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ABSTRACT

Introduction: This scoping review aims to identify all outcomes reported in school-based obesity prevention interventions in
childhood. It serves as an essential first step towards developing an internationally agreed-upon Core Outcome Set (COS), which
defines what should be measured in all school-based childhood obesity prevention studies, thereby reducing research waste and
enhancing the comparability and relevance of future research.

Methods: Four databases (PubMed, Embase, Cochrane Database of Systematic Reviews, and PsycINFO) were searched for
published studies on controlled trials of school-based overweight/obesity prevention interventions in 6- to 12-year-olds, from
inception until June 2024. Two researchers independently searched for relevant articles, extracted study/intervention charac-
teristics, and reported outcomes. Through multiple meetings and feedback rounds, an international expert panel, including
researchers (n=>5), healthcare providers (n=4; i.e., pediatrician, youth health physician, dietician, psychologist), and a health
educator identified unique outcomes underlying all reported outcomes, by reflecting on what was measured irrespective of how
outcomes were defined and measured.

Results: In total, 262 published studies that evaluated 242 interventions were included in this review. From these studies, we
extracted 642 different reported outcomes. BMI (kg/m?) was the most frequently reported outcome (128 studies), then BMI-z (108
studies) and BMI categories (100 studies). Experts identified 69 unique outcomes from all reported outcomes.

Abbreviations: BMI, body mass index; COS, Core Outcome Set; EBRBS, energy balance related behaviors; PRISMA, Preferred Reporting Items for Systematic
Reviews and Meta-Analysis; UK, United Kingdom; USA, United States of America
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Conclusion: There is substantial heterogeneity in outcomes reported in studies evaluating school-based overweight/obesity

prevention interventions in 6- to 12-year-olds, limiting a synthesis of evidence in meta-analyses. This highlights the need for a

consensus-based COS to improve the comparability and relevance of evidence of childhood obesity prevention trials.

1 | Introduction

The prevalence of overweight (including obesity) among chil-
dren has persistently increased worldwide during the last de-
cades, in both developed and developing countries [1, 2]. These
trends are worrisome, as being overweight has an adverse effect
on children's physical and mental health [3]. In addition, being
overweight as a child has the tendency to track into adulthood
[4]. Six out of 10 children who are overweight at age 5-7 are
overweight at age 15-17 [5]. Therefore, prevention of overweight
in childhood is an international public health priority.

The causes of overweight in children are complex and include,
among others, the obesogenic environment leading to unhealthy
diet and insufficient physical activity [6-11]. Therefore, hundreds
of interventions stimulating a healthy diet and physical activ-
ity in children have been developed and tested over many years
[12-14]. As most children can be reached via schools, this context
has formed a convenient and feasible setting for overweight pre-
vention. Schools can provide a variety of opportunities for inter-
ventions throughout the day (e.g., physical activity opportunities
during recess and after-school programs, free school lunches)
[15, 16]. Moreover, school settings also provide an infrastructure
and environment wherein interventions can be delivered to posi-
tively influence children's health behaviors [16-18].

A wide range of school-based interventions targeting the preven-
tion of overweight among children are implemented in various
countries internationally. However, the lack of a standardized
set of outcomes has led to substantial heterogeneity in reported
outcomes in terms of how reported outcomes are defined and
measured. For example, to assess children's body composition,
outcomes such as BMI, body fat, and skinfold thickness are re-
ported, reflecting different ways to measure body composition
(i.e., ratio of weight to height, bioelectrical impedance analysis
[BIA], and thickness of multiple skinfolds using calipers, respec-
tively). Despite the potential of statistical analyses to combine dif-
ferent outcomes such as BMI, BMI percentiles, and BMI-z [19], this
heterogeneity in reported outcomes remains and impedes compa-
rability across studies and the synthesis of evidence from these
publications in systematic reviews and meta-analyses [16, 17, 20].
A Core Outcome Set (COS), defined as an agreed minimum set
of outcomes that should be measured and reported in all stud-
ies within a specific area, would address these challenges [21].
Developing and implementing a COS for school-based interven-
tions targeting the prevention of overweight in children is essen-
tial to reduce outcome reporting bias, enhance the consistency and
relevance of reported outcomes, and ultimately improve the com-
parability, utility, and impact of the research in this field [21, 22].

The first step in developing such a COS is to obtain consensus on
what should be measured and reported in all studies evaluating
school-based interventions targeting the prevention of overweight
in children, irrespective of how to measure the outcomes included

in the COS. To guide the consensus process on what should be mea-
sured, this scoping review aims to explore the scope of outcomes
used in recent publications evaluating school-based interventions
targeting the prevention of overweight in children aged 6-12years
[22]. Specifically, this scoping review aims to (1) summarize out-
comes currently reported in publications evaluating school-based
interventions designed to prevent overweight among children and
(2) identify all unique outcomes underlying the reported outcomes
by disregarding how outcomes were defined and measured. The
resulting list of outcomes will be taken forward and presented in
an international Delphi study aimed at reaching consensus on
which outcomes should be included in a COS for school-based
intervention studies focused on preventing overweight (including
obesity) in children [22].

2 | Methods

The scoping review was registered in Open Science Frameworks
(registration DOI 10.17605/0OSF.IO/AQTYU), and the proto-
col for the overall COS development study is registered in the
COMET database (http://www.comet-initiative.org/studies/
details/971). We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) statement
[23] using the extension for scoping reviews [24].

2.1 | Literature Search and Eligibility Criteria

We searched four databases (PubMed, Embase, Cochrane
Database of Systematic Reviews, and PsycINFO) from inception
to June 2024. The full search strategy can be found in File S1. The
search contains terms related to children (e.g., child, youth), pre-
vention (e.g., health promotion), overweight (e.g., body weight,
obesity), and controlled trials (e.g., controlled trials, clinical trials).
Published studies were included if they (i) evaluated school-based
interventions aimed at the prevention of overweight (including
obesity); (ii) included children and adolescents aged between 6 and
12years—which we refer to as children from this point onward,
both at baseline as well as at follow-up measurement; and (iii) used
a controlled design (randomized or non-randomized). Only full-
text articles published in English in a peer-reviewed journal were
included. Studies in children with a disease or disorder (e.g., atten-
tion deficit disorder, autism) were excluded.

2.2 | Selection Procedure

First, two pairs of reviewers (LV/DH and AD/TA) independently
checked all identified titles and abstracts to establish potentially
relevant studies. Additionally, these pairs of reviewers checked
the reference lists of reviews identified by the search in the
Cochrane Database of Systematic Reviews. Disagreements be-
tween reviewers were resolved through discussion, and full-text
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papers were obtained for publications meeting the inclusion cri-
teria during the initial screening. Second, two reviewers (LV/
DH and AD/TA) independently screened all full-text papers to
determine if the inclusion criteria were met. Whenever neces-
sary, a third reviewer was consulted. Disagreements were re-
solved through discussion.

2.3 | Data Extraction Process

Two reviewers independently extracted data from the included
studies (LV/DH and AD/TA) using a standardized data ex-
traction sheet. Information was extracted regarding study
design, study population, type and focus of intervention(s),
reported outcomes, and measurement tools. Disagreements
were solved through discussion. To provide a clear overview
of reported outcomes, we merged similar outcomes (e.g., BMI
z-score and BMI SDs; consumption of unhealthy snacks and
consumption of energy-dense snacks) and grouped outcomes in
domains (e.g., anthropometric measurements, 24-h movement
behaviors). Two reviewers (LV and TA) merged and grouped out-
comes, which were checked by a third reviewer (DH).

2.4 | Identification of Unique Outcomes

An expert panel was formed to critically review all outcomes
reported in the included studies and the identify unique out-
comes underlying these outcomes, by reflecting on what was
measured irrespective of how outcomes were defined and
measured. For example, experts discussed that the reported
outcomes BMI-z and body fat percentage are two different mea-
sures of the unique outcome body composition. We chose the
word “unique” as the grouping of outcomes are unique to this re-
view. Existing outcome taxonomy did not allow sufficient detail
that was needed for this review, and therefore, a more granular
process was required. The expert panel initially consisted of five
members from the Netherlands with expertise in the prevention
of childhood overweight (AS, EvdA, LS, LvH, MC), including
two researchers, two healthcare providers (i.e., a pediatrician,
a youth health physician), and one health educator (see de Vries
et al. [22] for more details). The expert panel members were re-
cruited via email from the authors' network. In-person meetings
were organized with the expert panel members, during which
the list of outcomes identified through the scoping review was
reduced to a comprehensive list of unique outcomes. An inde-
pendent facilitator (IG) experienced in COS development guided
the in-person meetings with the Dutch members. The experts
participated in multiple meetings and feedback rounds via e-
mail to reach a consensus on the unique outcomes underlying
all reported outcomes. Two meetings (with five and three Dutch
experts, respectively) and multiple feedback rounds via email
were required to identify the first list of unique outcomes under-
lying all reported outcomes. After that, we grouped the unique
outcomes by outcome domain, where applicable, coherent with
the taxonomy proposed by Dodd et al. [25].

Once a first list of unique outcomes was identified, five inter-
national members were added to the expert panel to reflect
and provide feedback on this list of outcomes. These additional
members consisted of three researchers and two healthcare

providers (i.e., a dietician, a psychologist) (JR, LR, MD, MS,
UE). During individual online meetings, these international
experts reflected and provided feedback on the list of unique
outcomes within their domain of expertise. An updated list of
unique outcomes was established from this input and feedback.
Thereafter, TA and DH provided a draft working description for
each unique outcome, based on commonly used definitions as
well as descriptions in the literature and input from the expert
panel members. This list of updated unique outcomes with draft
working descriptions was subsequently circulated via email to
all experts for further feedback. Based on all feedback, a final
list of unique outcomes, working descriptions, and examples of
reported outcomes was completed.

3 | Results
3.1 | Study Selection

The PRISMA flowchart in Figure 1 illustrates the record identi-
fication screening and inclusion process. After removing dupli-
cates, the literature searches yielded 15,685 records, and after
screening titles and abstracts, 504 full-text articles were checked
for eligibility. In addition, we screened the reference list of one
relevant Cochrane review identified through the Cochrane
Database. This yielded 435 additional records. The full texts of
16 of these were checked, and seven met the inclusion criteria.
In total, we included 262 published studies that evaluated 242
interventions in the present scoping review. File S2 shows the
complete list of studies and data extraction. File S3 shows the
reference list of all included studies.

3.2 | Study Characteristics

The 262 included intervention studies were conducted in 45 dif-
ferent countries, with the majority from the United States (58
studies), the United Kingdom (15 studies), China (10 studies),
and Germany (nine studies), including intervention durations
ranging from 1month to 3 school years. Studies included 11-
5727 participants (0%-100% girls) in the intervention group and
15-5314 participants (0%-100% girls) in the control group, with
an average age of 6.0-12.3years in the intervention group and
5.9-12.4years in the control group.

3.3 | Reported Outcomes

File S4 shows all (merged) reported outcomes, and Table 1
shows the most frequently reported outcomes, as well as the
frequency with which they were reported and the domains in
which they were grouped. The 262 studies reported 646 different
outcomes, with studies reporting between 1 and 57 outcomes.
BMI (kg/m?) was the most frequently reported outcome (128
studies), followed by BMI-z (108 studies) and BMI categories
(100 studies). Fifty-one studies reported both BMI (kg/m?) and
BMI-z, and 18 studies reported BMI (kg/m?), BMI-z, and BMI
categories. Fifty-three percent of all outcomes (n=2345) were
only reported in one study. Outcomes were grouped into 10 dif-
ferent domains: anthropometric measurements, academic skills,
dietary behaviors, fitness and motor skills, parental, physical
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FIGURE1 | PRISMA flow chart study selection process.

environment, physiological, psychological, 24-h movement be-
haviors, and a miscellaneous outcomes domain. The 10 most
frequently reported outcomes covered the anthropometric and
dietary behaviors domains. Outcomes completing the 20 most
frequently reported outcomes additionally covered the domains
of 24-h movement behaviors, fitness and motor skills, and physi-
ological and psychological domains. File S4 includes a summary
description of the most frequently reported outcomes for each
outcome domain.

3.4 | Identified Unique Outcomes

Table 2 presents the final list of 68 unique outcomes that the ex-
pert panel identified from the 646 reported outcomes, grouped
by outcome domain and including their working descriptions
and examples of reported outcomes. Some of the reported out-
comes were classified as “not an outcome” as, according to
the experts, these outcomes reflected an interpretation or an
adherence-related result. For example, for the reported outcome
“intake of highly recommended food,” no unique outcome was
identified as what is meant by “highly recommended food” was
considered to be open to interpretation. Most unique outcomes
were identified in the psychological domain (n =16), followed by
the 24-h movement behaviors domain (n=10), the fitness and
motor skills domain (n=9), dietary behaviors domains (n=11),
the parental domain (n=7), the physiological domain (n=6),
the academic skills domain (n=4), the physical environment
domain (n =3), and the anthropometric domain (n=2).

Several outcomes in the dietary behaviors, parental, physical
and political environment, psychological, and 24-h movement
behavior domains need further specification, as indicated be-
tween brackets in Table 2. For example, the outcome drink
intake in the dietary behaviors domain needs specification of

5 Records removed before screening:
s Records identified from: ?Lég_i;;ate records removed (n =
o = ’
ig Databases (n = 15,686)
5 Records identified from other methods
K=} Reference list — 435
|
Records excluded based on title
Records screened »| and/or abstract
(n=10,443) (n = 9,906)
; 1
=
=
3
S -
,},’ Full texts assessed for eligibility Records excluded (n=251)
(n=1520) »| Reason for exclusion: publication not in
English, goal of intervention not obesity
prevention, wrong age of study population, no
full text available, only (conference) abstract
— available, without peer review, only protocol
available, not a controlled trial, not school-
PR v based specifically, secondary data analysis,
- already included.
3 Papers included in review
=] -
= (n=262)
=
e

the “amount” (e.g., servings/day), “context” (e.g., in class), “fre-
quency” (times/week), “timing” (e.g., at breakfast), and “type”
(e.g., soft drink). The outcome physical activity duration in the
24-h movement behaviors domain needs specification of among
others the “intensity” (e.g., light physical activity).

4 | Discussion

Our scoping review on outcomes reported in studies evaluating
school-based interventions targeting overweight and obesity in
6- to 12-year-old children showed that the 262 included studies
reported 646 different outcomes. This finding confirms the het-
erogeneity in reported outcomes and substantiates the need for
a COS to enhance the comparability, relevance, and reliability
of future research [16, 17, 20]. BMI (kg/m?) was the most fre-
quently reported outcome, being reported in only 49% of stud-
ies (n=128). Consequently, when considering a meta-analysis
to assess the effectiveness of school-based interventions aimed
at preventing overweight and obesity in childhood on BMI (kg/
m?), only 128 out of 262 studies would be suitable for this meta-
analysis. If we consider all reported outcomes and, for example,
two to five studies as the minimum number of studies needed
for conducting a meta-analysis, 54% to 85% of reported outcomes
could not be included in a meta-analysis. The expert panel mem-
bers identified 68 unique outcomes underlying the reported out-
comes, grouped in 10 outcome domains, which will be taken
forward and presented in an international eDelphi study aimed
at obtaining consensus on which of these outcomes should be
included in the final COS.

A previous scoping review summarizing outcomes reported in
randomized controlled trials of early childhood (children aged
from birth to 5years) obesity prevention interventions identi-
fied 221 unique outcomes across 18 outcome domains [28]. Our
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TABLE 1
were grouped and the underlying unique outcome.

| The top 20 outcomes most frequently reported in included studies, along with their reporting frequency, the domain in which they

Reported outcome Frequency Domain Unique outcome
1 BMI (kg/m?) 128 Anthropometric Body composition
2 BMI-z 108 Anthropometric Body composition
3 BMI categories 100 Anthropometric Body composition
4 Waist circumference 80 Anthropometric Fat distribution
5 67 Anthropometric Body composition
6 Consumption of sweetened beverages 64 Dietary behaviors Drink intake
7 Consumption of fruits 59 Dietary behaviors Food intake (amount, type)
8 Consumption of vegetables 59 Dietary behaviors Food intake (amount, type)
9 Weight 51 Anthropometric Body composition
10 Height? 50 Anthropometric Not an outcome
11 Moderate-to-vigorous physical 45 24-h movement behaviors Physical activity—
activity, time spent duration (intensity)
12 Skinfold thickness 41 Anthropometric Body composition
13 Cholesterol levels 41 Physiological Lipid metabolism
14 Physical activity, time spent 37 24-h movement behaviors Physical activity—duration
15 Aerobic, cardiovascular endurance 37 Fitness and motor skills Cardiorespiratory fitness
16 Systolic blood pressure 33 Physiological Blood pressure
17 Diastolic blood pressure 33 Physiological Blood pressure
18 Sedentary behavior, time spent 32 24-h movement behaviors Sedentary behavior—duration
19 BMI percentile 31 Anthropometric Body composition
20 Knowledge on (healthy) nutrition 26 Psychological Knowledge (type)

Abbreviation: BMI, body mass index.

2The outcome “height” was reported in 49 of the included studies, yet the experts classified it as “not an outcome” as they discussed that height is not an outcome in
itself in these types of school-based overweight/obesity prevention studies, but measured to calculate anthropometric outcomes.

review identified fewer unique outcomes (i.e., n =68) compared
to the review of Brown et al. [28], which indicates a larger vari-
ance in outcomes used in obesity prevention studies in the early
years, compared to school-based obesity prevention studies in
6- to 12-year-old children. Alternatively, the difference in num-
ber of unique outcomes could be explained by a difference in
the process of identifying unique outcomes. Brown et al. [28]
describe an iterative process of categorizing, sorting, and merg-
ing of outcomes, conducted by one researcher and checked by
a member of the steering group. In our current project, we as-
signed an expert panel the task of identifying unique outcomes
underlying the reported outcomes irrespective of how outcomes
were defined and measured. Despite this difference, similarities
in the broad range of outcome domains and outcomes within
these domains are evident: the anthropological, physiological,
parental, dietary behaviors, fitness and motor skills, and physi-
cal and political environmental domains (and outcomes in these
domains) described in our review have considerable overlap
with the domains anthropometry, dietary intake, physical activ-
ity, sedentary behavior, sleep, parent/caregivers practices, motor
skill development, environmental, and blood and lymphatic sys-
tem (and outcomes in these domains) as described in the review

of Brown et al. [17]. Remarkably, outcomes described in the eco-
nomic and oral health domains in the review of Brown et al. [28]
were not identified in the present review.

As described in our protocol paper [22], we initially planned to
group the identified unique outcomes by outcome domain ac-
cording to the taxonomy by Dodd et al. [25]. However, this tax-
onomy includes clinical outcome domains, which we felt did not
fit with the unique outcomes identified in the included studies
aimed at the prevention of overweight and obesity. Rather, we
created additional new domains by which we grouped the iden-
tified unique outcomes, largely overlapping with the domains as
described by Brown et al. [28]. To allow future COS initiatives
in the field of prevention, we suggest extending the outcome do-
main taxonomy of Dodd et al. [25] with domains covering out-
comes relevant for prevention. The domains suggested in the
present study and the study of Brown et al. [28] could inform
outcome domains used in prevention or public health.

Unsurprisingly, and in line with the findings of Brown et al.
[28], the most frequently reported outcomes were grouped in the
anthropometric domain, followed by outcomes in the dietary
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Examples of reported outcomes
from published studies
Time spent watching TV on weekend days;
frequency of screen use; sitting time

Working description
Outcomes related to the type of sedentary behavior; including the
duration, frequency, and timing of the sedentary behaviors

(Continued)
Sedentary behavior—Type (duration,

|
Unique outcome?
frequency, timing)

TABLE 2

Time spent in sedentary activities; time spent

Outcomes related to the amount of time spent in sedentary
behavior; including the timing of the sedentary behaviors

Sedentary behavior—Duration (timing)

in sedentary activities on weekend days; time
spent in sedentary behaviors on an average day

Frequency of sedentary breaks; number

Outcomes related to the number of times participating in sedentary

Frequency

Sedentary behavior

(timing)

of sedentary breaks on weekdays

behavior; including the timing of the sedentary behaviors

Sleep time; sleep duration; sleeping 10h or more

Outcomes related to a naturally recurring and reversible biobehavioral
state characterized by relative immobility, perceptual disengagement,

Sleep (duration)

and subdued consciousness; including the duration of sleep

Abbreviations: EBRBs, energy balance related behaviors; TV, television.

duration (intensity) specifies that reported outcomes on

2The details between brackets refer to the specific aspects of the unique outcome, as reflected by the reported outcomes. For example, the unique outcome physical activity

the duration of physical activity include the intensity of the activity (e.g., moderate physical activity).

"These unique outcomes in this domain need further specification (i.e., what is the “type” of, for example, parental support) to measure any factor related to EBRBs.

“Physical activity refers to any bodily movement produced by skeletal muscles that results in energy expenditure [26].

dSedentary behavior refers to activities that do not increase energy expenditure substantially above the resting level and includes activities such as sleeping, sitting, lying down, and watching television, and other forms of screen-

based entertainment [27].

behavior domain and the 24-h movement behaviors domain,
reflecting the energy balance-related behaviors that, in case of
a positive balance, cause excessive weight gain. Outcomes in
these domains provide important insights into whether the in-
tervention has been effective in terms of changes in targeted be-
haviors, whereas outcomes in the other domains provide insight
into potential determinants of the targeted behaviors [18].

We will present the final list of unique outcomes to relevant
stakeholders in an international eDelphi study to obtain consen-
sus on which of these outcomes should be included in the final
COS for school-based intervention studies aimed at preventing
obesity in 6- to 12-year-old children. It will be interesting to find
out whether there is consensus on including outcomes from all
the described domains. Additionally, as the anthropometric, di-
etary behavior, and 24-h movement behavior domains include
21 unique outcomes in total, it will be interesting to find out for
which of these unique outcomes consensus will be achieved.
Through an international eDelphi study and consensus meeting
to establish a COS for early childhood obesity prevention inter-
ventions, Brown et al. [29] showed that consensus was reached
for 22 outcomes from nine outcome domains (out of the 221 out-
comes across 18 domains). This final COS includes outcomes
reflecting targeted behaviors and potential determinants of the
targeted behaviors, covering the anthropometry, dietary intake,
sedentary behavior, physical activity, sleep, outcomes in parents/
caregivers, environmental, emotional/cognitive functioning,
and economics domains. Notably, a COS prescribes a minimal
set of outcomes to be measured and reported. Any country or
context specific outcome preferences that are not considered
“core” in the established COS could be added in a country or
context specific extension of the COS, that should be established
through a separate consensus process.

To identify outcomes relevant to the children themselves, we
conducted standardized interactive focus groups in six countries
across three continents, involving 159 children aged 8-13years
[30]. Children proposed 170 unique outcomes, with most top-20
outcomes reflecting mental, social, or cognitive aspects of health
and well-being (e.g., “having fun,” “being happy,” and “making
friends”), and none of the top-20 outcomes relating to children's
body weight and fat mass [30]. In contrast, the present scop-
ing review showed that the top-20 of most reported outcomes
include a large number of outcomes related to children's body
weight or fat mass. All outcomes that were reported by children
in at least two countries and were overall rated by children as
“very important” will be added to the list of unique outcomes
that will be put forward and presented in the eDelphi study (in-
cluding “being healthy,” “healthy diet,” “concentration,” “hav-
ing fun,” and “feeling happy”).

Once consensus is reached on what to measure, it is essential
to identify and obtain consensus on the most appropriate mea-
surement instruments for assessing the core outcomes in the
COS (i.e., how to measure) [21, 31]. Hereby, not only the optimal
validity but also the feasibility of the measurement instruments
should be considered, which calls for reviews on measurement
properties (e.g., validity, reliability, and feasibility) of different
measurement instruments [31]. We found a large variety of re-
ported outcomes belonging to a unique outcome, for example,
only two unique outcomes were identified from the 51 reported
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outcomes in the anthropometric domain. This finding may
point to future challenges in obtaining consensus for the most
appropriate measurement instrument for the core outcomes in
the future COS.

The COS we are currently developing would be of great value in
guiding researchers in choosing the outcomes of future inter-
vention studies and reducing research waste by including out-
comes relevant to all key stakeholders. However, the uptake of a
COS is variable and typically low [32], indicating that develop-
ing a COS is not enough. Barriers and facilitators to COS uptake
are being identified [33] and our role is to prioritize the involve-
ment of relevant stakeholders during the eDelphi study as well
as contacting journal editorial teams and funders that publish
and fund school-based obesity prevention studies. It would also
be interesting to chart the development time course and uptake
of COS that were developed without funding or with partial/spo-
radic funding like ours.

A strength of this study is the thorough identification of reported
outcomes in a scoping review by two reviewers independently.
The assessment of unique outcomes underlying all reported
outcomes by a group of international experts during multiple
meetings and feedback rounds additionally strengthens this
study. The study has several limitations; however, given the
breadth and number of studies included in this review, do not
significantly impact the strength of the study results. In case of
lack of clarity on outcomes, we did not contact the correspond-
ing author of the study to obtain clarification. By merging out-
comes that we believed were similar yet differed in wording or
reflected a specific timing or context (e.g., “time spent in physi-
cal activity” and “time spent in weekend day physical activity”),
important aspects of an outcome (in this case, the timing of
physical activity) might have got lost. To prevent this, we added
specific aspects of the unique outcomes between brackets (e.g.,
physical activity duration [timing]). Moreover, we will encour-
age the participants in our eDelphi study (including researchers
who contributed to the studies in the current scoping review) to
add (specific aspects of) outcomes they feel are currently miss-
ing in our list of unique outcomes. We may also have missed
outcomes due to publication bias and reporting bias, where au-
thors publish only outcomes with favorable results as well as due
to the exclusion of studies published in languages other than
English. Research from the global south is underrepresented
in the included studies, yet based on the number of unique out-
comes we anticipate that this review covers all unique outcomes
related to school-based obesity prevention interventions for 6- to
12-year-olds. Finally, our decision to exclude studies focusing on
samples with a disease or disorder and studies evaluating obe-
sity treatment interventions and to focus on the school setting
means that the future COS will also have this specific focus. We
recommend future studies to set up a Delphi study to explore
the relevance of the outcomes in our COS beyond school-based
obesity prevention interventions for 6- to 12-year-olds.

We conclude that the heterogeneity in outcomes that are cur-
rently reported in studies evaluating school-based interventions
targeting childhood overweight and obesity confirms the need
for consensus on the most important outcomes in a COS for this
public health problem. The identified 68 unique outcomes serve
as a starting point in the international online Delphi study to

establish a core outcome set for school-based interventions tar-
geting childhood overweight and obesity.
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