protocol mentioneda secondary follow-up at 24 months but data are not reported and no

evidence that BMI at 24 months was measured.

Lichtenstei

n2011

Study characteristics

Methods

Study name: GiZu Prevention Program
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year
Follow-up time(s): 1 year; 2 years

Participants

Participants: 445

Setting: nine schools in the Rhine-Neckar region

Country: Germany

Country income: high income

Recruitment: Quote: "First and second graders in 9 schools in the Rhine-Neckar region were examined at the start of the
2007 and 2008 school year."

% of eligible population enrolled: NR

Age (years): mean: 7.3 (SD 0.68)

Gender/Sex: NR

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 249

Comparator type: non-active intervention

Comparison group participants: 196

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term (1 year)
zBMI long term (2 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

DOI: NR

General notes: article in German




Liu2019

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 1 year
Follow-up time(s): 6 months, 1 year

Participants

Participants: 1889

Setting: twelve schools from Dongcheng District, a central districts in the east of Beijing

Country: China

Country income: upper middle income

Recruitment: Quote: "A convenience sample of twelve schools were selected from Dongcheng District / Within each school,
~150 (142-185) students aged 7-11 years from Grade 3-5 were recruited. Participating schools fulfilled our eligibility criteria:
school managers agreeing to implement this program; having at least 200 children from Grade 3-5 per school; not boarding
schools; not schools solely for children with special skills; not schools of minor ethnic groups; and no similar program (a focus
on weight gain prevention) that would be conducted during the following year after enrolment.”

% of eligible population enrolled: schools: 100% (12/12); children: 100% (1889/1889);

Age (years): mean: 9 (SD 0.67)

Gender/Sex: 51.7% boys

Interventions|

Theory: ANGELO framework, Social Cognitive Theory
Intervention type: dietary and activity

Intervention group(s) participants: 930

Comparator type: non-active intervention

Comparison group participants: 959

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (6 months)
BMI medium term; zBMI medium term (1 year)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ChiCTR-TRC-13003509

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Funded by a grant from China Medical Board (Project No. 11-064)"
DOI: "No competing financial interests exist."

General notes: NR

Liu2022

Study characteristics

Methods

Study name: DECIDE - Children (Diet, Exercise and Cardiovascular Health)
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 9 months

Follow-up time(s): 4 months; 9 months

Participants

Participants: 1392

Setting: twenty-four schools from three socioeconomically distinct Chinese areas: Beijing, Changzhi of Shanxi Province, and
Urumugi of Xinjiang Province

Country: China

Country income: upper middle income

Recruitment: Quote: "We selected 3 socioeconomically distinct regions in China from the eastern (Beijing), central
(Changzhi, in Shanxi Province), and western (Urumugi, in Xinjiang Province) parts of the country. A total of 24 primary
schools were selected, with 8 schools in each region (eFigure 1 in Supplement 3). We recruited 1 or 2 grade 4 classes from
each school, depending on class size, to ensure that approximately 50 children aged 8 to 10 years were included per school."
% of eligible population enrolled: schools: 37% (24/70); children: 82% (1392/1695)

Age (years): mean: intervention: 9.6 (0.4); control: 9.6 (0.4)

Gender/Sex: 51.5% boys

Interventions|

Theory: Social Ecological Model

Intervention type: dietary and activity

Intervention group(s) participants: 705

Comparator type: non-active intervention

Comparison group participants: 687

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (4 months)
BMI medium term; zZBMI medium term (9 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes




Clinical Trial Registry: NCT03665857

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The design and conduct of the study was supported by grant 2016YFC1300204 from the National
Key R&D Program of China (Dr Wang), grants 92046019 (DrWang) and 81903343 (Dr Liu) from the National Natural Science
Foundation of China, and grant 2019M650391 from the China Postdoctoral Science Foundation (Dr Liu). The sponsors had
no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation,
review, or approval of the manuscript; and decision to submit the manuscript for publication."

DOI: "One author reported serving as a consultant for Medtronic outside of the submitte dwork. No other disclosures were
reported.”

General notes: outcome data at the last follow-up (21 months after baseline as reported in the study protocol) are not
reported in the main article.

Llargues 2012

Study characteristics

Methods

Study name: AVall

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 2 years; 4 years; 6 years; 10 years

Participants

Participants: 278

Setting: sixteen schools in Granollers, Barcelona

Country: Spain

Country income: high income

Recruitment: Quote: "In 2006, the 16 schools in Granollers (10 public schools fully supported by the government and 6 semi-
private schools partially supported by the government) were randomly distributed to the intervention or control group stratified
according to public or semi-private status, number of first-year’s classrooms and socioeconomic status of the local
neighborhood. All the children born in 2000 who attended any of the schools in Granollers were eligible to participate.”

% of eligible population enrolled: schools: 100% (16/16); children: 85% (958/704);

Age (years): mean: 6.03 (SD 0.3)

Gender/Sex: 54% boys

Interventions|

Theory: Investigation, Vision, Action and Change (IVAC) Methodology
Intervention type: dietary and activity

Intervention group(s) participants: 156 (at baseline)

Comparator type: non-active intervention

Comparison group participants: 122 (at baseline)

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI long term (10 years)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01156805

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was supported by Observatori de la Salut Carles Vallbona, Fundacio” Hospital Asil de
Granollers, Public Health Department, Granollers City Council, Primary Health Subdivision (PCS) Granollerse Mollet,
Catalan Institute of Health and by Health Department, Generalitat de Catalunya, Spain."

DOI: "The authors state that they have no conflicts of interest."

General notes: NR

Lloyd 2018

Study characteristics

Methods

Study name: HeLP (Healthy Lifestyles Programme)

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 3 school terms (the spring and summer term of Year 5 and the autumn term of Year 6)
Follow-up time(s): 18 months; 24 months

Participants

Participants: 1324

Setting: thirty-two state-run primary and junior schools in Devon and Plymouth

Country: United Kingdom

Country income: high income

Recruitment: Quote: "All state-run primary and junior schools in Devon and Plymouth (UK) with enough pupils for at least one
year-5 class (children aged 9-10 years) were eligible. Schools for children whose additional needs cannot be met in a
mainstream setting were excluded because they were unlikely to be teaching the standard national curriculum, around which
the intervention had been designed. Schools willing to participate and fulfilling the inclusion criteria were then purposefully
sampled by JL and KW to represent a range of school sizes (one to three year-5 classes), locations (urban and rural), and
socioeconomic status (<19% and =219% of children eligible for free school meals). We aimed to have half of the schools in
the trial with at least the national average proportion of pupils eligible for free schools meals (19% at the time of recruitment
of schools). Before randomisation, head teachers from all schools gave written informed consent. To accommodate the




logistics and personnel required for delivering the week-long term drama component of the intervention to each year-5 class,
the trial ran across two cohorts (cohort 1 commenced the trial in September, 2012, and cohort 2 in September, 2013).
Schools that were eligible but not sampled for the trial were asked if they were prepared to go on a waiting list in case any of
the schools allocated to participate in cohort 2 dropped out during the interim 1-year period before commencing
participation. All children in all year-5 classes within each recruited school were invited to participate, and their parents or
carers could choose to opt their child out before baseline measurements were taken (full details in protocol). All children who
were on the registration list at one of the recruited schools at the start of the autumn term 2012 (for cohort 1) or 2013 (for
cohort 2), and whose parents or carers did not complete an opt-out form, were classed as participants.”

% of eligible population enrolled: schools: 89% (32/36); children: 97% (1324/1371);

Age (years): mean: 9.7 (SD 0.3)

Gender/Sex: 48.7% boys

Interventions|

Theory: Intervention Mapping Approach, Behaviour Change Theories, Health Promoting School Framework
Intervention type: dietary and activity

Intervention group(s) participants: 676

Comparator type: non-active intervention

Comparison group participants: 648

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: zZBMI long term; BMI long term (24 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ISRCTN15811706
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "UK National Institute for Health Research, Public Health Research Programme. The funders had no
role in study design, data collection, data analysis, data interpretation, or writing of the report.”
Notes DOI: "Authors report grants from the Peninsula College of Medicine and Dentistry and non-financial methodological support
during the transition from the exploratory trial to the definitive evaluation from the NIHR Collaboration for Leadership in
Applied Health, Research, and Care for the South West Peninsula. Others report grants from the CLAHRC for the South
West Peninsula, NIHR, and personal fees from University College London and non-financial support from Knowledge
Exchange Conferences."
General notes: NR
Lynch 2016
Study characteristics
Study name: Let’s Go! 5-2-1-0
Study design: cluster RCT
Nof arms: 2
Methods Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 4 months
Follow-up time(s): 4 months
Participants: 51
Setting: a local elementary school in Rochester, Minnesota
Country: United States
Country income: high income
Recruitment: Quote: "All second- and third-grade students at a local elementary school (n = 183) in Rochester, Minnesota,
were invited to participate in the study. children were included in the study if a caregiver signed the HIPAA (Health Insurance
Portability and Accountability Act) form, completed the initial study surveys, and if the child gave assent. For families whose
primary language was Spanish, documents were translated to Spanish by the Mayo Clinic Language Department. Second-
Participants |and third-grade teachers sent home a packet of information, prepared by the study team, to each student’s legal guardian

caregiver, including a letter of invitation, which explained the study, a 5-2-1-0 Healthy Habits survey, a demographic survey,
and a HIPAA form accompanied by a return envelope. The contact letter also stated that, by completing questionnaires,
caregivers authorized the use of pedometers for their child both at the beginning and the end of the study. For families whose
primary language was not English or Spanish, school interpreters were available to translate information via phone; all school
interpreters satisfy the Minnesota Court Interpreter training requirements."

% of eligible population enrolled: classroom: NR; children: 28% (51/183);

Age (years): median: intervention: 8 (IQR 7-8), control: 8 (IQR 7-9)

Gender/Sex: 51% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 29

Comparator type: non-active intervention

Comparison group participants: 22

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: n/a

Outcomes |Outcome self-reported: no
Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: data reported as median (IQR)
BMI

Notes Clinical Trial Registry: NR

Funder(s) type: mixed
\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The study was supported by a grant from the Ben and Zelma Dorson Family Charitable Foundation




as well as funding through the Mayo Clinic Department of Family Medicine. This publication was made possible by the CTSA
Grant UL1 TR000135 from the National Center for Advancing Translational Sciences (NCATS), a component of the National
Institutes of Health (NIH).The contents of this study are solely the responsibility of the authors and do not necessarily
represent the official views of the National Institutes of Health.""

DOI: "The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of
this article."

General notes: data reported as median (IQR) BMI

Macias-Cervantes 2009

Study characteristics

Methods

Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: individual
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks

Participants

Participants: 76

Setting: public schools at Ledn, Guanajuato

Country: Mexico

Country income: upper middle income

Recruitment: Quote: "We carried out a randomized, controlled trial during 12 weeks in children from public schools at Leon,
Guanajuato, Mexico. We invited to participated children who attended public schools in four neighborhoods. Only children
considered as sedentary and moderate active were included in the study."

% of eligible population enrolled: children: 90.5% (76/84);

Age (years): median: intervention: 8 (IQR 6.1-9.1); control: 7.5 (IQR 6.9-8.4)

Gender/Sex: 56.4% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 38

Comparator type: non-active intervention

Comparison group participants: 38

Comparison: activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: data reported as median (IQR)
BMI

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was supported in part by grant number FOMIX GTO-2006-C01-31929. The authors do not
have financial interest with the organization that sponsored this work."

DOI: "The authors do not have financial interest with the organization that sponsored this work."

General notes: study targets children considered as sedentary and moderate active

Madsen 2013

Study characteristics

Methods

Study name: Modified SCORES program

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 school terms (12 weeks in the fall sessions and 12 weeks in the spring sessions)
Follow-up time(s): 12 weeks; 24 weeks

Participants

Participants: 156

Setting: seven schools in San Francisco, California

Country: United States

Country income: high income

Recruitment: Quote: "This study took place in a large, diverse, urban school district, with an enroliment of 56,000 students.
Of 72 schools with grade K-5 enroliment, 60 schools that had not offered SCORES in the year prior to the study were eligible
to participate. The study was presented at a regularly scheduled principals’ meeting, at which 14 eligible schools were
represented, and 7 schools agreed to participate. At study schools, 61% of students were eligible for free or reduced-price
(FRP) meals (range 44% to 89%). All fourth and fifth grade students enrolled in the after-school program at participating
schools were eligible for the study. After-school programs can accommodate approximately 25% of the total student body
and preferentially enroll students who qualify for FRP meals. Of 88 eligible students in the 3 intervention schools, 82 (93%)
enrolled in the study, and 74 of 86 eligible students (86%) enrolled in the study in control schools"

% of eligible population enrolled: schools: 12% (7/60); children: 90% (156/174);

Age (years): mean: 9.8 (SD 0.6)

Gender/Sex: 60% boys

Interventions|

Theory: NR
Intervention type: activity
Intervention group(s) participants: 82




Comparator type: non-active intervention

Comparison group participants: 74

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are reported narrativelly

Notes

Clinical Trial Registry: NCT01156103

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was by the following grants: NIH/ NICHDK23HD054470 and American Heart Association
0865005F ."

DOI:NR

General notes: NR

Magnusson

2012

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
Nof arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 2 years

Participants

Participants: 321

Setting: six schools in Reykjavik

Country: Iceland

Country income: high income

Recruitment: Quote: "Three pairs of schools in the city of Reykjavik were selected and matched on size, i.e. number of
students and total number of grades. All children attending second grade (born in 1999) were invited to participate and to
hand in a written parental consent form (signed by either parent and the child) before the first measurement sessions in the
fall of 2006."

% of eligible population enrolled: schools: NR; children: NR;

Age (years): mean: intervention: 7.3 (SD 0.3); control: 7.4 (SD 0.3)

Gender/Sex: 44.3 boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 151

Comparator type: non-active intervention

Comparison group participants: 170

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI long term (2 years)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: mixed

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was primarily funded by the Icelandic Centre for Research (RANNIS), but also supported
by the city of Reykjavik, the Ministry of Education, Science and Culture and BRIM Seafood"

DOI: "The authors have no conflict of interest.”

General notes: NR

Marcus 2009

Study characteristics

Methods

Study name: STOPP

Study design: cluster RCT
Nof arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 1-4 years
Follow-up time(s): 4 years

Participants

Participants: 3135

Setting: ten primary schools in the Stockholm county area

Country: Sweden

Country income: high income

Recruitment: Quote: "Ten primary schools including children between 6 and 10 years of age within the Stockholm county
area were selected. Participating schools had a mixed pupil population with children from middle and working class families
living both in blocks of flats and in detached houses. The proportion of children with an immigrant background, defined as
children requiring native-language teaching did not exceed 15%. Five of the selected schools were thereafter randomized to

intervention and five schools to control. All children participated in the study until the end of their fourth school year, that is,




until the age of 9-10 years. Ninety-two to 100% of the children in the intervention schools and 90 to 100% in the control
schools were entered into the study and participated in at least one occasion of weight and height assessment."

% of eligible population enrolled: schools: 2.6% (10/387; selected/invited to participate); children: 90-100% (92 - 100% of the
children in the intervention schools and 90 - 100% in the control schools were entered into the study and participated in at
least one occasion of weight and height assessment).

Age (years): mean: intervention: 7.4 (SD 1.3); control: 7.5 (SD 1.3)

Gender/Sex: 50.8% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 1670

Comparator type: non-active intervention

Comparison group participants: 1465

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zZBMI long term (4 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN96347873

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was supported by grants from Stockholm County Council, Swedish Council for working
life and social research, Swedish Research Council, Freemason’s in Stockholm Foundation for Children’s Welfare and
Signhild Engkvist Foundation"

DOI: NR

General notes: children who entered the study during their first school year in August 2001 participated in the programme for
four years, whereas children who started school at a later year, participated in the programme for short termer time periods.
Schools with children from high socio-economic families were not included.

Marsigliante 2022

Study characteristics

Methods

Study name: NR

Study design: RCT (see notes)

N of arms: 2

Unit of allocation: individual (see Notes)
Unit of analysis: individual

Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 398

Setting: secondary-level public schools located in two wo cities in Southern Italy

Country: Italy

Country income: high income

Recruitment: a sample of 398 children was selected from different schools. These schools are located in two cities with
similar socioeconomic status and have not previously participated in health promotion programs.

% of eligible population enrolled: children: 100% (398/398)

Age (years): mean: intervention girls: 9.4 (SD 0.7); intervention boys: (9.4 (SD 0.7); control girls: 9.5 (SD 0.7); control boys: 9.5
(8D 0.7)

Gender/Sex: 48.7% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 198

Comparator type: non-active intervention

Comparison group participants: 200

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: it is unclear whether the data
repoted are from BMI or percentile measurements and whether they reported a standard deviatin or a standard error.

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: the authors declare that the research was conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict of interest.

DOI: "The authors declare that the research was conducted in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.”

General notes: it is unclear if the study is a individual or cluster RCT, the methods (flowchart and text) suggests that
participants were individually randomized but the authors stated " The control schools followed their regular curriculum" and
"all teachers and parents in the intervention schools received on-site training". We have reported the study as RCT and
analysed the data according to a RCt design.

Martinez-Vizcaino 2014




Study characteristics

Methods

Study name: MOVI-2

Study design: cluster RCT
Nof arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 9 months
Follow-up time(s): 9 months

Participants

Participants: 1592

Setting: twenty schools in 20 towns in the Province of Cuenca

Country: Spain

Country income: high income

Recruitment: Quote: "This trial included 20 schools in 20 towns in the Province of Cuenca, Spain. All but two were rural
schools (located in towns less than 5,000 inhabitants). In towns with two or more schools, only one was chosen at random to
avoid contamination of the intervention. All the schools invited agreed to participate. All the children in the fourth and fifth
grades in the 20 selected schools were considered eligible for study inclusion if they met the eligibility criteria."

% of eligible population enrolled: schools: 100% 920/20; included/invited); children: 67% (1070/1592; consented and
measured/randomized);

Age (years): mean: 9.5 (SD 0.5)

Gender/Sex: 48.6 boys

Interventions|

Theory: Social Ecological Model

Intervention type: activity

Intervention group(s) participants: 769

Comparator type: non-active intervention

Comparison group participants: 823

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: BMI medium term (9 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT01277224
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This study was funded by the Ministry of Education and Science-Junta de Comunidades de Castilla-
La Mancha (P111109-0259-9898 and POII10-0208- 5325), and Ministry of Health (FIS P1081297). Additional funding was
obtained fro the Research Network on Preventative Activities and Health Promotion (Ref. - RD06/0018/0038). The authors
declare no conflicts of interests. All authors declare that the following statements are true: they received no support from any
Notes organisation for the submitted work; they conducted no financial relationships with any organisations that might have an

interest in the submitted work in the previous years; there were no other relationships or activities that could appear to have
influenced the submitted work."

DOI: "The authors declare no conflics of interest. All authors declare that the following statements are true: they received no
support from any organisation for the submitted work; they conducted no financial relationships with any organisations that
might have an interest in the submitted work in the previous years; there were no other relationships or activities that coudl
appear to have influenced the submitted work."

General notes: NR

Martinez-Vizcaino 2020

Study characteristics

Methods

Study name: MOVI-KIDS

Study design: cluster RCT (cross-over)
Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 8 months
Follow-up time(s): 8 months

Participants

Participants: 2407

Setting: twenty-one pre-school and primary schools in Cuenca and Ciudad Real provinces in the Castilla-La Mancha region
Country: Spain

Country income: high income

Recruitment: Quote: "Approval from directors and boards of governors was obtained to enlist schools, and all parents of
children who were in the third preschool grade (4-5 years) and the first grade of primary school (aged 6-7 years) were invited
to participate. Parents were asked to give their written informed consent to allow their child to participate in the study; this
consent could be revoked by the parents or children at any time."

% of eligible population enrolled: schools: 95% (21/22); children: 67% (1604/2407; number of children excluded because not
eligible is not reported)

Age (years): mean: intervention boys: 5.32 (SD 0.620; intervention girls: 5.38 (SD 0.64); control boys: 5.31 (SD 0.59); control
girls: 5.39 (SD 0.62)

Gender/Sex: 50.1% boys

Interventions|

Theory: Social Ecological Model
Intervention type: activity

Intervention group(s) participants: 1299
Comparator type: non-active intervention
Comparison group participants: 1108
Comparison: activity vs control




Setting of the intervention: school + home
Setting of the intervention in sub-group analyses: school + home

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (8 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01971840

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by the Ministry of Economy and Competitiveness- Carlos Il Health Institute
and FEDER funds (FIS P112/00761). Additional funding was obtained from the Research Network on Preventative Activities
and Health Promotion (RD12/0005/0009). DPP-C (FPU14/01370) and MG-M (FPU15/03847) are recipients of a predoctoral
fellowship by the Spanish Ministry of Education, Culture and Sport. IC-R is supported by a postdoctoral grant (FPU13/01582)
from Universidad de Castilla-La Mancha, Spain."

DOI: Competing interests: None

General notes: this is a cross-over CRCT in which in the second year the control group became intervention group and the

intervention group became the control group; outcome measured at the first year follow-up is reported in this article.

Martinez-Vizcaino 2022

Study characteristics

Study name: MOVI-daFIT!
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 8 months
Follow-up time(s): 8-9 months
Participants: 923
Setting: ten schools from ten towns in the Province of Cuenca
Country: Spain
Country income: high income
Recruitment: Quote: "The Department of Education and Science of the Junta de Communities of Castilla- La Mancha
(Spain) sent a letter informing each school that agreed to participate about the study. After that MOVI-daFIT! researchers
provided information about the objectives and methods of the study to the head teacher, the school board, and the physical
education teachers of the schools. The consent of the school Council, board of community participating in school
management, was required to participate in MOVI-daFIT!. Finally, 10 schools from 10 towns in the province in Cuenca,
Spain, agreed to participate. In all schools, all children belong terming to the fourth and fifth grades of primary school (9-11
years old) were invited to participate. Parents were invited to a meeting in which researchers provided complete information
Participants |about the objectives and procedures of the study. Signed informed consent from parents was compulsory for the children

whose parents decided that they will participate in MOVI-daFIT!. Parents were encouraged to take children’s opinion into
consideration for this decision."

% of eligible population enrolled: schools: 100% (10/10); children: 61% (562/923)

Age (years): mean: intervention boys: 9.89 (SD 0.71); intervention girls: 10.03 (SD 0.69); control boys: 10.12 (SD 0.69); control
girls: 10.04 (SD 0.72)

Gender/Sex: 47.8% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 518

Comparator type: non-active intervention

Comparison group participants: 405

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (8-9 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT03236337

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by the Ministry of Economy and Competitiveness Carlos I1I Health Institute
and FEDER funds (FIS P119/01919). Additional funding was obtained from the Research Network on Preventative Activities
and Health Promotion (RD12/0005/0009) to VM-V. The authors declare that they have no competing interests."

DOI: "The authors declare that they have no competing interests."

General notes: NR

Meng 2013 (Beijing)

Study characteristics

Methods

Study name: NISCOC (Nutrition-based Intervention Study on Childhood Obesity in China)
Study design: cluster RCT




Nof arms: 3

Unit of allocation: school
Unit of analysis: individual
Intervention period: 9 months
Follow-up time(s): 12 months

Participants

Participants: 1776

Setting: nine schools in Beijing

Country: China

Country income: upper middle income

Recruitment: Quote: "This study is a multi-center randomized controlled trial. Six centers included Beijing, Shanghai,
Chongqing, Guangzhou, Jinan and Harbin were recruited. Two-step cluster sampling was used for subject selection. In the
first step, 9 schools in Beijing were selected and assigned randomly to nutrition intervention (3 schools), physical activity (PA)
intervention (3 schools) or control condition (3 schools). In the second step, 2 classes from each grade in each school were
chosen randomly. The schools which meet the inclusion criteria (non boarding school; the students' overweight & obesity rate
is over 10%; school feeding, and more than 50% of the student eat lunch at school. All of the students in the selected classes
were enrolled in the trial, expect the students that were not eligible."

% of eligible population enrolled: schools: NR; classes: NR; children: 96% (9327/9750)

Age (years): 6-9.9: 69.7%; 10-13.9: 30.3%

Gender/Sex: 52.1% boys

Interventions|

Theory: NR

Intervention type: dietary/activity (multi-arm)
Intervention group(s) participants: nutrition education intervention: 656
Happy 10 intervention: 635

Comparator type: non-active intervention

Comparison group participants: 485

Comparison: dietary vs control

activity vs control

activity vs dietary

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: ChiCTR-PRC-09000402

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This project has been funded by China Ministry of Science & Technology as “Key Projects in the
National Science & Technology Pillar Program during the Eleventh Five-Year Plan Period”, grant number 2008BAI58B05.
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript."

Notes DOI: "The authors have declared that no competing interests exist."
General notes: this is a two-steps clustered RCT: first randomization was at school level; second randomization was at
classroom level. Participants were selected from Beijing and 5 other cities (2 cohorts); data are analysed separatelly for the
Beijing cohort and the other 5 cities cohorts. Data from all 5 arms are reported in both Meng 2013 and Xu 2017. From this
study we only extracted data from the Beijing cohort (3 arms). The data from the 5 other cities cohort (2 arms) are extracted
from Xu 2017 study.
Morgan 2011
Study characteristics
Study name: HDHK (Healthy Dads, Healthy Kids)
Study design: cluster RCT
Nof arms: 2
Methods Unit of allocation: father + > 1 child
Unit of analysis: individual
Intervention period: 3 months
Follow-up time(s): 3 months; 6 months
Participants: 71
Setting: communies in Newcastle, New South Wales
Country: Australia
Country income: high income
Recruitment: Quote: "Overweight or obese men with a primary school child aged between 5 and 12 years of age were
Participants recruited from the local community through media releases, school newsletters and paid advertisements in local newspapers

in August/ September 2008. Men were screened for eligibility through telephone interviews. All fathers needed to have
Internet access and were asked to not participate in other weight loss programs during the study. Fathers completed a pre
exercise risk assessment screening questionnaire and provided written informed consent, as well as child assent.”

% of eligible population enrolled: fathers: 90% (70/78); children: NR;

Age (years): mean: 8.2 (SD2.0)

Gender/Sex: 53.5% boys

Interventions|

Theory: Social Cognitive Theory, Family Systems Theory
Intervention type: dietary and activity

Intervention group(s) participants: 39

Comparator type: non-active intervention

Comparison group participants: 32

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (6 months)




Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ACTRN12609000855224

Funder(s) type: mixed

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by the Hunter Medical Research Institute and the Gastronomic Lunch.”
DOI: "The authors declare no conflict of interest."

General notes: the study targets men that are overweight or obese with a primary school child aged between 5 and 12 years
of age

Morgan 2014

Study characteristics

Methods

Study name: HDHK (Healthy Dads, Healthy Kids)
Study design: cluster RCT

N of arms: 2

Unit of allocation: father + > 1 child

Unit of analysis: individual

Intervention period: 7 weeks

Follow-up time(s): 14 weeks

Participants

Participants: 132

Setting: communies in the Singleton and Maitland local government areas of the Hunter region

Country: Australia

Country income: high income

Recruitment: Quote: "Overweight or obese (BMI between 25 and 40 kg/m2) fathers (aged 18- 65 years) with a child attending
primary school (aged between 5 and 12 years) were recruited and assessed between 2010 and 2011 in two cohorts from two
local government areas (LGAs) (Singleton and Maitland) in the Hunter Region of NSW, Australia with treatment and control
groups at each LGA. Of note, these rural LGAs include high rates of mining and shift work-based employment (Australian
Bureau of Statistics, 2009), which are linked to increased risks of obesity and associated health complications. Recruitment
strategies included school newsletters, school presentations, interactions with parents waiting to pick their children up from
school, local media, and fliers distributed through local communities. Fathers were screened for eligibility via telephone.
Children of any weight status were able to participate in the trial and fathers were required to live with their children.”

% of eligible population enrolled: fathers: 98% (101/103); children: NR;

Age (years): mean: 8.1 (SD 2.1)

Gender/Sex: 55% boys

Interventions|

Theory: Social Cognitive Theory, Family Systems Theory
Intervention type: dietary and activity

Intervention group(s) participants: 72

Comparator type: non-active intervention

Comparison group participants: 60

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (14 weeks)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: ACTRN12610000608066
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "The Healthy Dads, Healthy Kids community program is funded by a Coal and Allied Community
Development Fund grant (2010-2012) and the Hunter Medical Research Institute. The funding bodies did not have any input
into the design of the study, the collection or analysis of data, the preparation of this manuscript, or the decision to submit
Notes this manuscript for publication. C.E. Collins is supported by an Australian National Health and Medical Research Council
Career Development Fellowship. R.C. Plotnikoff is funded by a Senior Research Fellowship from the National Health and
Medical Research Council of Australia. Anthony Okely is supported by a National Heart Foundation of Australia Career
Development Fellowship."
DOI: "The authors declare that they have no competing interests. "
General notes: the study targets men that are overweight or obese with a primary school child aged between 5 and 12 years
of age. According to the study protocol outcome was planned to be measured at 3, 6 and 12 months follow-up, but only 3
months is reported here.
Morgan 2019
Study characteristics
Study name: DADEE
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: family (father + = 1 daughter)
Unit of analysis: individual
Intervention period: 8 weeks
Follow-up time(s): 9 months
Participants |Participants: 153
Setting: communies in Newcastle, New South Wales
Country: Australia
Country income: high income
Recruitment: Quote: "All families were recruited from Newcastle in New South Wales, Australia over 11 weeks in 2015. The




primary recruitment strategy was a University media release that was featured in several local news outlets (television, radio,
newspaper). Fathers (including stepfathers and male guardians) could enroll with one or more daughters if they were aged
18-65 and passed a pre-exercise screening questionnaire (or provided a doctor’s clearance to participate).”

% of eligible population enrolled: families: 83% (115/139); children: NR ;

Age (years): mean: 7.7 (SD 1.8)

Gender/Sex: 100% girls

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 74

Comparator type: non-active intervention

Comparison group participants: 79

Comparison: activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term (9 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: ACTRN12615000022561 2015 (1D8489); ACTRN12616001270404 2016 (ID8490);

Funder(s) type: mixed

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was supported by project grants from Port Waratah Coal Services and the Hunter
Children’s Research Foundation to the Hunter Medical Research Institute. The funding bodies had no role in the design and

Notes conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the
manuscript; and de cisionto submit the manuscript for publication."
DOI: "The authors declare no conflict of interest. All procedures, including the informed consent process, were conducted in
accordance with the ethical standards of the responsible committee on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2000"
General notes: NR
Muller 2016
Study characteristics
Study name: Leipzig School Project
Study design: cluster RCT
N of arms: 2
Methods Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 4 years
Follow-up time(s): 1 year; 2 years; 4 years
Participants: 366
Setting: ten schools in the area of Leipzig and Chemnitz, Saxony
Country: Germany
Country income: high income
Recruitment: Quote: "In 10 schools in the area of Leipzig and Chemnitz, Saxony, Germany, 22 classes (10 intervention, eight
control, four high level) with 491 students at grades 5 or 6 were invited for participation in this open end
Participants |controlled, randomised school-based exercise programme. Sixteen classes (seven intervention, seven control, two high

level) at the end of grades 8 or 9 fulfilled a study period of 4 years." From Walther 2009: "After the rationale, study protocol,
and potential side effects were explained, parents of all study participants gave informed consent. Study selection was based
on the willingness of parents to allow their children to participate in the study protocol for at least 1 year."

% of eligible population enrolled: classrooms: NR; children: 74.5% (366/491);

Age (years): mean: 11.5(SD 0.61)

Gender/Sex: 50.5% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 202

Comparator type: non-active intervention

Comparison group participants: 164

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI percentile; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zBMI medium term (1 year)

BMI percentile long term (4 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00176371

Funder(s) type: industry

\Writing and/or research independent from funder(s): NR

Funding details: the author(s) disclosed receipt of the following financial support for the research, authorship, and/or
publication of this article: an unrestricted grant from Novartis and Roland Ernst Stiftung.

DOI: "The authors declared no potential conflict of interest with respect to the research, authorship, and/or publication of this
article."

General notes: data for the long term term follow-up (4 years) are reported as percentage of participants that are overweight

or obese. We excluded these results from meta-analyses because the sample sizes did not meet our threshold for
implementing transformations from proportions to mean.




Muller 2019

Study characteristics

Study name: DASH (Disease, Activity and School children's Health)
Study design: cluster RCT
N of arms: 5 (see Notes)

Methods Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year (10 months; 2 x 10 week intervention periods)

Follow-up time(s): 10 months

Participants: 1009

Setting: eight primary schools in Port Elizabeth in the Eastern Cape province

Country: South Africa

Country income: upper middle income

Recruitment: Quote: "Recruitment of schools commenced in September 2014 and two 10-week multidimensional physical

activity interventions were implemented in July-September 2015 and February-April 2016. Overall, 103 quintile 3 primary
Participants schools were eligible for participation. From the 103 quintile 3 schools, 25 schools expressed an interest, as documented in a

response letter. Those 25 schools were invited to an information sharing meeting that was attended by 15 schools. Among
the 15 schools, seven did not satisfy the chief criterion of having at least 100 learners in grade 4, and hence, were excluded.
Eight schools were selected based on (i) suffciently large grade 4 classes (n > 100 children); (ii) geographical location; (iii)
representation of the various target communities and (iv) commitment to support the project activities."

% of eligible population enrolled: schools: 100% (8/8); 84% (649/770);

Age (years): mean: 10.0 (SD 0.9)

Gender/Sex: 51.1% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: physical activity (PA) intervention: 119

physiscal activity + health and hygiene education (PA + HE) intervention: 181

physical activity + health and hygiene education + nutritional education intervention (PA + HE + NU): 99
health and hygiene education + nutritional education intervention (HE + NU): 140

Comparator type: non-active intervention

Comparison group participants: no intervention: 470 (note: the analysis compared schools with physical activity intervention
(n=337) vs schools without physical activity intervention (n=610))

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zZBMI medium term (10 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN68411960

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was financially supported by the Swiss National Science Foundation (Bern, Switzerland;
project no. 1IZLSZ3 149015), the Swiss Government Excellence Scholarships for Foreign Scholars and Artists (Bern,
Switzerland) and the National Research Foundation (Pretoria, South Africa; project no. 87397). The funders had no role in
study design, data collection, data analysis, data interpretation or writing of the report."

DOI: "All authors declare no competing interests."

General notes: the randomized 5 harms are: 1 school assigned to a physical activity (PA) intervention, one school assigned to
a PA + health education (HE) intervention, one school assigned to a PA with HE + nutritional intervention (NU); one school
assigned to NU and HE and four schools are control with no intrevention; the author analysed the effect of PA and therefore
the clustering for such analysis are 3 schools with PA and 5 schools without PA; the comparison is PA with or without NU

and/or HE vs No PA (control with/without NU and HE).

Muzaffar 2019

Study characteristics

Methods

Study name: PAWS (Peer-education About Weight Steadiness) Club
Study design: cluster RCT

N of arms: 2

Unit of allocation: after school program (see Notes)

Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 12 weeks; 9 months

Participants

Participants: 109

Setting: four middle schools in East-central lllinois

Country: United States

Country income: high income

Recruitment: Quote: "The program was delivered as an afterschool club in 4 middle schools in east central lllinois in support
of childhood obesity prevention. Early adolescents at each school enrolled in the program on the day of the week that was
most convenient for their schedules. Each school had the day of the program randomized to either the adult-led or peer-led
group. The intervention for both groups was identical in materials and content; the only difference was delivery mode (adult
educators vs peer educators). Three of the 4 schools had both adult-led and peer-led programs. One of the 4 schools had only
a peer-led program, as this school could only host the program one day per week due to logistics and staffing limitations./The
project coordinator for the PAWS Club contacted the principals at each of the 4 participating schools and obtained approval
to host the program in their respective schools. The first school adopted the PAWS Club in spring 2015, the second in fall
2015, the third in spring 2016, and the fourth school in fall 2016. Researchers participated in school orientation programs and
club fairs, visited 6th and 7th grade classrooms, and organized meetings at each school to advertise the program and recruit
participants.”




% of eligible population enrolled: children: 54% (109/201);
Age (years): mean: intervention (peer-led) group: 11.6 (SD 0.7); control (adult-led) group: 11.6 (SD 0.7)
Gender/Sex: 33% boys

Interventions|

Theory: Social Cognitive Theory, Stages of Change model
Intervention type: dietary and activity

Intervention participants: 56

Comparator type: dietary and activity intervention
Comparison participants: 53

Comparison: dietary and activity vs dietary and activity
Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI percentile

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the comparison is not eligible for meta-analysis: the reported results are from a
comparison between groups that were allocated to the same type of interventions (dietary and activity interventions)

Notes

Clinical Trial Registry: NCT02365324

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This material is based upon work that is supported by the National Institute of Food and Agriculture,
US Department of Agriculture, under award number 2012-68001-22032. Any opinions, findings, conclusions, or
recommendations expressed in this publication are those of the authors and do not necessarily reflect the view of the US
Department of Agriculture.”

DOI: "All authors declare no conflicts of interest. None of the authors have benefitted financially from this work."

General notes: participants were randomly allocated to either the peer-led or the adult-led afterschool program. Three of the
4 schools had both adult-led and peer-led programs. Randomization unit was days within the same after school program. One
of the 4 schools had only a peer-led program, as this school could only host the program one day per week due to logistics
and staffing limitations.

NCT00224887 2005

Study characteristics

Methods

Study name: FBC (Family Based Counseling)
Study design: RCT

N of arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 6 months

Follow-up time(s): 12 months

Participants

Participants: 307

Setting: San Jose area, California

Country: United states

Country income: high income

Recruitment: NR

% of eligible population enrolled: schools: NR; children: NR;
Age (years): mean: 7.7 (SD 1.2)

Gender/Sex: 28% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 154 (at baseline)

Comparator type: non-active intervention

Comparison group participants: 153 (at baseline)

Comparison: dietary vs control

Setting of the intervention: home/community (active intervention control group)
Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00224887

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Current Study Sponsor: Stanford University"

DOI: NR

General notes: data extracted from the study Trial Registrartion, therefore there are limited information on baseline and

PROGRESS characteristics

NCT02067728 2014

Study characteristics

Methods

Study name: FNPA (Family Nutrition Physical Activity)

Study design: cluster RCT

N of arms: 2

Unit of allocation: primary care clinics

Unit of analysis: individual

Intervention period: 1 child-care visit (1 with potential follow-up call/appointment); the intervention was rulled out at the




practice for 6 monthshowever it is not reported how many time families attended the practice within this time
Follow-up time(s): 6 months

Participants

Participants: 232

Setting: primary care clinics in Peoria, lllinois region

Country: United States

Country income: high income

Recruitment: Quote: "Practice Recruitment: Quote: "For 3 months, practice recruitment meetings will be held with offices
from three healthcare networks during which the research protocol will be explained, roles and responsibilities of research
staff and practices will be outlined, and written agreements signed." Subject Recruitment: "Subject recruitment will occur one
month before implementation. Eligible subjects with scheduled well-child visits will receive a letter signed by their provider
and the principal investigator. The letter will briefly describe the study and offer the opportunity to enroll. They will be given an
opt-out phone number to call within one week of mailing this letter if they do not want to participate. If the research
coordinator does not receive a call, he/she will contact the family by phone to answer questions and send a consent form to
the family. The subject will be considered enrolled after obtaining a signed written consent from the family.™

% of eligible population enrolled: practices: NR; children: NR;

Age (years): mean: 10.6 (SD 4.1) (range 5-17 years)

Gender/Sex: 46.5% boys (of total participants age group 4 -18)

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 210 (partecipants in age group 4-17 years)
Comparator type: non-active intervention

Comparison group participants: 220 (partecipants in age group 4-17 years)
Comparison: dietary and activity vs control

Setting of the intervention: clinical setting

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT0206772

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Sponsors and Collaborators: University of lllinois at Chicago; American Cancer Society, Inc.;
Feinberg School of Medicine, Northwestern University; New York University; There is NOT an agreement between Principal
Investigators and the Sponsor (or its agents) that restricts the PI's rights to discuss or publish trial results after the trial is
completed.”

DOI:NR

General notes: the trial was conducted on participants aged 4-17, results at follow-up are reported for all participants and for
age grpup 4-10 and 11-17 separatelly; published data not found; baseline data and results extracted from Trial Registration;

we have limited details on study characteristics and PROGRESS data.

Nemet 2011a

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 1 school year
Follow-up time(s): 12 months

Participants

Participants: 795

Setting: schools in the Sharon area
Country: Israel

Country income: high income
Recruitment: NR

% of eligible population enrolled: NR
Age (years): mean: 5.2 (SE 0.02)
Gender/Sex: 53% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 417

Comparator type: non-active intervention

Comparison group participants: 378

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI medium term; BMI percentile medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Supported by a grant from The Rosalinde and Arthur Gilbert Foundation, and the Israel Heart Fund.
The authors declare no conflicts of interest."

DOI: "The authors declare no conflict of interest."

General notes: NR

Nemet 2011b

Study characteristics

Study name: NR
Study design: cluster RCT
N of arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 1 school year
Follow-up time(s): 12 months; 24 months
Participants: 342
Setting: schools in Central Israel
Country: Israel

- Country income: high income
Participants

Recruitment: NR

% of eligible population enrolled: NR

Age (years): mean: intervention: 5.36 (SE 0.03); control: 5.4 (SE 0.04)
Gender/Sex: intervention: 58% boys; control: 55% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 154

Comparator type: non-active intervention

Comparison group participants: 188

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI medium term; BMI percentile medium term (12 months)
BMI long term; BMI percentile long term (24 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was supported by a grant from The Rosalinde and Arthur Gilbert Foundation, and the
Israel Heart Fund."

DOI: NR

General notes: NR

Newton 2014

Study characteristics

Methods

Study name: Parent-Targeted Mobile Phone Intervention
Study design: RCT

N of arms: 2

Unit of allocation: parent/child dyad

Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 12 weeks

Participants

Participants: 27

Setting: communies in Baton Rouge, Louisiana.

Country: United States

Country income: high income

Recruitment: Quote: "Potential participants were recruited through advertisements placed in the newspaper, posted in local
hospitals and schools, and delivered through a Pennington Biomedical Research Center email listserv targeting registered
individuals interested in participating in research. Once self-identified, one parent completed an initial telephone screen to
determine eligibility for themselves and their child. If the parent-child dyad was eligible following the phone screen, they
attended a clinic screening visit at the Pennington Biomedical Research Center (Louisiana). The dyad was oriented to the
study and then written informed consent was obtained from the parent and written assent was obtained from the targeted
child. The baseline assessment (see Measures below) was then conducted. At the end of the clinic visit, the targeted child
was fitted with a pedometer (New Lifestyles 1000/NL-1000), the parent was required to use their mobile phone to respond to a
text message sent from the study coordinator, and the parent had to access the study website. The dyad was sent home with
the following instructions: the child was to engage in their normal level of activity and the parent was instructed to use their
mobile phone to access the study website to record their child’s step count each night after the child laid down to go to bed.
This website was formatted for a mobile phone and contained a webpage to enter the date and the child’s step count.
Following the clinic visit, the dyad was sent home to begin the 7-day run-in period the following morning. The run-in period
was designed to assess the targeted child’s baseline physical activity levels and the parent’s compliance with monitoring the
child’s step counts. The dyad was eligible for the study if girls averaged <9500 steps/day or boys averaged <12,500 steps/day
(sex-specific cut points indicative of sedentary behavior in children) and parents entered at least 5 days of step counts into




the study website across the 7-day run-in period (evidence of ability to comply with data recording requirements). The dyad
was not made aware of these eligibility criteria so that they did not alter their behavior in order to qualify for the study."

% of eligible population enrolled: dyads: 69% (27/39)

Age (years): mean: 8.7 (SD 1.4)

Gender/Sex: 44% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: activity

Intervention participants: 13

Comparator type: attention control

Comparison participants: 14

Comparison: activity vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): zBMI; BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term; BMI percentile short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01551108

Funder(s) type: mixed

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "RLNJr was supported by unrestricted funds from the Coca Cola Foundation. RM and WDJ were
supported in part by 1 U54 GM104940 from the National Institute of General Medical Sciences of the National Institutes of
Health, which funds the Louisiana Clinical and Translational Science Center."

DOI: "An author developed the software that was used in the study."

General notes: the study targets children with high sedentary levels.

Nicholl 2021

Study characteristics

Methods

Study name: Milky Way Study

Study design: RCT

N of arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 12.3 (SD 0.9) weeks (range: 11.5- 15 weeks)
Follow-up time(s): 3 months

Participants

Participants: 49

Setting: communies in Perth, Western Austraia

Country: Australia

Country income: high income

Recruitment: Quote: "Participants were recruited from the coordinating university, community childcare centers, and parent
social communities and organizations, and via socialmedia snowball recruitment, articles in local newspapers, and a current
affairs segment on television. Parents were recruited by telephone and sent parent and child information leaflets by email."
% of eligible population enrolled: children: 37.7% (49/130)

Age (years): mean: intervention: 5.2 (SD 0.9); control: 5.2 (SD 0.9)

Gender/Sex: 53.1% boys

Interventions|

Theory: Gerber-Pikler RIE; Bronfenbrenner Ecological Model of Child Development
Intervention type: dietary

Intervention group(s) participants: 24

Comparator type: non-active intervention

Comparison group participants: 25

Comparison: dietary vs control

Setting of the intervention: home

Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): zBMI; BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term; BMI percentile short term (3 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ACTRN12616001642471

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The Milky Way Study received financial support from Telethon Kids Institute grant 12012 and from
Telethon Perth Children’s Hospital Research Fund, Department of Health, and Channel 7 Telethon Trust, WesternAustralia
grant TPCHRF R4 2015. AN and KED were each supported in their PhD studies by an Australian Government HigherDegree
by Research scholarship, and AN in addition received a PhD top-up scholarship from the Children’s Diabetes Center,
Telethon Kids Institute, University of Western Australia. No funding body played any role in the Milky Way Study design,
implementation, analysis or interpretation of the data, or publication. The Milky Way Study received no funding from any
dairy or food industry organization or affiliation toward study research, dairy product purchase or provision, child assessments,
project personnel, or publication.”

DOI: "The PI was awarded funding in 2011 for a previous study from the Dairy Health and Nutritino Consortium. Another
author received honoraria and reimbursements for travel as well as a research grant from several dairy-related organisations,
including National Dairy Council/Dairy Management Inc., Dairy Farmers of Canada, the Dutch Dairy association, Dairy
Australia, and the French Interbranch organisation. All other authors report no conflicts of interest."

General notes: the study population were healthy children aged 4-6 y daily consumers of 21 serving of whole-fat dairy, with

>70% of their dairy consumed or prepared at home

Nollen 2014




Study characteristics

Methods

Study name: MT (Mobile-Technology) intervention
Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 12 weeks

Participants

Participants: 51

Setting: afterschool programs in Kansas

Country: United States

Country income: high income

Recruitment: Quote: "Fifty-one girls were recruited through afterschool programs located in economically disadvantaged
neighborhoods and were randomly assigned to a mobile technology (MT; n=26) or control (n=25) condition. Girls aged 9-14
years who were members of the after school program and able to speak/read English and comprehend the program were
eligible. "

% of eligible population enrolled: children: 46% (51/111)

Age (years): mean: 11.3 (SD 1.6)

Gender/Sex: 100% girls

Interventions|

Theory: Behavioural Weight Control Principles

Intervention type: dietary and activity

Intervention participants: 26

Comparator type: attention control

Comparison participants: 25

Comparison: dietary and activity vs control

Setting of the intervention: telehealth/school (active intervention control group)
Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: NR

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "Dr. Nollen was supported by an award that was co-funded by the Office of Research on Women’s
Health (ORWH), the Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD), National
Institute of Allergy and Infectious Diseases (NIAID), and National Institutes of Mental Health (NIMH) (K12 HD052027) and
the National Heart Lung and Blood Institute at the NIH (K23 HL090496). The views expressed in this paper do not reflect
those of the NIH."

DOI: "No financial disclosures were reported by the authors of this paper. "

General notes: pilot trial to test the feasibility and potential efficacy of a 12-week standalone mobile technology intervention.

Nyberg 2015

Study characteristics

Methods

Study name: Healthy School Start
Study design: cluster RCT

Nof arms: 2

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 6 months
Follow-up time(s): 8 months; 12 months

Participants

Participants: 243

Setting: eight schools in a municipality in Stockholm County

Country: Sweden

Country income: high income

Recruitment: Quote: "Schools were chosen from a municipality in Stockholm County, Sweden, with a population of low to
medium term socio-economic status (SES) and with mixed types of housing (blocks of flats, semi-detached houses and
detached houses). The schools included were within the school physician’s administrational area. All families who had
children in these pre-school classes were invited to participate in the study, provided that at least one parent was able to
communicate and understand the Swedish language.”

% of eligible population enrolled: schools: 53% (8/15); children: 40% (243/611);

Age (years): mean: 6.2 (SD 0.3)

Gender/Sex: 51% boys

Interventions

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 131

Comparator type: non-active intervention

Comparison group participants: 112

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zBMI short term (8 months)

zBMI medium term (12 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes




Clinical Trial Registry: ISRCTN32750699

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "ES and LSE received funding for this study from the Public Health Fund, Stockholm County
Council. GN received funding from the Signhild Engkvist Foundation, the Martin Rind Foundation and the Lars Hierta
Memorial Foundation. The funders had no role in study design, data collection and analysis, decision to publish, or
preparation of the manuscript. The authors have declared that no competing interests exist."

DOI: "The authors have declared that no competing interests exist."

General notes: the outcome is proportion of children with weight sttaus classified as obesity; zBMI results reported

narrativelly.

Nyberg 2016

Study characteristics

Methods

Study name: Healthy School Start Study I
Study design: cluster RCT

Nof arms: 2

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 6 months

Follow-up time(s): 8 months; 11 months

Participants

Participants: 378

Setting: thirteen schools in a municipality in Stockholm County

Country: Sweden

Country income: high income

Recruitment: Quote: "Schools were chosen from low income areas in a municipality in Stockholm County, Sweden, with the
highest prevalence of overweight and obesity among children in the county. These areas are characterised by a high
proportion of foreign-born citizens. Of the 15 eligible schools in three low income areas, 13 schools and 31 pre-school classes|
participated. All families who had children in these classes were invited to participate in the study. The children were
recruited in August to September 2012, the intervention started in October and lasted for six months (2012-2013). Pre-
school class is not compulsory in Sweden but 90-95 % of all six-year-old children attend. "

% of eligible population enrolled: schools: 87% (13/15); pre-school classes: 82% (31/38); children: 47% (378/801);

Age (years): mean: 6.3 (SD 0.3)

Gender/Sex: 49.5% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 185

Comparator type: non-active intervention

Comparison group participants: 193

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (8 months)
zBMI medium term (11 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN39690370

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by Stockholm County Council Public Health Fund, the Martin Rind
Foundation and the Sven Jerring Foundation"

DOI: "The authors declare that they have no competing interests."

General notes: NR

0'Connor 2020

Study characteristics

Study name: PSNS (Papa’s Saludables Nin“os Saludables(
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: father + < 3 children

Unit of analysis: individual

Intervention period: 10 weeks

Follow-up time(s): 14.8 (SD 1.64) weeks (range 11.9-17.1 weeks)
Participants |Participants: 64

Setting: one of the Texas Children’s Health Plan (TCHP) Center for Children and Women clinics in Houston, Texas

Country: United States

Country income: high income

Recruitment: Quote: "Families were recruited from the clinic and then screened by research staff for enroliment.
Presentations about the study and program were made to the providers and staff at the clinic, who were asked to refer eligible
patients to the study. Fliers were posted in the clinic and study staff spent time in the waiting room talking to interested
families about the study and inviting them to be screened. The main messages promoted during recruitment were the focus
on health promotion for the family, teaching fathers and children how to be healthier and more active, and providing an
opportunity for fathers to spend time with his children. families could express interest in the study by calling the study staff,

leaving their contact information with study staff, or completing contact forms and leaving it with the clinic receptionist for
study staff to followup. Initial screening of the father and family took place by phone and then confirmed after consent was




signed and initial data collected."

% of eligible population enrolled: families: 100% (36/36); children: NR
Age (years): mean: 8.5 (SD 2.12)

Gender/Sex: 43.8% boys

Interventions|

Theory: Social Cognitive Theory, Family Systems Theory
Intervention type: dietary and activity

Intervention group(s) participants: 31 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 33 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: clinical setting

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI short term (15 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT03532048

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was supported by the National Heart, Lung, and Blood Institute of the National Institutes
of Health (grant number R34HL131726). This work also is a publication of the United States Department of Agriculture
(USDA/ARS) Children’s Nutrition Research Center, Department of Pediatrics, Baylor College of Medicine, Houston, TX, and
has been funded in part with federal funds from the USDA/ARS (cooperative agreement number 58-3092-5-001)."

DOI: "No competing financial interests exist."

General notes: the follow-up time confirmed by email from authors: "We ran the numbers of the time span between baseline
and follow up assessments for the father-child dyads in the feasibility study. Number of weeks from baseline to post-1: Mean

14.8 (SD 1.64) weeks, range 11.9-17.1 weeks"

Paineau 2008

Study characteristics

Methods

Study name: ELPAS

Study design: cluster RCT
Nof arms: 3

Unit of allocation: school
Unit of analysis: individual
Intervention period: 8 months
Follow-up time(s): 8 months

Participants

Participants: 1013

Setting: fifty-four elementary schools in Paris

Country: France

Country income: high income

Recruitment: Quote: "One thousand thirteen families were included in this 10-month, parallel, randomized intervention trial.
In each family, one second- or third-grade pupil (aged 7-9 years) and one of his or her parents participated. Volunteers were
recruited from 54 elementary schools in Paris, France, from March 2005 through June 2005. A mailing was performed in July
2005 to complete the recruitment with families from non-participating schools. All families were informed of the general
nature of the intervention but were unaware of the primary hypothesis, eg, that nutritional changes would affect body mass
index."

% of eligible population enrolled: schools: NR; families: 96% (1013/1059);

Age (years): mean: intervention A: 7.7 (SD 0.6); intervention B: 7.8 (SD 0.6); control 7.6 (SD 0.6)

Gender/Sex: 47.5% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention participants: group A: 297

group B: 298

Comparator type: attention control

Comparison participants: 418

Comparison: dietary vs control

Setting of the intervention: school + home + community

Setting of the intervention in sub-group analyses: school + home

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (8 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00456911

Funder(s) type: mixed

\Writing and/or research independent from funder(s): no

Funding details: Quote: "Funding was provided by the French Ministry of Research (2002 Re seau Alimentation Refe rence
Europe 31), and by the ELPAS study’s private partners (Avenance Enseignement, the Centre d’Etudes et de Documentation
du Sucre, and the Louis Bonduelle Foundation). The private partners did not participate in conduct of the study; collection,
management, analysis, or interpretation of the data; or preparation, review, or approval of the manuscript. The Centre
d’Etudes et de Documentation du Sucre participated in the study design."

DOI: NR

General notes: NR

Pena 2021




Study characteristics

Methods

Study name: Juntos Santiago trial
Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 7 months
Follow-up time(s): 4 months; 7 months

Participants

Participants: 2022

Setting: twenty-four public, private-subsidized, and private schools in the municipalities of Santiago and Estacién Central in
Santiago

Country: Chile

Country income: high income

Recruitment: Quote: "All types of schools (i.e., public, private-subsidized, and private schools) in Santiago were eligible for
inclusion in the intervention and control arm (71 schools), whereas all types of schools in Estacién Central were eligible for
inclusion only in the control arm (27 schools). Within each arm, we invited schools sequentially to participate using a random
sequence propor tional to the total number of students, resulting in schools with more students being more likely to be
invited. Recruitment took place between March and early May 2018."

% of eligible population enrolled: schools: 27% (24/88); children 64% (2466/3872)

Age (years): mean: intervention: 11.1 (SD 0.8); control: 11.2 (SD 0.8)

Gender/Sex: 66.8% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 1611

Comparator type: non-active intervention

Comparison group participants: 411

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (7 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: NCT03459742

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This work was supported by the Mayors Challenge 2016, Bloomberg Philanthropies. The funder had
no role in the study design, data collection, data analysis, data interpretation, or writing of the report. During the application
phase of the Mayors Challenge 2016, the funder provided training in Design Thinking and behavioral economics and

Notes appointed a coach to support the planning team at the
Municipality of Santiago. After awarding the grant, the funder appointed Delivery Associates to support the delivery of the
implementation.”
DOI: "The authors declared no conflict of interest."
General notes: the study included schools from two municipalities, but only schools in the Santiago municipality were
randomized to intervention or control; schools from the other municipality were only assigned to control. In this review we only
inlcuded data from the ranodmized school as reported in the sensitivity analysis in supplementary table.
Pindus 2015
Study characteristics
Study name: FITKids2 (Fitness improves thinking in kids 2)
Study design: RCT
Nof arms: 2
Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 1 school year (9 months)
Follow-up time(s): 9 months
Participants: 44
Setting: seven schools in the East-central lllinois
Country: United States
Country income: high income
Participants |Recruitment: Quote: "Eight to nine year-olds (grades 2 to 4) from seven schools in the east-central lllinois, USA were targeted

for recruitment. Those who expressed interest were further screened for eligibility criteria."
% of eligible population enrolled: children: 54% (44/82)

Age (years): mean: intervention: 8.73 (SD 0.64); control: 8.55 (SD 0.52)

Gender/Sex: 38.9 boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 22

Comparator type: non-active intervention

Comparison group participants: 22

Comparison: activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI; BMI percentile
Outcome(s) included in the meta-analysis: n/a
Outcome self-reported: no




Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: data reported as median (IQR)
BMI and BMI percentile

Notes

Clinical Trial Registry: NCT01619826

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The trial was supported by the NIH grant no. HD069381 awarded to Drs. Charles Hillman and Arthur
Kramer."

DOI: NR

General notes: the FITKids2 trial followed from FITKids trial initiated in 2009

Puder 2011

Study characteristics

Methods

Study name: Ballabeina study
Study design: cluster RCT

N of arms: 2

Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 10 months
Follow-up time(s): 10 months

Participants

Participants: 652

Setting: forthy public preschool classes in the German (city of St Gallen) and the French (urban surroundings of Lausanne,
canton Vaud speaking regions of Switzerland

Country: Switzerland

Country income: high income

Recruitment: Quote: "Classes from the German and French areas were separately selected after agreement of the school
directors and the school health services. All children in Switzerland attend preschool.”

% of eligible population enrolled: classes: 56% (40/71); children: 90% (655/727);

Age (years): mean: 5.1 (SD 0.7)

Gender/Sex: 50% boys

Interventions|

Theory: Social Ecological Model

Intervention type: dietary and activity

Intervention group(s) participants: 342 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 310 (at baseline)
Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI medium term (10 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT00674544
Funder(s) type: mixed
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "The study was mainly supported by the Swiss National Science Foundation (grant No 3200B0-
116837) and Health Promotion Switzerland (project No 2104). Additional funding was obtained from aresearch award for
interdisciplinary research from the University of Lausanne, a Takeda research award, the Wyeth Foundation for the Health of
Children and Adolescents, the Freie Akademische Gesellschaft, and an unrestricted educational grant from Nestléé. The
Notes funding sources had no role in the study design,data collection, analysis, interpretation of data, in the writing of the report,

and in the decision to submitthe article for publication.”

DOI: "All authors have completed the ICMJE uniform disclosure form at www.icmje.org/coi_disclosure.pdf and declare: no
support from any organisation for the submitted work; no financial relationships with any organisations that might have an
interest in the submitted work in the previous three years; no other relationships or activities that could appear to have
influenced the submitted work."

General notes: the Ballabeina study is a cluster randomised controlled trial conducted in 40 randomly selected public

preschool classes in areas with a high migrant population from two different sociocultural and linguistic regions in Switzerland

Ramirez-Rivera 2021

Study characteristics

Study name: Planet Nutrition Program
Study design: RCT
N of arms: 2

Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 9 weeks
Follow-up time(s): 6 months

Participants |Participants: 41

Setting: one public elementary school in Hermosillo, Sonora

Country: Mexico

Country income: upper middle income

Recruitment: Quote: "Fifth grade students from one public elementary school in Hermosillo, Sonora, Mexico were invited to
participate in the program. This school operated extended hours and the study was supported by the school authorities. The
study nutrition team invited the children face to face in the classrooms to participate in March 2019. A printed invitation was
delivered to the children to give to their parents, in addition to the informed consent and assent. A questionnaire was also
distributed to collect personal data, including age, date of birth, history of disease, other interventions, and parents’ level of




schooling. / All 5th grade students from the chosen school (80 students) were invited to participate in the study."
% of eligible population enrolled: children: 51% (41/80);

Age (years): mean: 10.2 (SD 0.46)

Gender/Sex: 51.2% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention participants: 21

Comparator type: attention control

Comparison participants: 20

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zZBMI
Outcome(s) included in the meta-analysis: zBMI short term (6 months)

Outcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT04095910
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Notes Funding details: Quote: "The expenses incurred by this research study were covered by the University of Sonora (12613
Fund)."
DOI: "The authors declare that they have no competing interests."
General notes: NR
Razani 2018
Study characteristics
Study name: SHINE (Stay Healthy In Nature Everyday)
Study design: RCT
N of arms: 2
Methods Unit of allocation: parent (or carer)/child dyad
Unit of analysis: individual
Intervention period: 3 months
Follow-up time(s): 3 months (outcome measurement was planned but it is not reported if it was measured)
Participants: 128
Setting: pediatric primary care clinic in Oakland, California
Country: United States
Country income: high income
Recruitment: Quote: "In 2012 the study pediatric primary care clinic (PCC) partnered with the local park agency to design a
park prescription program. The PCC is a Federally Qualified Health Center (FQHC) that serves a linguistically, racially and
culturally diverse group of pediatric patients living near the federal poverty level. This population has higher rates of chronic
illness than the national pediatric population" From study protocol: "Eligible dyads will be recruited by providers during patient
Participants visits or through self-referral. The principal investigator will train clinic physicians, nurse practitioners, socialworkers,

casemanagers, and therapists by giving presentations at staff meetings on the health benefits of nature, the locations of local
parks, and patient eligibility. The training is based on a curriculum previously developed by the research team. Training
consistency will be ensured by using the same presenting materials, and by having presenters review with the principal
investigator. Large posters of local nature sites posted in the clinic waiting area and exam rooms and a prompt for health care
providers will be integrated into participants' electronic medical records for use during well-child visits. SHINE staff will
determine eligibility and consent and obtain baseline measures."

% of eligible population enrolled: dyads: 58% (78/134);

Age (years): mean: 4-18 (children eligible age)

Gender/Sex: NR

Interventions|

Theory: None

Intervention type: activity

Intervention participants: 50

Comparator type: activity intervention

Comparison participants: 78

Comparison: activity vs activity

Setting of the intervention: clinical setting

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI (planned)

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: measurement of the outcome at follow-up(s) was planned but results are not
reported (there is no evidence that it was measured).

Notes

Clinical Trial Registry: NCT02623855

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This project was supported by grants from East Bay Regional Parks District, East Bay Regional
Parks District Foundation, and National Recreation and Parks Administration and REI Foundation, all to NR. The funders
had no role in writing this report or the decision to submit this article for publication.”

DOI: "The authors report that they have no conflicts of interest.”

General notes: BMI measurements were planned but data are not reported. Based on the study protocol: "Body mass index
(BMI)will be measured in clinic at baseline, one month, and three months out by using weight and an average of three

measurements of height."

Rerksuppaphol 2017




Study characteristics

Study name: Internet Based Obesity Prevention Program for Thai School Children
Study design: RCT
Nof arms: 2

Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 4 months
Follow-up time(s): 3 moths; 4 moths
Participants: 218
Setting: two public elemental schools in Portan township of Ongkharak district, Central Thailand
Country: Thailand
Country income: upper middle income
Recruitment: Quote: "Two public elemental schools in Portan. All healthy children who were studying in Grade 1 to 6 of these
schools were eligible for the study. The study purpose was explained to children verbally and a study information sheet was
sent to their parents or guardians. Written informed consent and assent were obtained from children’s parent or guardians
and participating children, respectively, before they were recruited. From study protocol: In order to ensure diversity in the
Participants |study population, recruitment is performed by stratifying the city into regions. Within each region, a complete list of schools,

recreation centres, health care centres, children’s recreation classes, outdoor markets and shopping malls are obtained and
the same number of each type of facility in each region is randomly selected and contacted for recruitment. The authors
recruited approximately 5-10 families per week with this strategy. Additionally they incorporated a participant in centive
program for snowball recruitment. Any family who refers another family and they enroll in the study is eligible for a $25
grocery store gift card.”

% of eligible population enrolled: children: 83% (285/342);

Age (years): mean: 10.7 (SD 3.1)

Gender/Sex: 49% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 111

Comparator type: non-active intervention

Comparison group participants: 107

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (4 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: TCTR20140926002

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was supported by grants from Srinakharinwirot University, Thailand. The study sponsor
had no role in the planning, execution or analysis of the study."

DOI: "Financial or other competing interests: None"

General notes: NR

Rhodes 201

9

Study characteristics

Methods

Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: parent(s) + 1 child
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 102

Setting: communies in Victoria, British Columbia

Country: Canada

Country income: high income

Recruitment: Quote: "Rolling recruitment began in June 2012 and was completed in April 2017. Participants were recruited
through advertisements and booths at local markets and recreation centers, materials passed out at local schools, and
referrals. Though all children aged 6-12 years in a family were invited to participate in the intervention, only one child was
designated as the target child for measurement a priori (chosen at random in cases in which multiple children met inclusion
criteria)."

% of eligible population enrolled: children: 66% (102/154)

Age (years): mean: 8.93 (SD 2.08)

Gender/Sex: 48% boys

Interventions

Theory: Health Action Process Approach and the Multi-Process Action Control Approach
Intervention type: activity

Intervention group(s) participants: 52

Comparator type: non-active intervention

Comparison group participants: 50

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI short term (6 months)




Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01882192

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study received funding from the Canadian Institute of Health Research. The funding ID is
CIHR113798. The authors declare that they have no competing interests"

DOI: "No financial disclosures were reported by the authors of this paper. "

General notes: NR

Riiser 2020

Study characteristics

Methods

Study name: Active Play in APS (After School Programs)
Study design: cluster RCT

N of arms: 2

Unit of allocation: after school program

Unit of analysis: individual

Intervention period: 7 months

Follow-up time(s): 7 months; 19 months

Participants

Participants: 456

Setting: fourteen school health services in municipalities of three counties in Eastern Norway

Country: Norway

Country income: high income

Recruitment: Quote: "The first step of the study recruitment process was to engage school physiotherapists (PTs) because
the study relied on their assistance in the implementation of the intervention as well as in the data collection process. School
health services in municipalities of three counties in Eastern Norway were approached and, within the time limit defined for
this first phase of recruitment (August 2016), PTs from 14 municipalities volunteered to participate. They assisted in
recruiting the ASPs in schools within their area of responsibility. All schools were eligible. School administrators, who
accepted the invitation, provided written consent. Following the allocation, all parents of first graders (5-6 years of age) in the
participating ASPs were asked to provide written consent on behalf of their child. There were no exclusion criteria."

% of eligible population enrolled: schools: 31% (14/45); children: 71% (456/643);

Age (years): range 5-6

Gender/Sex: 52.2% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 229

Comparator type: non-active intervention

Comparison group participants: 227

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): proportion of of children with BMI 225

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: data are reported as proportion of
children with BMI 225

Notes

Clinical Trial Registry: NCT02954614

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This project was funded by the Norwegian Fund for Postgraduate Training in Physiotherapy and
OsloMet - Oslo Metropolitan University as part of the first author’s postdoctoral fellowship. The funding body had no impact
on the design of the study, nor the data collection, analysis, interpretation or in writing of the manuscript. Open access was
funded by OsloMet."

DOI: "The authors declare that they have no conflict of interest.”

General notes: data are reportedas % of participants with BMI 225 and BMI <25

Robinson 2003

Study characteristics

Study name: Stanford GEMS Phase 1
Study design: RCT
N of arms: 2

Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks
Participants |Participants: 61

Setting: communies in Stanford, California

Country: United States

Country income: high income

Recruitment: Quote: "Girls were recruited for the study through community centers and afterschool programs; by community
youth leaders; through presentations at schools; at community events and churches; and by posting fliers. To recruit low-
income families, recruitment activities and intervention sites focused on low-income neighborhoods of Oakland, and East
Palo Alto, California, with high proportions of African American." Further details regarding our recruitment strategies are
described in Story et al. 2003b."

% of eligible population enrolled: children: NR;




Age (years): mean: 9 (SD 1)
Gender/Sex: 100% girls

Interventions|

Theory: Social Cognitive Theory

Intervention type: activity

Intervention participants: 28

Comparator type: dietary and activity intervention

Comparison participants: 33

Comparison: activity vs dietary and activity

Setting of the intervention: home + community/community (active intervention control group)
Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research was funded by grant numbers UO1-HL62662, UO1-HL62663, UO1- HL62668, UO1-
HL62732, and UO1- HL65160, from the National Heart, Lung, and Blood Institute. (Rochon 2003)"

DOI: NR

General notes: NR

Robinson 2010

Study characteristics

Study name: Stanford GEMS Phase 2
Study design: RCT
N of arms: 2

Methods Unit of allocation: individual
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 6 months; 12 months; 18 months; 24 months
Participants: 261
Setting: communies in Oakland, California
Country: United States
Country income: high income
Recruitment: Quote: "To enroll a representative sample of lower socioeconomic status African-American girls, we recruited
from schools, community centers, churches and community events in low- income, predominantly African-American
neighborhoods in Oakland, CA." From study protocol: "To enroll African-American families with lower socioeconomic status,
we focused recruitment in neighborhoods in Oakland, CA, around elementary schools most likely to be disproportionately
serving this population; ie.,those with high African-American enrollments, high rates of free or reduced price meals and poor
standardized test score performance. We performed all assessments in participants’ homes, eliminating the need for families
Participants to come to a clinical research center. Recruitment strategies were based on the most successful methods from Phase 1,15,

18 making presentations and distributing fliers to girls and parents at existing after-school programs, schools, churches, and
neighborhood and community events (e.g., street fairs, Juneteenth celebrations, African-American cultural events), and
making individual presentations to parents and girls in commercial locations (e.g., food stores, new store openings). We also
presented the project to school parent groups, church groups, and Parks and Recreation Department staff, to enhance the
visibility of Stanford GEMS, especially among community opinion leaders, building upon relationships established during
Phase 1. Interested families were given a description of the study and screened by telephone for inclusion and exclusion
criteria. Potentially eligible families were scheduled for a home data collection visit to confirm eligibility, complete informed
consent and assent, and conduct baseline assessments."

% of eligible population enrolled: families: 83% (261/316);

Age (years): mean: 9.4 (SD 0.9)

Gender/Sex: 100% girls

Interventions|

Theory: Bandura’s Social Cognitive Model

Intervention type: activity

Intervention participants: 134

Comparator type: dietary and activity intervention

Comparison participants: 127

Comparison: activity vs dietary and activity

Setting of the intervention: home + community/community (active intervention control group)
Setting of the intervention in sub-group analyses: home

Outcomes

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: zZBMI long term; BMI long term (24 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: NCT00000615

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This research was funded by a cooperative agreement UO1 HL62663 from the National Heart, Lung,
and Blood Institute, National Institutes of Health. An NHLBI Program Officer (EO) was a member of the cooperative
agreement Steering Committee and as a co-author on the manuscript, participated in interpretation of the data and
preparation of the manuscript. The NHLBI Program Officer and other NHLBI scientific staff provided input on design and
conduct of the study, but were not involved in collection, management or analysis of the data. The manuscript was reviewed
and approved by NHLBI prior to submission. Dr. Robinson (Principal Investigator) had full access to all the data in the study
and takes responsibility for the integrity of the data and the accuracy of the data analysis."

DOI:NR

General notes: effect reported as mean BMI changes per year

Rosario 2012

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
Nof arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 464

Setting: seven Santos Simdes public elementary public schools in Guimarées, Braga

Country: Portugal

Country income: high income

Recruitment: Quote: "During 2007/2008, seven out of eighty public elementary public schools from a city from the north of
Portugal were selected by a simple randomsample and invited to participate in this study. The number of schools involved
was according to constraints of personnel for assessment and intervention.”

% of eligible population enrolled: schools: 9% (7/80); children: 93% (464/574);

Age (years): mean: 8.3 (SD 1.2)

Gender/Sex: 48.5% boys

Interventions|

Theory: Health Promotion Model, Social Cognitive Theory
Intervention type: dietary and activity

Intervention group(s) participants: 233

Comparator type: non-active intervention

Comparison group participants: 231

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01397123

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was supported by the Fundagao para a Ciéncia e Tecnologia (FCT), Projeto PEst-
OE/SAU/UI0617/2011."

DOI: "The authors declare no conflict of interest."

General notes: NR

Rosenkranz 2010

Study characteristics

Methods

Study name: Sn/aP (Scouting Nutrition & Activity Program)
Study design: cluster RCT (nested cohort design)

N of arms: 2

Unit of allocation: girl scout troops

Unit of analysis: individual

Intervention period: 4 months

Follow-up time(s): 6 months

Participants

Participants: 76

Setting: communies in three Midwestern towns, Kansas

Country: United States

Country income: high income

Recruitment: Quote: "Seven troops agreeing to participate completed a pretest time 1 assessment within a two-week period
in October before randomization. To meet study inclusion criteria at the individual level, girls had to be attending members of
Girl Scouts in one of our included troops. All girls of participating troops were included for direct observation variables, and
those with parental consent were included for the individual variables under study."

% of eligible population enrolled: troups: 64% (7/11); children: 75% (76/101);

Age (years): mean: intervention: 10.5 (SD 1.1); control: 10.5 (SD 1.3)

Gender/Sex: 100% girls

Interventions|

Theory: Social Cognitive Theory
Intervention type: dietary and activity
Intervention group(s) participants: 34




Comparator type: non-active intervention

Comparison group participants: 42

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI; BMI; BMI percentile

Outcome(s) included in the meta-analysis: BMI short term; zBMI short term; BMI percentile short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00949637

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "Funding for this project was provided, in part, by the Sunflower Foundation: Health Care for
Kansans, a Topeka-based philanthropic organization with the mission to serve as a catalyst for improving the health of
Kansans. The authors declare that they have no competing interests.”

DOI: "The authors declare that they have no competing interests."

General notes: NR

Rush 2012

Study characteristics

Methods

Study name: Project Energize
Study design: cluster RCT
Nof arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 2 years

Participants

Participants: 6456

Setting: one-hundred four primary schools in the Waikato district

Country: New Zealand

Country income: high income

Recruitment: Quote: "A list of all primary schools in the Waitemata District Health Board (WDHB) catchment was provided by
the Ministry of Education, characterised by location and size of school, ethnicity of students, and school decile. After
randomisation, schools were approached for inclusion in the study without knowledge of whether they would be programme
or control schools. Where a school declined involvement, the next randomised school was approached.”

% of eligible population enrolled: schools: 44% (124/279); children: 47% (3034/6456)

Age (years): 5and 10

Gender/Sex: 50.4% boys

Interventions

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 3263

Comparator type: non-active intervention

Comparison group participants: 3193

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zBMI long term (2 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ACTRN12610000132044

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The Waikato District Health Board funds the Project Energize programme and its evaluation. The
Ministry of Health, New Zealand has contributed to evaluation funding. The authors report no conflicts of interest. "
DOI:NR

General notes: NR

Sacchetti2013

Study characteristics

Study name: NR
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 2 years

Participants |Participants: 497

Setting: twenty-six 3rd-grade classes of primary schools in a province of the Emilia Romagna region

Country: Italy

Country income: high income

Recruitment: Quote: "Twenty-six 3rd-grade classes of primary schools in a province of the Emilia Romagna region (Italy) were
randomly selected stratifying by geographic location (city, plain, hills). To recruit a sample in which the various geographic
locations were equally represented in both control and intervention groups, the enrolled classes were randomly assigned to
either treated and untreated group, separately per geographic area.Both the principal and the teachers of the enrolled




schools were asked to sign a written consent and to complete a questionnaire for their classes."
% of eligible population enrolled: classes: NR; children: 95% (497/521);

Age (years): range 8-9

Gender/Sex: 51.5% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 247 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 250 (at baseline)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI long term (2 years)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Notes Funding details: Quote: "This work was supported by funds provided by the Italian Ministry of University and Scientific
Research-Local projects”
DOI:NR
General notes: NR
Safdie 2013
Study characteristics
Study name: NR
Study design: cluster RCT
Nof arms: 3
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 2 school years
Follow-up time(s): 7 months; 11 months; 18 months
Participants: 886
Setting: twenty-seven public elementary schools schools in Xochimilco, Tlalpan, Magdalena Contreras and Coyoacéan
administrative zones in a urban area in the south of Mexico City
Country: Mexico
Country income: upper middle income
Recruitment: Quote: "Of a preliminary list of 1 283 schools located in the urban area of Mexico City, provided by the Federal
Administration of Educational Services (Administracion Federal de Servicios Educativos del Distrito Federal, AF SEDF), 274
schools located in the four “delegaciones” (administrative zones that comprise Mexico City) of interest (Xochimilco, Tlalpan,
Participants |Magdalena Contreras and Coyoacan) were identified. From the 40 eligible schools that met the inclusion criteria and agreed

to participate in the study by committing to accomplish the study needs (i.e. change food and PA school environment, permit
evaluation and implementation activities during school day), 27 schools were randomly selected and assigned to one of three
conditions. A total of 886 students from 4th and 5th grades (approximately 32 students per school) from these 27 schools
were randomly selected for outcome evaluation from 1712 students who agreed to participate and whose parents had
provided informed consent."

% of eligible population enrolled: schools: 67.5% (27/40); children: 51% (886/1712);

Age (years): mean: intervention plus: 9.7 (SD 0.7); intervention basic: 9.7 (SD 0.7); control: 9.8 (SD 0.8)

Gender/Sex: 50% boys

Interventions|

Theory: Ecological Principles, Theory of Planned Behaviour, Social Cognitive Theory, Health Belief Model
Intervention type: dietary and activity

Intervention group(s) participants: Basic program: 262

Plus program: 264

Comparator type: non-active intervention

Comparison group participants: 360

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (7 months)
BMI medium term (11 months)

BMI long term (18 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The project was supported by the Pan American Health Organization (PAHO), the HLHP program of
the International Life Science Institute (ILSI), the Mexican Council for Science and Technology (Conacyt), and the Mexican
Ministry of Health (SSa). This work was carried out with support from the Global Health Research Initiative (GHRI), a
collaborative research funding partnership of the Canadian Institute of Health Research, the Canadian International
Development Agency, Health Canada, the International Development Research Centre, and the Public Health Agency of
Canada. The authors declare not to have conflict of interests."

DOI: "The authors declare not to have conflict of interests."

General notes: NR




Sahota 200

1

Study characteristics

Methods

Study name: APPLES (Active Programme Promoting Lifestyle in Schools)
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year (11 months)

Follow-up time(s): 12 months

Participants

Participants: 636

Setting: ten primary schools sited outside the inner city area of Leeds

Country: United Kingdom

Country income: high income

Recruitment: Quote: "Ten primary schools in Leeds were recruited and paired them according to size, ethnicity, and level of
social dis advantage (as reflected by numbers of free school meals). All the participating schools were state primary schools
sited outside the inner city area."

% of eligible population enrolled: schools: NR; children: 96% (613/636; baseline/included);

Age (years): mean: intervention: 8.36 (SD 0.63); control: 8.42 (SD 0.63)

Gender/Sex: 55% boys

Interventions|

Theory: Health Promoting Schools Concept
Intervention type: dietary and activity

Intervention group(s) participants: 314

Comparator type: non-active intervention

Comparison group participants: 322

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN61188203

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The research was funded by a grant from the Northern and Yorkshire Region Research and
Development Unit."

DOI: Competing interests: None

General notes: NR

Sahota 2019

Study characteristics

Methods

Study name: PhunkyFoods
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 17 months
Follow-up time(s): 18 months

Participants

Participants: 358

Setting: eight schools in a town in North of England

Country: United Kingdom

Country income: high income

Recruitment: Quote: "A sample size of eight schools were recruited over a 3- month period from a town in the north of
England. Schools were approached from September to October 2012 and eight schools that showed interest in participating
were successfully recruited. A low number of schools overall showed interest in participating due to the timing of
recruitment.”

% of eligible population enrolled: schools: 13% (8/63); children: 11% (358/3150);

Age (years): mean: intervention: 7.2 (1.1 SD); control: 7.2 (1.1 SD)

Gender/Sex: 51.1% boys

Interventions|

Theory: Behaviour Theory, Behaviour Change Wheel
Intervention type: dietary and activity

Intervention group(s) participants: 188

Comparator type: non-active intervention

Comparison group participants: 170

Comparison: dietary and activity vs control

Setting of the intervention: school + home

Setting of the intervention in sub-group analyses: school + home

Measured outcome(s): zZBMI
Outcome(s) included in the meta-analysis: zBMI long term (18 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Notes Clinical Trial Registry: ISRCTN15641330

Funder(s) type: industry
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This work was supported by Purely Nutrition who delivered the intervention and Nestlé UK Healthy




Kids Programme for funding the research project. The authors declare that they have no competing interests."
DOI: "The authors declare that they have no competing interests."
General notes: the authors stated that the study was not powered to detect changes in outcome measures

Salmon 2008

Study characteristics

Methods

Study name: Switch - play

Study design: cluster RCT

N of arms: 4

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 1 school year (9 months)
Follow-up time(s): 9 months; 15 months; 21 months

Participants

Participants: 295

Setting: three government primary schools located on four campuses in low socioeconomic status suburbs in metropolitan
Melbourne

Country: Australia

Country income: high income

Recruitment: Quote: "A convenience sample of three government primary schools located on four campuses in low
socioeconomic status (SES) areas (based on socioeconomic index for areas scores) in metropolitan Melbourne was
recruited to the study. Children attending schools in low SES areas were selected because of previously shown inverse
associations between SES and TV viewing and between SES and adiposity among children. All grade 5 (approximately 10-
11 years old) students (n=397) in the selected schools were eligible to participate and were invited to take part in the study.”
% of eligible population enrolled: schools: NR; classess: NR; children: 78% (311/397)

Age (years): mean: 10.1 (SD 0.4)

Gender/Sex: 51% boys

Interventions|

Theory: Social Cognitive Theory, Behavioural Choice Theory

Intervention type: activity

Intervention group(s) participants: Behavioural modification (BM) intervention: 66
Fundamental movement skills (FMS) intervention: 74

Behavioural modification (BM) + Fundamental movement skills (FMS): 93 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 62 (at baseline)

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: n/a

Outcomes |Outcome self-reported: no
Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: the definition of zZBMI reported in
the article is unclear
Clinical Trial Registry: NR
Funder(s) type: mixed
\Writing and/or research independent from funder(s): NR
Funding details: Quote: "This study was funded by the Victorian Health Promotion Foundation. Jo Salmon is supported by a
National Heart Foundation of Australia and Sanofi-Aventis Career Development Award. Kylie Ball is supported by a National
Notes Health and Medical Research Council/National Heart Foundation of Australia Career Development Award. David Crawford is
supported by a Victorian Health Promotion Foundation Senior Research Fellowship."
DOI:NR
General notes: ineligible data, method of derivation of zBMI is unclear and we are unsure how to interpret the effect estimate.
Quote: "BMI was calculated and converted as recommended for analysis of long termitudinal adiposity data. This involves
subtracting the sex-age population median (based on US data) from the child’s raw BMI score. For convenience, these BMI
units of difference from the sex-age population median will hereafter be referred to simply as BML."
Salmon 2022
Study characteristics
Study name: Transform-Us!
Study design: cluster RCT (2x2 factorial design)
N of arms: 4
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 30 months
Follow-up time(s): 18 months; 30 months
Participants |Participants: 593

Setting: twenty government, catholic and independent co-educational primary schools within 50 km of the Melbourne
Central Business District

Country: Australia

Country income: high income

Recruitment: Quote: "Government, Catholic and Independent co-educational primary schools within 50 km of the Melbourne
Central Business District in the first (low), third (mid) and fifth (high) quintiles of socioeconomic status (SES) areas according
to the Australian Bureau of Statistics’ Socio-Economic Index for Areas (suburb disadvantage score), with an enrolment
exceeding 300 students and at least two Year 3 classes were eligible to be selected for the study (n=219 schools). All
children in Year 3 at baseline (aged 8-9 years), apart from children in the control schools, received the programme."

% of eligible population enrolled: schools: 15.7% (20 enrolled/127 attempted contacts); children: 37% (591/1606);




Age (years): range 8-9
Gender/Sex: 44.2% boys

Interventions|

Theory: Social Cognitive Theory, Behavioural Choice Theory, Ecological Systems Theory
Intervention type: activity

Intervention group(s) participants: physical activity intervention (PA-l): 161

sedentary behaviour intervention (SB-I): 124

physical activity + sedentary behaviour intervention (PA-1 + SB-I): 159 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 149 (at baseline)

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI long term (30 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ISRCTN83725066; ACTRN12609000715279

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "National Health and Medical Research Council (NHMRC) of Australia Project Grant (ID: 533815);
Diabetes Australia Research Trust. The funders played no role in the design of the study, the collection, analysis or
interpretation of the data, in the writing of the paper or the decision to submit for publication.”

DOI: Competing interests: None

General notes: BMI was measured at T2 (5-9 months), T3 (18 months) and T4 (30 months) but T2 data are not reported.
Quote: "Children’s height (cm) and weight (kg) were measured twice at each time point with a portable stadiometer."

Santos 2014

Study characteristics

Methods

Study name: Healthy Buddies Manitoba
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year (10 months)
Follow-up time(s): 10 momths

Participants

Participants: 687

Setting: twenty elementary schools in Manitoba

Country: Canada

Country income: high income

Recruitment: Quote: "In the spring of 2009, 60 elementary schools in Manitoba indicated an interest in piloting Healthy
Buddies lesson plans in the 2009-2010 academic calendar year. Among these schools, 20 were randomly selected to
participate and randomly assigned to receive the Healthy Buddies curriculum or to serve as a waiting list control group
receiving a regular curriculum. Within the intervention schools, administrators assigned 2 teachers, 1 froma grade 4 to 6
classroom and 1 from a kindergarten to grade 3 classroom, to deliver the lesson plans to their classrooms. "

% of eligible population enrolled: schools: 2.4% (20/833); children: intervention: 95%; control: 79%;

Age (years): mean: intervention: 9.3 (95% Cl 9.1-9.5); control: 8.8 (95% CI 8.6-9.0) (mean age is of the whole cohort of
younger and older children)

Gender/Sex: 52% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 340

Comparator type: non-active intervention

Comparison group participants: 347

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term (10 momths)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01979978

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The Government of Manitoba provided funding and support for the pilot intervention (Manitoba
Healthy Living) and its randomized evaluation (Healthy Child Manitoba Office). The funding agency, the Province of
Manitoba, helped in the design of the study, enrolling schools to participate and training teachers, but it had no role in the
collection of data, statistical analyses, or interpretation of findings or in the preparation, review, or approval of the
manuscript. The results and conclusions are those of the authors, and no official endorsement by the Government of
Manitoba is intended or should be inferred."

DOI: "One author reports having received operating grants and/or salary awards from the Canadian Diabetes Association, the
Canadian Institute of Health Research, the Cosmopoiltan Foundation of Canada, and the Lawson Foundation and currently
holding the Robert Wallace Cameron Chair in evidence based child health. No other disclosures were reported.”

General notes: zBMI data reported for the whole group (old and young) and in young and old groups separately.

Seguin-Fawler 2021




Study characteristics

Methods

Study name: F3HK (Farm Fresh Foods for Healthy Kids)
Study design: RCT

Nof arms: 2

Unit of allocation: caregiver/child dyad

Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 5 months

Participants

Participants: 305

Setting: farm communities in New York, North Carolina, Vermont, Washington

Country: United states

Country income: high income

Recruitment: Quote: "Flyers, newspapers, and social media were used to advertise the study opportunity, and study staff
directly recruited at schools, churches, libraries, community service organizations, and at local events from January through
June 2016 and 2017. Participants were also identified via “word of mouth.” Caregivers completed a brief electronic screening
tool on a tablet or were later screened over the telephone.”

% of eligible population enrolled: caregiver-child dyads: 56% (305/542)

Age (years): mean: intervention: 6.1 (SD 3); control: 6.2 (SD 3)

Gender/Sex: intervention: 43.9% boys; control: 51.6% boys

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 148

Comparator type: non-active intervention

Comparison group participants: 157

Comparison: dietary vs control

Setting of the intervention: community + home

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI percentile

Outcome(s) included in the meta-analysis: BMI percentile short term (5 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02770196

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This work was supported by the National Institute of Food and Agriculture, U.S. Department of
Agriculture (USDA), under award number 2015-68001- 23,230. USDA had no role in the design, analysis, or writing of this
article.”

DOI: "The authors declare that they have no competing interests."

General notes: cross-over trial here reporting only the outcome at 5 months before the intervention was assigned to the
control group in year 2.

Sekhavat 2014

Study characteristics

Methods

Study name: NR

Study design: RCT

Nof arms: 2

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 5-10 minute counseling session during initial dental visit
Follow-up time(s): 6-12 months after the initial baseline visit

Participants

Participants: 168

Setting: undergraduate pediatric dentistry clinic at the University of Toronto’s Faculty of Dentistry, Toronto

Country: Canada

Country income: high income

Recruitment: Quote: "The study population was taken from the 168 children 6 to11 years of age, who were the first to attend
the undergraduate pediatric dentistry clinic for their routine dental care at the University of Toronto’s Faculty of Dentistry
during the recruitment period. Information regarding the study was provided to all and they were given an opportunity to ask
questions regarding the study. Informed consent was obtained by the student research investigator from the parent/caregiver
for study participation and the patient identifier form was then completed. Although patients were encouraged to complete
the study, any participant could withdraw from the study at any time for any reason with no effect on the their future care at
the Faculty of Dentistry of the University of Toronto. Participants were assured that the information obtained from this study
would be strictly confidential and secured.”

% of eligible population enrolled: children: 100% (168/168);

Age (years): mean: 8.97 (SD 1.52)

Gender/Sex: 52.4% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 87

Comparator type: non-active intervention

Comparison group participants: 81

Comparison: dietary and activity vs control

Setting of the intervention: clinical setting

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (6-12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: NCT02637752

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: student project sponsored by the University of Toronto
DOI:NR

General notes: NR

Sgambato 2019

Study characteristics

Study name: PAAPPAS (Parents, students, community health agents and teachers for healthy eating)
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school

Unit of analysis: individual

Intervention period: 7 months

Follow-up time(s): 8-9 months

Participants: 2743

Setting: eighten public schools in the municipality of Duque de Caxias, State of Rio de Janeiro

Country: Brazil

Country income: upper middle income

Recruitment: Quote: "In Dugue de Caxias, twenty-seven out of the forty-two municipal public schools were in areas with FHS

coverage. These schools were firstly stratified by size as small, medium term and large, based on the number of fifth- and
Participants |sixth-grade classes. Six schools in each stratum were randomly selected, resulting in eighteen schools to reach the

calculated sample size, which were allocated randomly to the control or intervention group (nine schools in each group). All
students from fifth- and sixth-grade classes in the selected schools were eligible to participate, except disabled and pregnant
adolescents.”

% of eligible population enrolled: schools: 67% (18/27); children: 100% (2743/2743);

Age (years): mean: intervention: 11.5 (SD 1.43); control: 11.5 (SD 1.46)

Gender/Sex: intervention 51.9% boys; control 52.1% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 1406

Comparator type: non-active intervention

Comparison group participants: 1337

Comparison: dietary and activity vs control

Setting of the intervention: school + home

Setting of the intervention in sub-group analyses: school + home

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (8-9 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02711488

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was supported by Conselho Nacional de Desenvolvimento Cientifico e Tecnol ‘ogico and
Fundagéo de Amparo a Pesquisa do Estado do Rio de Janeiro."

DOI: "None of the authors have conflicts of interest."

General notes: NR

Sherwood 2019

Study characteristics

Methods

Study name: Healthy Homes/Healthy Kids 5-10
Study design: RCT

N of arms: 2

Unit of allocation: parent/child dyad

Unit of analysis: individual

Intervention period: 12 months

Follow-up time(s): 12 months, 24 months

Participants

Participants: 421

Setting: communy in the Greater Minneapolis-St. Paul area

Country: United States

Country income: high income

Recruitment: Quote: "Electronic medical record was queried to identify age and BMI-eligible children with upcoming well-
child visits. After review by study staff and the primary care provider, an invitation letter was sent to the parents of the child.
Study staff conducted follow-up phone calls to assess interest and conduct a brief screening with parents/primary caregivers
who were interested in participating.”

% of eligible population enrolled: children: 24% (421/1777);

Age (years): mean: 6.6 (SD 1.7)

Gender/Sex: 50.6% boys

Interventions|

Theory: Social Cognitive Theory, Motivational Interviewing principles
Intervention type: dietary and activity

Intervention participants: 212

Comparator type: attention control

Comparison participants: 209

Comparison: dietary and activity vs control




Setting of the intervention: clinical setting + telehealth
Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI; BMI percentile

Outcome(s) included in the meta-analysis: zBMI medium term; BMI percentile medium term (12 months)
zBMI long term; BMI percentile long term (24 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT01084590

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This work is supported by grants from the National Institute of Diabetes and Digestive and Kidney
Diseases including 1R01DK084475, as well as P30DK050456 and P30DK092924. The funders had no role in the design,
conduct, or reporting of this work."

DOI: "No conflict of interest was declared”

General notes: NR

Sichieri 2008

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year (7 months)
Follow-up time(s): 7 months

Participants

Participants: 1134

Setting: twenty-two public schools in the metropolitan city of Nitero’i, Rio de Janeiro of Nitero” i, Rio de Janeiro

Country: Brazil

Country income: upper middle income

Recruitment: Quote: "A cluster randomised controlled trial of fourth graders from twenty-two public schools in the
metropolitan city of Nitero’i, Rio de Janeiro, Brazil, was conducted from March to December 2005. Most students in the
public schools are from families of low socio-economic level. Children go to school either in the morning (08.00-12.00 hours)
or in the afternoon (13.00-17.00 hours). Only morning classes were included in the study. Families of fourth grade children
(most of them 10 and 11 years old) were informed of the study and only those children with informed consent given by the
parents were included in the study."

% of eligible population enrolled: schools: 10% (47/47); children: 97% (1134/1166)

Age (years): mean: intervention: 10.9 (SD 0.81); control: 10.9 (SD 0.75)

Gender/Sex: intervention: 46.9% boys; control: 47.4% boys

Interventions

Theory: NR

Intervention type: dietary

Intervention participants: 526

Comparator type: attention control

Comparison participants: 608

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (7 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02653352

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was supported by the Brazilian National Research Council - CNPq. Grant number:
500404/2003-8 - CNPq."

DOI: Conflict of interest: none declared

General notes: NR

Siegrist 2013

Study characteristics

Study name: JuvenTUM
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months
Participants |Participants: 826

Setting: eight primary schools from four regions of Bavaria

Country: Germany

Country income: high income

Recruitment: Quote: "Sixty primary schools throughout Bavaria, Germany were invited by mail or telephone to take part in
this project. Eight primary schools agreed to participate. In each of the four regions, one school was randomized to
participate in the intervention, and another school served as a control. Intervention and control schools were comparable with
regard to socioeconomic status of the population and the recreational environments."




% of eligible population enrolled: schools: 13% (8/60); children: 92% (826/902);
Age (years): mean: 8.4 (SD 0.7)
Gender/Sex: 51.6% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 486

Comparator type: non-active intervention

Comparison group participants: 340

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study received a research grant by the Bavarian State Ministry of the Environment and Public
Health (Gesund. Leben. Bayern.) (321g-G8203.1-2005/68-36)."

DOI: NR

General notes: NR

Siegrist 2018

Study characteristics

Methods

Study name: JuvenTUM 3
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 18 months
Follow-up time(s): 18 months

Participants

Participants: 792

Setting: fifteen school in the greater Munich area

Country: Germany

Country income: high income

Recruitment: recruitment of participating schools was based on the willingness of schools to take part in the study prior to
being randomized into either an intervention or control school. In total, 15 schools with 32 classes agreed to take part in the
study.

% of eligible population enrolled: schools: 22% (15/68); children: 74.2% (588/792; examined at baseline/randomized);

Age (years): mean: 11.1 (SD 0.6)

Gender/Sex: 57% boys

Interventions|

Theory: Social Cognitive Theory

Intervention type: dietary and activity

Intervention group(s) participants: 426

Comparator type: non-active intervention

Comparison group participants: 366

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI; proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: BMI long term (18 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00988754

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work has been funded by a grant from the Bavarian State Ministry of Public Health and Care
Services (Gesund.Leben.Bayern.) (LP 00001-FA 08)."

DOI: "The authors declared they do not have anything to disclose regarding conflict of interest with respect to this
manuscript.”

General notes: subjects selected were these with a zBMI between the 70th and the 95th percentile

Simon 2008

Study characteristics

Methods

Study name: ICAPS (Intervention Centered on Adolescents’ Physical activity and Sedentary behavior)
Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 4 years

Follow-up time(s): 1 year; 2 years; 3 years; 4 years; 6.5 years

Participants

Participants: 954
Setting: eight public middle schools of the Department of Bas-Rhin
Country: France




Country income: high income

Recruitment: Quote: "Eight schools out of the 77 public middle-schools of the department of the Bas-Rhin (Eastern France)
were randomly selected. In order to have a broad socioeconomic context, randomisation was carried out after stratification
on sociogeographical criteria: communes of less than 50 000 inhabitants in the north or the south of the department (one pair
of schools in each) and greater Strasbourg, a city of 450 000 inhabitants (two pairs, with one pair located in a low economic
environment). All initially first-level students (corresponding to US sixth-graders) of these schools were eligible to participate.”
% of eligible population enrolled: schools: 10% (8/77); children: 91% (954/1048);

Age (years): mean: 11.6 (SD 0.6)

Gender/Sex: intervention: 46.3% boys; control: 51.8% boys

Interventions|

Theory: Behaviour Change, Social Ecological Model
Intervention type: activity

Intervention group(s) participants: 479

Comparator type: non-active intervention

Comparison group participants: 475

Comparison: activity vs control

Setting of the intervention: school + community

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term (1 year)

Outcomes [BMI long term; zBMI long term (6.5 years)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Clinical Trial Registry: NCT00498459

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This study was supported by grants from The Regional Health Insurance of Alsace-Moselle; National

Program of Research in Human Nutrition (INSERM and INRA); French Public Authorities within the National Nutritional
Notes Health Program and through the Youth and Sports Department; Conseil General du Bas-Rhin; Municipalities of Drusenheim,

lilkirch-Graffenstaden, Obernai and Schiltigheim and The International Longevity Centre. The funding sponsors had no role in
the design and protocol development of the study, in data collection analysis and interpretation or in manuscript preparation.”
DOI: NR

General notes: the outcome data are reported for the whole population (4 years follow-up) and stratified by being non
overweight or overweight at baseline (all follow-up times); from the stratified analysis we have extracted only data from the

non overweight group.

Spiegel 2006

Study characteristics

Methods

Study name: WAY (Wellness, Academics & You)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: classroom

Unit of analysis: individual

Intervention period: 6 months

Follow-up time(s): 6 months

Participants

Participants: 1191

Setting: schools in Delaware, Florida, Kansas, and North Carolina

Country: United States

Country income: high income

Recruitment: Quote: "Teachers were recruited through coordination with local and state education officials. The four states
were selected based on existing networks and infrastructure to recruit schools and collect and report data. In each of the four
states, school administrators and teachers were sent information about the program. Teachers completed an application
form to participate in the study. The model for sampling was stratified at the district level to ensure a diverse and
representative sample of a national population.”

% of eligible population enrolled: classess: 75% (70/93); children: NR

Age (years): mean: 9-10 (4th and 5th school graders)

Gender/Sex: NR

Interventions|

Theory: Theory of Reasoned Action, Constructivism
Intervention type: dietary and activity

Intervention group(s) participants: 572

Comparator type: non-active intervention

Comparison group participants: 619

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zBMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a




Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was commissioned by the Institute for America’s
Health, a not-for-profit 501(c)3 organization striving

to enhance the health of all Americans through research and

education (www.healthy-america.org)."

DOI:NR

General notes: NR

Stettler 2015

Study characteristics

Methods

Study name: Smart Steps

Study design: cluster RCT

Nof arms: 3

Unit of allocation: clinical practice
Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months

Participants

Participants: 173

Setting: clinical practices in Philadelphia

Country: United States

Country income: high income

Recruitment: eligible subjects identified from medical records. Letter co-signed by the research team and the primary care
clinician was sent to families and followed by up to three phone calls.

% of eligible population enrolled: clinical practices: NR; children: 48% (173/359)

Age (years): mean (SD): Beverage-only intervention: 10.8 (SD 1.4); multiple behaviour intervention: 10.7 (SD 1.3); control:
10.8(SD 1.4)

Gender/Sex: beverage-only intervention: 46% boys; multiple behaviour intervention: 43% boys; control: 55% boys

Interventions|

Theory: Behavioral Economics

Intervention type: dietary/dietary and activity (multi-arm)
Intervention participants: Smart Steps - beverage-only: 77
Smart Steps - multiple behavior: 63

Comparator type: attention control

Comparison participants: 33

Comparison: dietary vs control

dietary and activity vs control

dietary and activity vs dietary

Setting of the intervention: clinical setting

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00241891

Funder(s) type: mixed

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study were funded by an National Institutes of Health (NIH) grant, 5R01HL084056. Dr. Stettler
joined after the end of the study Exponent, Inc., a for-profit company that provides consulting services to several food and
beverages companies. He also received travel support, but no compensation, from PepsiCo, Nestlé, and Danone while
visiting these companies as part of a sabbatical. The remaining authors have no financial relationships relevant to this article
to disclose."

DOI: "One author joined after the end of the study Exponent Inc., a for-profit company that provides consulting services to
several food and beverages companies. He also received travel support, but no compensation from PepsiCo, Nestle, and
Danone while visiting these companies as part of a sabbatical. The remaining authors have no financial relationships relevant
to this article to disclose. "

General notes: subjects selected were these with a BMI between 75th and 95th percentile (at risk of obesity/overweight) and

consuming an average of at least 4 oz. of sugar sweetened beverages per day.

Stolley 1997

Study characteristics

Study name: NR
Study design: RCT
N of arms: 2

Methods Unit of allocation: mother/daughter dyad
Unit of analysis: individual
Intervention period: 12 weeks
Follow-up time(s): 12 weeks; 12 months
Participants |Participants: 65

Setting: local tutoring program in inner city Chicago, lllinois

Country: United States

Country income: high income

Recruitment: Quote: "Subjects were 65 African American girls and their mothers who live in Chicago's inner city and attend a
local tutoring program. Subjects were recruited in three ways: (1) an advertisement published in the tutoring newsletter
requested the participation of 7- to 12-year-old girls and their mothers in one of two preventive health programs, (2) letters




were sent to all mothers of children registered in the tutoring program, and (3) the first author made a short term presentation
about the research and health programs to parents at the orientation for the tutoring program. As potential subjects signed up
or called to be involved in the study, they were screened for appropriate age of daughter and informed of the details of the
project.”

% of eligible population enrolled: dyads: NR

Age (years): mean: intervention: 9.9 (SD 1.3); control: 10 (SD 1.5)

Gender/Sex: 100% girls

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention participants: 32

Comparator type: attention control

Comparison participants: 33

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
BMI medium term (12 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by a grant from the American Heart Association of Metropolitan Chicago”
DOI: NR

General notes: NR

Story 2003

Study characteristics

Methods

Study name: Minnesota GEMS pilot study
Study design: RCT

N of arms: 2

Unit of allocation: parent/daughter dyad
Unit of analysis: individual

Intervention period: 12 weeks

Follow-up time(s): 12 weeks

Participants

Participants: 54

Setting: three schools in Minnesota

Country: United States

Country income: high income

Recruitment: Quote: "Participants were recruited from 3 schools that also served as intervention sites for the program.
Further details regarding our recruitment strategies are described in Story et al. 2003b: "A multi-pronged staged recruitment
approach was used, targeting both girls and their parents. / The first step in recruitment was to have GEMS staff arrange with
the schools to meet with groups of 8- to 10-year-old African- American girls during the school day, to generate interest in the
program. At these meetings, girls were told about the program, and were given flyers to take home to their parents, inviting
them to attend an informational meeting held at the school. At the same time, a letter describing the GEMS project, and a
flyer with the dates of the information meetings, were mailed directly to parents, using mailing lists obtained from the schools.
To recruit girls at high risk of obesity, recruitment materials for parents were framed around the concept of chronic disease
risk, asking, “Is there a family history of heart disease, diabetes, high blood pressure, or overweight?” The materials also
announced that a fun program, just for African-American girls aged 8-10, would be offered. Parents were asked to call if they
were interested, and could attend any of the meeting dates, or if they were interested but unable."

% of eligible population enrolled: dyads: NR

Age (years): mean: 9.3 (SD 0.9)

Gender/Sex: 100% girls

Interventions|

Theory: Social Cognitive Theory, youth development, resiliency-based approach
Intervention type: dietary and activity

Intervention participants: 26

Comparator type: attention control

Comparison participants: 28

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (12 weeks)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This work was supported by the National Heart, Lung, and Blood Institute, National Institutes of
Health Cooperative agreement UO1 HL62668-02."

DOI:NR

General notes: NR

Story 2012




Study characteristics

Methods

Study name: Bright Start

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 46 weeks (14 weeks in kindergarten, 31 weeks in first grade)
Follow-up time(s): 20 months

Participants

Participants: 454

Setting: fourteen schools in the Pine Ridge Reservation in South Dakota

Country: United states

Country income: high income

Recruitment: all 14 schools on the reservation were recruited into the study in one of two cohorts of 6 and 8 schools,
respectively. Families of children attending kindergarten were recruited and enrolled in the study.

% of eligible population enrolled: schools: 100% (14/14); children: 96% (454/472)

Age (years): mean: 5.8 (SD 0.5)

Gender/Sex: 51% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 267

Comparator type: non-active intervention

Comparison group participants: 187

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: zBMI long term; BMI long term (20 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NCT00123032
Funder(s) type: non-industry
\Writing and/or research independent from funder(s): NR
Notes Funding details: Quote: "This research was supported by Grant # 1 R01 HL0O78846 from the National Institutes of Health,
Bethesda, MD, USA. The authors have indicated they have no financial relationships relevant to this article to disclose."
DOI: "The authors report no conflict of interest.”
General notes: NR
Tanskey 2017
Study characteristics
Study name: FLEX (Fueling Learning through Exercise) Study
Study design: cluster RCT
N of arms: 3
Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 12 months (data analysed by linear regression to give 12 months data only)
Participants: 769
Setting: sixteen schools in Massachusetts
Country: United states
Country income: high income
Recruitment: Quote: "The FLEX team recruited school districts where more than 40% of students were eligible for free or
reduced-price lunch and more than 40% of students were non-Caucasian. Third and fourth grade students in participating
schools were invited to enroll in the FLEX Study. Recruitment packets were sent from home to school with students. The
packets included an informational flyer describing the study, plain language parent consent and child assent forms, and a
demographic survey to be completed by the child’s parent or guardian. Recruitment materials were provided in the following
Participants |languages, as requested by participating schools: English, Spanish, Portuguese, Hatian Creole, Arabic, Vietnamese, and

Mandarin. Students were given at least one week to return their completed recruitment materials to school. In May-June
2015, children participating in Wave 1 of the FLEX Study were invited to participate in a separate pilot project on summer
weight gain. Parents were asked to give permission for their child to participate in a post-summer height and weight
measurement. To facilitate the largest possible sample for this aim, recruitment ran in conjunction with the main FLEX
Study. Students in participating FLEX schools were invited to enroll during Fall 2015. Research staff worked with school
liaisons to coordinate recruitment efforts in each school.”

% of eligible population enrolled: schools: 5.6% (16/286); children: NR for this sub-group

Age (years): mean: 8.7 (SD 0.7)

Gender/Sex: 44% boys

Interventions

Theory: NR

Intervention type: activity

Intervention group(s) participants: 100 Miles club: 261
Just Move: 249 (at baseline)

Comparator type: non-active intervention

Comparison group participants: 259 (at baseline)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)




Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02810834

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: ™I would like to express my sincere gratitude to the donors who funded the Bacow Fellowship that
made my doctoral studies possible. Finally, | would like to thank the Vela Foundation, the American College of Sports
Medicine Foundation, and The Boston Foundation for funding my doctoral research, and the Eunice Kennedy Shriver
National Institute of Child Health & Human Development of the National Institutes of Health, for funding Dr. Sacheck’s FLEX
Study (Award Number ROTHD080180).™

DOI: NR

General notes: NR

Telford 2012

Study characteristics

Methods

Study name: LOOK (Lifestyle Of our kids) Study
Study design: cluster RCT (nested cohort design)
N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 2 years

Follow-up time(s): 2 years

Participants

Participants: 620

Setting: twenty-nine primary schools in Canberra

Country: Australia

Country income: high income

Recruitment: Quote: "We recruited schools from an Australian education jurisdiction (Canberra) through invitations to the
principals in 2005. Of 30 schools invited, 29 schools accepted. We randomly assigned 13 schools (32 classes) to the
specialist-taught PE group and 16 schools (36 classes) to the common-practice PE group after ensuring that the following
conditions were satisfied. First, to match schools as well as possible in terms of the socioeconomic statuses of their suburbs,
facilities, general administration, and teaching methods, we chose government-funded schools in outer-city suburbs of
similar average family income as indicated by data supplied by the Australian Government Bureau of Statistics. Second, we
ensured that specialist-taught and common-practice schools were geographically far enough apart to minimize any chance
of a specialist-taught PE influence on commonpractice PE programs. "

% of eligible population enrolled: schools: 97% (29/30); children: 75% (620/830; inlcuded in this study/included in the long
termitudinal LOOK study);

Age (years): range 8-9 (grade 3)

Gender/Sex: 51.3% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 312 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 308 (at baseline)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI
Outcome(s) included in the meta-analysis: BMI long term (2 years)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: non-industry

Notes \Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research received financial support from the Commonwealth Education Trust (London, UK)."
DOI: NR

General notes: the 620 participants were part of the Lifestyle of Our Kids study (nested design study)

Tessier 2008

Study characteristics

Study name: REGU'LAPS
Study design: cluster RCT
N of arms: 2

Methods Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 31 weeks
Follow-up time(s): 31 weeks

Participants |Participants: 1150

Setting: schools in Meurthe-et-Moselle and Vosges (District of Golbey) in the Lorraine region

Country: France

Country income: high income

Recruitment: Quote: "All principals and teachers in charge of classes from grade 2 to 5 in two counties (Meurthe-et-Moselle
and Vosges [District of Golbey]) in the Lorraine region of France were contacted (i.e., 508 schools). Among these, 58 were
interested (i.e., 88 classrooms). However, to be eligible, principals or teachers had to accept to modify the organisation of
physical education sessions, and 52 teachers agreed to do so. "

% of eligible population enrolled: schools: NR; children: 82% (939/1150)




Age (years): mean: 9.1 (SD 1.2)
Gender/Sex: 51% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention participants: 578

Comparator type: activity intervention

Comparison participants: 572

Comparison: activity vs activity

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the comparison is not eligible for meta-analysis: the reported results are from a
comparison between groups that were allocated to the same type of interventions (activity interventions)

Notes

Clinical Trial Registry: NCT01161212 (from Speyer 2010)
Funder(s) type: NR

\Writing and/or research independent from funder(s): NR
Funding details: NR

DOI: NR

General notes: NR

Thivel 2011

Study characteristics

Methods

Study name: NR

Study design: cluster RCT

N of arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 6 months

Participants

Participants: 355

Setting: nineteen public primary schools in Auvergne

Country: France

Country income: high income

Recruitment: four hundred fifty-seven primary school children (6 to 10 years old) were recruited from the local public schools
that agreed to participate in the study.

% of eligible population enrolled: schools: 59% (19/32); children: NR;

Age (years): range 6-10

Gender/Sex: 49.7% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 229 (168 in the non-obese weight classification)
Comparator type: non-active intervention

Comparison group participants: 228 (187 in the non-obese weight classification)
Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI short term (6 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by grants from the French National Plan for Nutrition and Health (PNNS), the
Comite Regional Executif des Actions de Sante d’Auvergne (CREAS), the Caisse Régionale d’Assurance Maladie
d’Auvergne (CRAMA), the Appert Institutes, the town of Clermont-Ferrand, and the governing bodies of the Clermont-
Ferrand school system."

DOI:NR

General notes: NR

Topham 2021

Study characteristics

Methods

Study name: FISH (The Families and Schools for Health)
Study design: cluster RCT

Nof arms: 5

Unit of allocation: school

Unit of analysis: individual

Intervention period: 6 months

Follow-up time(s): 4 months; 16 months; 28 months; 40 months

Participants

Participants: 538

Setting: twenty-nine chools were within 90 miles from Oklahoma State University, Stillwater, OK
Country: United states

Country income: high income




Recruitment: Quote: "Thirty-seven rural schools within a 90-mile radius of the researchers’ university were approached. All
schools where both superintendents and principals agreed to participate were included in the study. All families with a 1st
grade child (ages 6-7) in consented schools were invited to participate. Parents were recruited at kindergarten graduations,
1st-grade registration, and back-to-school events, as well as via letters in children’s backpacks. Families were recruited into
a “healthy lifestyles” program and children were told the researchers wanted “to learn more about their eating habits”."

% of eligible population enrolled: schools: 78% (29/37); children: 29% (538/1854; assessed for eligibility for subsample
inclusion/eligible within the assessed for eligibility for sample inclusion).

Age (years): range 6-7 (1st grader children)

Gender/Sex: 51.7% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: Family Lifestyle (FL) intervention: 117
Family Lifestle (FL) + Family Dynamics (FD) intervention: 87

Family Dynamic (FD) + Peer Group (PG) intervention: 124

Family Lifestyle (FL) + Family Dynamic (FD) + Peer Group (PG) intervention: 129
Comparator type: non-active intervention

Comparison group participants: 81

Comparison: dietary and activity vs control

Setting of the intervention: school + community/community (multi-arm study)
Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI long term (40 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02659319

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "'This research was funded by the National Institute of Food and Agriculture, U. S. Department
of Agriculture, under Agreement No. 05545; Oklahoma Center for the Advancement of

Science & Technology, Grant #HR07-044, AH; Oklahoma Agricultural Experiment Station, Grant

#2744. T. Swindle is supported by the NIH NIDDK (K01 DK110141), the NIH NCATS (UL1 TR003107),

and NIH NCI (R21 CA237985). T. Swindle and J.M. Rutledge are supported by NIH NIDDK (R03

DK117197) and NIH NIGMS (P20 GM109096) The content is solely the responsibility of the authors

and does not necessarily represent the official views of the NIH."™

DOI: "The authors declare no conflict of interest."

General notes: the study included children with BMI>75th percentile but we only exracted outcome data for the at risk group
(75th<BMI <85th percentile)

Trevifio 2004

Study characteristics

Study name: Beinestar Health Program
Study design: cluster RCT
N of arms: 2

Methods Unit of allocation: school

Unit of analysis: individual

Intervention period: 7 months

Follow-up time(s): 8 months (outcome measurement was planned but it is not reported if it was measured)

Participants: 1993

Setting: twenty-seven schools in San Antonio, Texas

Country: United States

Country income: high income

Recruitment: Quote: "After the 27 schools were identified, Bienestar staff sent parents a letter and a consent/assent form.

These documents explained to parents that their children’s schools could be assigned to receive either a health examination
Participants |alone or a health examination and a school health program. The documents also explained to parents that students would

receive $5 at baseline and $5 at follow-up for participating in the health examination. Only children who returned written
informed consent forms signed by their parent or guardian and who assented to the study participated in program evaluation,
and all children participated in program implementation.”

% of eligible population enrolled: schools: 61% (27/44); children: 64% (1993/3096)

Age (years): mean: intervention: 9.79 (SD 0.53); control 9.77 (SD 0.49)

Gender/Sex: intervention 50% boys; control 51% boys

Interventions|

Theory: Social Cognitive Theory, Socio-Ecological Framework
Intervention type: dietary and activity

Intervention group(s) participants: 969

Comparator type: non-active intervention

Comparison group participants: 1024

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): BMI (planned)
Outcome(s) included in the meta-analysis: n/a

Outcomes |Outcome self-reported: no
Reason for exclusion from the meta-analysis: teasurement of the outcome at follow-up was planned but results are not
reported (there is no evidence that it was measured)

Notes Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "National Institutes of Health-National Institute of Diabetes and Digestive and Kidney Disease"
DOI: NR




General notes: BMI was measured and used to derive body fat measure but BMI data are not reported at follow-up. Quote:
"Body fat was measured using bioelectric impedance analysis (Tanita Corporation of America Inc, Arlington Heights, Ill) and
body mass index. Bioelectric impedance analysis was used for body fat measurement because body fatness has been shown
to relate closely to atherogenic and diabetogenic risk factors in children and because body mass index may not represent
true body fatness in prepubertal children. The children, in indoor clothing, were asked to remove their shoes and socks and
step on the metal box. Within 30 seconds, the instrument prints out percentage of body fat and weight. Students, in indoor
clothing and barefooted, also had their height measured using a wall stop measuring tape (stadiometer) (Seca Bodymeter
206; Seca Corp, Hanover, Md). Body mass index was calculated as weight in kilograms divided by the square of height in
meters using the Quetelet Index measure."

vande Berg 2020

Study characteristics

Methods

Study name: Texas, Grow! Eat! Go!
Study design: cluster RCT

N of arms: 4

Unit of allocation: school

Unit of analysis: individual
Intervention period: 6 months
Follow-up time(s): 1 school year

Participants

Participants: 1326

Setting: south and central Texas

Country: United States

Country income: high income

Recruitment: Quote: "All third grade students at the 28 study schools received the respective interventions. However, only the
students recruited into the study participated in the data collections. Students and their parents were recruited by sending
Texas, Grow! Eat! Go! (TGEG) study packets home to parents.”

% of eligible population enrolled: NR

Age (years): children aged 7-8: 70.6%; children aged 9-11: 29.4%

Gender/Sex: 49.2% boys

Interventions

Theory: Social Cognitive Theory

Intervention type: dietary/activity/dietary and activity (multi-arm)

Intervention group(s) participants: Walk Across Texas (WAT!) intervention: 336
Learn!Grow! Eat!Go! (LGEG!) intervention: 347

Walk Across Texas (WAT!) + Learn!Grow! Eat!Go! (LGEG!) intervention: 358 (at baseline)
Comparator type: non-active intervention

Comparison group participants: 285 (at baseline)

Comparison: dietary vs control

activity vs control

dietary and activity vs control

activity vs dietary

dietary and activity vs dietary

dietary and activity vs activity

Setting of the intervention: school + home

Setting of the intervention in sub-group analyses: school + home

Outcomes

Measured outcome(s): BMI percentile

Outcome(s) included in the meta-analysis: BMI percentile medium term (1 school year)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: Texas, Grow! Eat! Go! (TGEG)

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This material is based on work that is supported by the National Institute of Food and Agriculture,
U.S. Department of Agriculture, under award number 2011-68001- 30138. This study was partially funded by the Michael &
Susan Dell Foundation through resources provided by the Michael & Susan Dell Center for Healthy Living, The University of
Texas (UTHealth) School of Public Health at Austin Campus.”

DOI: "No competing financial interests exist."

General notes: NR

Viggiano 2018

Study characteristics

Study name: Kaledo
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school
Unit of analysis: individual
Intervention period: 20 weeks
Follow-up time(s): 8 months; 18 months
Participants |Participants: 1313

Setting: classes lll, IV, and V from ten primary schools in Campania

Country: Italy

Country income: high income

Recruitment: Quote: "We enrolled 1313 children (aged 7-11 years) from classes lll, IV, and V from ten primary schools in
Campania, Italy."

% of eligible population enrolled: schools: NR; children: NR;




Age (years): range 7-11
Gender/Sex: 52% boys (measured at 8 months folow-up)

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 837

Comparator type: non-active intervention

Comparison group participants: 476

Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI short term (8 months)
zBMI long term (18 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded by the Second University of Naples, Associazione Culturale Kaledo, Regione
Campania, Provincia di Napoli, and Provincia di Salerno”

DOI: "The authors declare that they have no conflict of interest.”

General notes: NR

Vizcaino 2008

Study characteristics

Methods

Study name: MOVI

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual
Intervention period: 24 weeks
Follow-up time(s): 9 months

Participants

Participants: 1409

Setting: twenty schools in 20 towns in the Province of Cuenca

Country: Spain

Country income: high income

Recruitment: Quote: "We selected 20 schools in 20 towns in the Province of Cuenca, Spain. In towns with two or more
schools, only one was chosen at random to avoid contamination of the intervention. The Boards of Governors (community
participatory organ in each school) and the children’s parents were informed of the study’s aims and methods, and consented
to their children’s participation in writing. Similarly, the study was presented classroom-by-classroom to the children and their
oral consent was obtained. Participation in the Movi program was promoted by presenting it separately to physical education
teachers, the children’s parents and the Board of Governors of each intervention school. Good adherence to the Movi
program was encouraged with a system of rewards (T-shirts, caps, board games, and so on, with the program logo) for the
children and their parents.”

% of eligible population enrolled: schools: 100% (20/20); children: 79% (1119/1409);

Age (years): mean: intervention boys: 9.4 (SD 0.7); intervention girls: 9.4 (SD 0.7); control boys : 9.5 (SD 0.7); control girls: 9.4
(SD0.6)

Gender/Sex: 50.6% boys

Interventions|

Theory: NR

Intervention type: activity

Intervention group(s) participants: 691

Comparator type: non-active intervention

Comparison group participants: 718

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): BMI

Outcome(s) included in the meta-analysis: BMI medium term (9 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This study was funded mainly by La Consejeri’a de Sanidad de Castilla-La Mancha (grant GC03060-
00). Additional funding was obtained from the Ministerio de Sanidad y Consumo, Instituto de Salud Carlos I11, Red de
Investigacio’n en Actividades Preventivas y de Promocion de Salud (grant RD06/0018/ 0038)."

DOI: NR

General notes: NR

Wang 2012

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
N of arms: 2

Unit of allocation: school




Unit of analysis: individual
Intervention period: 12 months
Follow-up time(s): 12 months

Participants

Participants: 1003

Setting: six primary schools from Jinan City, Shandong Province

Country: China

Country income: upper middle income

Recruitment: Quote: "Six primary schools were chosen from Jinan City, Shandong Province, China. Each two were selected
from schools with large (>1000 students), middle (500-1000 students), and small (<500) population. In each study school,
two classes were randomly chosen from each grade of grades 2-5. All students in the selected classes were invited into the
study."

% of eligible population enrolled: schools: NR; children: NR;

Age (years): range 7-11 (grades 2-5)

Gender/Sex: NR

Interventions

Theory: NR

Intervention type: dietary and activity

Intervention participants: 476

Comparator type: NR

Comparison participants: 527

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): proportion of children living with overweight or obesity
Outcome(s) included in the meta-analysis: zBMI medium term (12 months)
Outcome self-reported: NR

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The study was funded by Key Projects in the National Science & Technology Pillar Program during
the Twelfth Five-year Plan Period (project number: 2008BAI58B05)"

DOI:NR

General notes: article published in Chinese

Wang 2018

Study characteristics

Methods

Study name: HLP-YOG (Health Legacy Project of the 2nd Summer Youth Olympic Games)
Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 10 months

Follow-up time(s): 10 months

Participants

Participants: 10091

Setting: thirty-two primary and 16 junior high schools in eight urban districts of Nanjing, China

Country: China

Country income: upper middle income

Recruitment: Quote: "Thirty-two primary and 16 junior high schools were selected in total, and all of the 4th and 7th graders in
the selected participating schools were eligible study subjects, resulting in 10 447 students in the baseline survey."

% of eligible population enrolled: schools: NR; children: 97% (10091/10447)

Age (years): mean: 10.5 (SE 0.02)

Gender/Sex: intervention: 53.2% boys; control: 52.8% boys

Interventions

Theory: NR

Intervention type: activity

Intervention group(s) participants: 5400

Comparator type: non-active intervention

Comparison group participants: 4691

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (10 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ChiCTRERC-11001819

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "The study (both the research project and intervention) was supported by Nanjing Medical Science
and Technique Foundation (ZDX12019), China. Zhengqi Tan, Drs Youfa Wang and Hong Xue’s efforts were partially
supported by the National Institute

of Health (NIH, U54 HD070725). Professor Neville Owen was supported by NHMRC Centre of Research Excellence Grant
#1057608, NHMRC Senior Principal Research Fellowship #1003960 and by the Victorian Government’s Operational
Infrastructure Support Program. From xu 2016: The content of this abstract is solely the responsibility of the authors and
does not necessarily represent the offi cial views of the funders."

DOI: "The authors declare no conflict of interest."

General notes: NR




Warren 2003

Study characteristics

Methods

Study name: Be Smart!

Study design: RCT

N of arms: 4

Unit of allocation: individual

Unit of analysis: individual

Intervention period: 4 school terms (20 weeks)
Follow-up time(s): 14-16 months

Participants

Participants: 218

Setting: three primary schools in Headington, Oxford

Country: United Kingdom

Country income: high income

Recruitment: Quote: "All children in years 1 and 2 (aged 5-7 years) from three primary schools in Oxford were targeted in
January 2000. The primary schools were selected on the basis of previous links to the Nutrition and Food Science
Department at Oxford Brookes University and their close proximity to the University. Parents/carers were given a slip and a
fact sheet. Canvassing in the school playground during mornings and afternoons was a successful means of enhancing
recruitment, along term with parent meetings held in the schools. Children were recruted in three phases.”

% of eligible population enrolled: children: NR

Age (years): mean: 6.1 (SD 0.6)

Gender/Sex: 50.9% boys

Interventions|

Theory: Social Learning Theory

Intervention type: dietary/activity/dietary and activity (multi-arm)
Intervention participants: Eat Smart intervention : 56
Play Smart intervention: 54

Eat and Play Smart intervention: 54

Comparator type: attention control

Comparison participants: Be Smart intervention: 54
Comparison: dietary vs control

activity vs control

dietary and activity vs control

activity vs dietary

dietary and activity vs dietary

dietary and activity vs activity

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): proportion of children living with overweight or obesity

Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: no

Reason for exclusion from the meta-analysis: the results are reported as percentage of participants that are overweight or
obese. We excluded the results from meta-analyses because the sample sizes did not meet our threshold for implementing
transformations from proportions to means.

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This research was funded by the UK Food Standards Agency"

DOI:NR

General notes: data are reported as percentage of participants that are overweight or obese. We excluded the results from
meta-analyses because the sample sizes did not meet our threshold for implementing transformations from proportions to

means.

Wendel 2016

Study characteristics

Methods

Study name: NR

Study design: cluster RCT
N of arms: 2

Unit of allocation: classroom
Unit of analysis: individual
Intervention period: 2 years
Follow-up time(s): 2 years

Participants

Participants: 173

Setting: twenty-four schools in Texas

Country: United States

Country income: high income

Recruitment: the autors approached 24 teachers in 3 Texas schools (8 in each school), informed them the study’s purpose
and protocol, and offered them a financial incentive for their participation. All 24 teachers consented to take in the study. In
August 2011 research staff members attended the parent orientation events held at each of the schools and presented study
information to parents.

% of eligible population enrolled: teachers; 100% (24/24); childen: 79% (380/480);
Age (years): mean: 8.8
Gender/Sex: 49.7% boys

Interventions|

Theory: NR
Intervention type: activity
Intervention group(s) participants: 101 (at baseline)

Comparator type: non-active intervention




Comparison group participants: 72 (at baseline)
Comparison: activity vs control
Setting of the intervention: school
Setting of the intervention in sub-group analyses: school
Measured outcome(s): BMI; BMI percentile
o Outcome(s) included in the meta-analysis: BMI long term; BMI percentile long term (2 years)
utcomes .
Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Clinical Trial Registry: NR
Funder(s) type: mixed
\Writing and/or research independent from funder(s): yes
Funding details: Quote: "This study was supported by the Eunice Kennedy Shriver National Institute of Child Health and
Human Devel- opment (grant 5R21HD068841). M. E. Benden declares a financial conflict of interest associated with this
research since his US patented designsfor standing height school desks have been licensed by Texas A&M University to
Stand2Learn LLC, a faculty led startup company, of which he owns stock and whose desks were included in the treatment
groups used in this study. M. E. Benden’s COl is managed by a TAMU approved plan and his involvement was at the
Notes experimental design stage and not the data collection or analysis phases. The conclusions presented are those of the authors
and do not necessarily represent the official position of the National Institutes of Health."
DOI: "One author declares a financial conflict of interest associated with this research since his US patented designs for
standing height school desks have been licensed by Texas A&M University to Stand2Learn LLC, a faculty led startup
compnay, of which he owns stock and whose desks were included in the treatment group used in this study. His COl is
managed by a TAMU approved plan and his involvement was at the experimental design stage and not the data collection or
analysis phases. "
General notes: data were analysed according to an intention to treat plan; data from the TT and TC groups were merged and
analysed as intervention group; data from the CC and CT groups were merged and analysed as control group
White 2019
Study characteristics
Study name: iCook 4-H Study
Study design: RCT
Nof arms: 2
Methods Unit of allocation: parent/child dyad
Unit of analysis: individual
Intervention period: 24 months
Follow-up time(s): 4 months; 12 months; 24 months
Participants: 228
Setting: communies in six counties in Maine, Nebraska, South Dakota, Tennessee, and West Virginia
Country: United States
Country income: high income
Recruitment: Quote: "Recruitment occurred at youth-oriented organizations and clubs, schools and home schools, town
Participants halls, churches, pediatrician offices, grocery stores, 4-H and other Extension e-mail listservs, demonstrations at fairs and day

camps, and news releases and other media outlets. Model flyers, media scripts, and letters to community organizations were
used across states. Recruited adults received phone calls from researchers to confirm study eligibility, review the consent
form, and set appointment times for assessments."

% of eligible population enrolled: dyads: NR

Age (years): mean: 9.35 (SD 0.67)

Gender/Sex: 45% boys

Interventions|

Theory: Social Cognitive Theory, Experiential 4-H Learning Model
Intervention type: dietary and activity

Intervention group(s) participants: 151

Comparator type: non-active intervention

Comparison group participants: 77

Comparison: dietary and activity vs control

Setting of the intervention: community

Setting of the intervention in sub-group analyses: other

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI short term (4 months); zBMI medium term (12 months); zBMI long term (24
months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "Other funding for this material is from US Department of Agriculture Experiment Stations in Maine,
Nebraska, South Dakota, and West Virginia. The funding sponsors had no role in the design of the study; in the collection,
analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results."

DOI: "The authors have not stated any conflicts of interest."

General notes: NR

Williamson 2012

Study characteristics

Methods

Study name: Louisiana (LA) Health
Study design: cluster RCT

Nof arms: 3

Unit of allocation: school




Unit of analysis: individual
Intervention period: 28 months
Follow-up time(s): 18 months; 28 months

Participants

Participants: 1473

Setting: twenty three school systems in Louisiana

Country: United States

Country income: high income

Recruitment: Quote: "Twenty three school systems were invited to participate in LA Health. The research team then
contacted superintendents of school systems that had been invited to participate, gained their support, and progressed to
obtaining the support of principals, teachers, staff, and parents. Students were recruited in the school environment by a
variety of methods, including presentations to students and parents, fliers, and word of mouth."

% of eligible population enrolled: schools: 74% (17/23); children: 42% (2060/4857);

Age (years): mean: 10.5(SD 1.2)

Gender/Sex: 41.5% boys

Interventions|

Theory: Social Learning theory

Intervention type: dietary and activity

Intervention participants: primary prevention intervention: 713
primary + secondary prevention intervention: 760
Comparator type: attention control

Comparison participants: 587

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI

Outcome(s) included in the meta-analysis: zBMI long term (28 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT00289315

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "This project was supported by the National Institute for Child Health and Human Development of the
National Institutes of Health (R0O1 HD048483) and the U.S. Department of Agriculture (58-6435-4-90). In addition, this work
was partially supported by the NORC Center Grant #1P30 DK072476 entitled “Nutritional Programming: Environmental and
Molecular Interactions” sponsored by NIDDK, and C. Martin was supported by NIH grant K23 DK068052The authors disclose
no conflicts of interest.”

DOI:NR

General notes: NR

Xu 2015

Study characteristics

Methods

Study name: CLICK-Obesity
Study design: cluster RCT
Nof arms: 2

Unit of allocation: school
Unit of analysis: individual
Intervention period: 9 months
Follow-up time(s): 12 months

Participants

Participants: 1182

Setting: eight schools in the Jianye urban district of Nanjing

Country: China

Country income: upper middle income

Recruitment: Quote: "Eight schools were randomly selected from thirteen primary schools within Jianye district based on
estimates of sample size required and the average class size for primary schools. All the fourth graders within the eight
chosen schools were eligible to participate. Written informed consent regarding baseline and follow-up surveys as well as
participation in the lifestyle intervention were obtained from parents/guardians and the schools prior to the baseline survey."
% of eligible population enrolled: schools: 61.5% (8/13); children: 86.5% (1182/1225);

Age (years): mean: intervention: 10.2 (SD 0.51); control: 10.2 (SD 0.52)

Gender/Sex: intervention: 53.9% boys; control: 59.2% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 638

Comparator type: non-active intervention

Comparison group participants: 544

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Measured outcome(s): zBMI; BMI
Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)

Outcomes Outcome self-reported: no
Reason for exclusion from the meta-analysis: n/a
Notes Clinical Trial Registry: ChiCTR-ERC-11001819

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This research work was funded by the Nanjing Municipal Science and Technique Foundation
(200901088), Medical Science and Technique Development Foundation (2009-ZKX09034) The Young Medical Experts
Project of Nanjing Medical Science and technique Development Foundation (QRX11038) and Nanjing Municipal Center for
Disease Control and Prevention (Nanjing CDC), China. The research (Dr. Youfa Wang) was also supported in part by U.S.




National Institutes of Health (NIH,U54HD070725). The funder had no role in the decision to collect data, data analysis, or
reporting of the results."

DOI:NR

General notes: NR

Xu 2017 (5 other cities)

Study characteristics

Study name: NISCOC (Nutrition-based Intervention Study on Childhood Obesity in China)
Study design: cluster RCT
Nof arms: 2

Methods Unit of allocation: school

Unit of analysis: individual

Intervention period: 9 months

Follow-up time(s): 12 months

Participants: 7717

Setting: thirty schools from Shanghai, Chongging, Guangzhou, Jinan and Harbin

Country: China

Country income: upper middle income

Recruitment: Quote: "This study was a multi-center cluster randomized control trial. Six centers, including Shanghai,

Chongqing, Guangzhou, Jinan, Harbin and Beijing, were recruited (note: we are including data from all the cities but Beijing,
Participants as data from the Beijing schools are reported in Meng 2013); Two-step cluster sampling method was used for subjects’

selection. Firstly, 8 schools from Beijing and 6 schools from each other city were randomly chosen into the trial. The selected
schools were randomly divided into two groups in each other city (3 schools for comprehensive intervention and 3 schools for
control). In total, there were 15 comprehensive intervention schools, 15 control schools. Secondly, 2 classes from each
grade (1st to 5th) were selected randomly in every school. "

% of eligible population enrolled: schools: NR; children: 92% (7077/7717);

Age (years): mean: 9 (SD 1.4)

Gender/Sex: intervention: 50.9% boys; control: 50.6% boys

Interventions|

Theory: NR

Intervention type: dietary and activity

Intervention group(s) participants: 3773

Comparator type: non-active intervention

Comparison group participants: 3944

Comparison: dietary and activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zBMI; BMI

Outcome(s) included in the meta-analysis: BMI medium term; zBMI medium term (12 months)
Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: ChiCTR-PRC-09000402

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "This project has been funded by China Ministry of Science & Technology as “Key Projects in the
National Science & Technology Pillar Program

during the Eleventh Five-Year Plan Period”, grant number 2008BAI58B05. The funders had no role in study design, data
collection and analysis, decision

to publish, or preparation of the manuscript." From Meng 2013"

DOI: "We declare that the authors have no competing interests. "

General notes: this is a two-steps clustered RCT: first randomization was at school level; second randomization was at
classroom level. Participants were selected from Beijing and 5 other cities (2 cohorts); data are analysed separatelly for the
Beijing cohort and the other 5 cities cohorts. Data from all 5 arms are reported in both Meng 2013 and Xu 2017. From this

study we only extracted data from the 5 other cities (Shanghai, Chongging, Guangzhou, Jinan, Harbin). The data from the
Beijing cohort (3 arms) are extracted from Meng 2013 (Beijing).

Yin2012

Study characteristics

Methods

Study name: Fitkid - Georgia Fitkid Project

Study design: cluster RCT

Nof arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 3 years

Follow-up time(s): 9 months; 13 months; 20 months; 24 months; 33 months

Participants

Participants: 1187

Setting: eighteen schools in Augusta, Richmond County, Georgia

Country: United States

Country income: high income

Recruitment: Quote: "Participant recruitment took place from late spring in 2nd grade students to early fall in 3rd grade
students in 2003. Additional recruitment occurred at the beginning of years 2 and 3 in schools with low enrollment. In early
spring 2003, the FitKid research team identified 18 schools from 22 interested schools that met the selection criteria. To
assure that similar types of schools were present in both the intervention and control arms, we first stratified schools on the
basis of geographic location (urban, suburban, and rural). In May 2003, our research staff visited all second-grade students in
the 18 selected schools during PE periods and explained the project to them. Students who expressed interest in the study
were asked to take a packet, including a letter describing the study, consent and assent forms, and a prepaid envelope to




their parentsAll third graders who attended intervention schools were invited to enroll in the 3-year FitKid program. "
% of eligible population enrolled: schools: 69% (18/29); children: 52% (614/1187);

Age (years): mean: 8.7 (SD 0.5)

Gender/Sex: 47% boys

Interventions|

Theory: Environmental Change

Intervention type: activity

Intervention group(s) participants: 603

Comparator type: non-active intervention

Comparison group participants: 584

Comparison: activity vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): zZBMI

Outcome(s) included in the meta-analysis: zBMI medium term(13 months)
zBMI long term (33 months)

Outcome self-reported: no

Reason for exclusion from the meta-analysis: n/a

Notes

Clinical Trial Registry: NCT02793024

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): yes

Funding details: Quote: "None of the authors has a known conflict of interest, financial or otherwise that would affect the
analysis or interpretation of the data presented within this manuscript. This study was funded by the National Institutes of
Health (DK063391)."

DOI: "No financial disclosures are reported by the authors of this paper. None of the authors has a known conflict of interest,

financial or otherwise that would affect the analysis or interpretation of the data presented within this manuscript."
General notes: NR

Zota 2016

Study characteristics

Methods

Study name: DIATROFI Program

Study design: cluster RCT

N of arms: 2

Unit of allocation: school

Unit of analysis: individual

Intervention period: 1 school year (9 months)
Follow-up time(s): 9 months

Participants

Participants: 21261

Setting: one hundred fourty-six schools in Attica, Thessaloniki and the rest of Greece

Country: Greece

Country income: high income

Recruitment: Quote: "After establishing initial contacts with all schools in low socioeconimic status areas, a total of 1053

schools’ principals, corresponding to 140,468 students, declared their willingness to participate for the 2013-2014 school
year and completed the relevant application form. Depending on funding availability, a set of criteria was used to prioritize the
schools that applied. All students of participating schools were offered the opportunity to receive the free meal, irrespective of
their socioeconomic status, so as to avoid stigmatization. Parents who did not wish their child to participate provided a
signed statement."

% of eligible population enrolled: schools: 36% (146/406); children: 35% (21261/61506);

Age (years): range 4-18 years

Gender/Sex: multicomponent intervention: 50.7 % boys; environmental intervention: 48.8%

Interventions|

Theory: NR

Intervention type: dietary

Intervention group(s) participants: 10561 (participants in age group 5-18 years)
Comparator type: non-active intervention

Comparison group participants: 10700 (participants in age group 5-18 years)
Comparison: dietary vs control

Setting of the intervention: school

Setting of the intervention in sub-group analyses: school

Outcomes

Measured outcome(s): odds ratio of changing from a weight status of overweight or obesity to a normal weight status
Outcome(s) included in the meta-analysis: n/a

Outcome self-reported: yes

Reason for exclusion from the meta-analysis: the results are not eligible for meta-analysis: data reported as odd ratios of
changing the weight status from overweight or obese classification to normal weight

Notes

Clinical Trial Registry: NR

Funder(s) type: non-industry

\Writing and/or research independent from funder(s): NR

Funding details: Quote: "The DIATROFI Program was funded by the Stavros Niarchos Foundation and has been approved
and runs under the auspices of the Greek Ministry of Education and Religious Affairs"

DOI: Conflict of interest: none declared

General notes: participants were children (4-11 years old) and adolescents (12-18 years old); only data from the children
group are included in this review; narrative only in previous review. Data reported as probability of improving the weight status

of adolescents.

Abbreviations
error.

- NR: not reported; n/a: not applicable; RCT: randomised controlled trial; SD: standard deviation; SE: standard

Characteristics of excluded studies [ordered by study ID]




Study Reason for exclusion

Allender 2021 Ineligible study design (cross-sectional study)

Beets 2014 Ineligible study dsign (repeated cross-sectional group randomized controlled trial)
Braun 2016 Outcome of interest was not measured

Braun 2019 Outcome of interest was not measured (follow-up time < 12 weeks)

Christiansen 2013 Outcome of interest was not measured

Coleman 2005 Outcome of interest was not measured

De Oliveira 2015 Ineligible study design (not a RCT)

Dominguez-Munoz 2021 |Ineligible aim of the intervention

Dong 2021 Ineligible study design (non-randomized study)

Fernald 2009 Ineligible population (children age was < 5 years at baseline)
Gruber 2015 Ineligible study design (non-randomized study)

Herscovici 2013 Ineligible study design (<3 clusters/group)

Jones 2020 Ineligible study design (cross-sectional study)

Lubans 2011 Ineligible study design (<3 clusters/group)

Madsen 2015 Ineligible study design (<3 clusters/group)

Madsen 2021 Ineligible aim of the intervention

Mattos 2018 Ineligible study design (non-randomized study)

Meng 2020 Ineligible study design (the control groups is non-randomized)
Muckelbauer 2010 Ineligible study design (non-randomized study)

NCTO00061165 2003 Outcome of interest was not measured

NCT01845480 2013 Ineligible population (target population were children with obesity or overweight)

NCT03069274 2017 Ineligible study design (<3 clusters/group)

NCT03422926 2018 Outcome of interest was not measured

NCT03469752 2018 Outcome of interest was not measured

NCT03479658 2018 Outcome of interest was not measured

NCT0388511

52019 Outcome of interest was not measured

NCT04863040 2021 Outcome of interest was not measured

NCT04864574 2021 Outcome of interest was not measured

NCT05358444 2022 Ineligible study design (non-randomized)

NCT05417347 2022 Outcome of interest was not measured

NCT05468216 2022 Outcome of interest was not measured
Nezami 2020 Outcome of interest was not measured
Parkinson 2015 Ineligible aim of the intervention

Perry 2021 Ineligible study design (<3 clusters/group)
Polonsky 2019 Ineligible aim of the intervention

Prina 2014 ineligible aim of the intervention

Reed 2008 Ineligible study design (<3 clusters/group)
Robbins 2006 Ineligible study design (<3 clusters/group)
Sallis 1993 Ineligible study design (<3 clusters/group)
Sevinc 2011 Ineligible study design (<3 clusters/group)
Waters 2017 Ineligible study design (repeated cross-sectional design with nested longitudinal subsample)
Zafiropulos 2015 Outcome of interest was not measured

RCT: randomized controlled trial

Characteristics of studies awaiting classification [ordered by study ID]

Larruy-Garcia 2022

Study name: MELIPOP (MEditerranean Llfestyle in Pediatric Obesity Prevention)
Study dates: March 2018 (starting date)

Methods Study design:

Unit of allocation: individual

Unit of analysis: individual

Setting: Primary Health centres in Cérdoba, Santiagode Compostela and Zaragoza
Participants |Country: Spain

Age (years): 3-6

Interventions

Intervention type: dietary and activity

Setting of the intervention: community (primary care)

Brief description: education on Mediterranean lifestyle (Mediterranean diet and physical activitypromotion), combined with
the provision of extra-virgin olive oil and fish, in order to be consumed at least 3 timesper week. Physical activity sessions with
a physical activity monitor will also be offered for free to the children (2sessions of 60 minutes of moderate-vigorous physical
activity, per week). The participants' degree of compliancewith the intervention will be periodically monitored

Outcomes

Measured outcome(s): BMI

Notes

Trial registration: NCT04597281

Funding: NR

DOI:NR

General notes: eligible participants were children > 3 years and < 7 years, with at least one parent having a BMI > 25 kg/m?,
with no disease responsible for the high BMI. Children from families having dietary habits not fitting with the characteristics of




the dietary intervention were not eligible. It is unclear whether the mean age of the participants is > 5 years, and thus whether
the study is eligible for inclusion in our review and we were unable to obtain such information from the authors (the authors
were contacted on 13 February 2023 but they were unable to clarify the age of the participants)

Widhalm 20

22

Study name: EDDY Young Study
Study dates: September 2016 (baseline measurements)

Methods Study design: NR in the abstract
Unit of allocation: NR in the abstract
Unit of analysis: individual
Setting: elementary schools in Vienna
Participants |Country: Austria

Age (years): 8-11

Interventions

Intervention type: dietary and activity
Setting of the intervention: school
Brief description: eight units nutrition teaching and 16 units special physical activity training

Outcomes |Measured outcome(s): BMI
Trial registration: NR
Funding: The project was carried out by a scientific Grant made possible by Hofer/Sattledt (Die Durchfiinrung des Projektes
wurde durch einen wissenschaftlichen

Notes Grant der Fa. Hofer/Sattledt ermdglicht)

DOI: The authors declare that no conflict of interest consists (Die Autorinnen/Autoren geben an, dass kein Interessenkonflikt
besteht)
General notes: the article is writen in German and needs translation (data extracted from the translated abstract reported in

the main article)

BMI: body mass index; DOI: declaration of interests; NR: not reported

Characteristics of ongoing studies [ordered by study ID]

ACTRN12620001101976 2020

Study name [PPDP (Pasifika Preventing Diabetes Programme)
Study design: cluster RCT (stepped wedge)
Methods Unit of allocation: church
Unit of analysis: individual
Setting: churches in Greater Western and South Easte