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Abstract

Background: This structured narrative review summarizes and critically appraises eval-
uated childhood obesity prevention programs implemented in European countries and
published between 2015 and 2024. Methods: Systematic searches for PubMed, EBSCOhost,
and Google Scholar, complemented by research registries, were conducted year-by-year
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population-scaled physical activity or community-based programs as well as in multidisci-
plinary healthcare-supported approaches; however, these strategies were typically resource-
intensive and sometimes showed differential effectiveness across socioeconomic or cultural
groups. Conclusions: The evidence indicates that single-setting or short-term interventions
may improve selected behavioral outcomes but are generally insufficient to produce sus-
tained effects on anthropometric measures without integration into broader, multi-level
strategies. It is needed to integrate families, schools, communities, and health services with
explicit attention to sustainability and equity. Technology-supported tools may strengthen
reach and continuity when embedded within comprehensive prevention frameworks.

Keywords: childhood obesity; prevention; Europe; intervention programs; physical activity;
diet; behavioral outcomes

1. Introduction

Childhood obesity constitutes one of the most urgent public health challenges in
Europe and globally. Over the last four decades, the prevalence of overweight and obesity
among children and adolescents has risen substantially [1]. Excess body weight in early life
is strongly associated with increased risk of somatic and psychosocial disorders, as well as
persistence of obesity into adulthood with negative health consequences [2]. These facts
have led to increased awareness of the need to implement actions that could reverse the
epidemiological trend. Therefore, at various organizational levels, attempts are being made
to implement preventive programs for individuals at risk of developing childhood obesity.
However, to date, no single effective universal model has been established. This narrative
review evaluates childhood obesity prevention programs implemented in European coun-
tries between 2015 and 2024, with a focus on intervention scope, target populations, and
reported outcomes.

Nutritional education programs in childhood obesity prevention typically aim to
improve dietary behaviors, physical activity, and health-related knowledge, while also
supporting long-term weight regulation. These interventions may include educational
strategies, behavior change techniques, environmental modifications, and policy-level
actions. Increasingly, multicomponent approaches integrating family, school, commu-
nity, and healthcare settings are considered the most effective framework for achieving
sustainable outcomes.

In this review, we use the term ‘program’ to refer to evaluated interventions imple-
mented in European settings that aim to prevent excess weight gain and/or improve
obesity-related behaviors in children and adolescents. Outcomes of interest included an-
thropometric endpoints (e.g., BMI/BMI z-score or overweight/obesity prevalence) and
intermediate behavioral outcomes (dietary intake, physical activity, sedentary behaviors,
and related knowledge/attitudes).

2. Methodology

This study was conducted as a structured narrative review with a transparent, pre-
defined search and selection process, followed by narrative (non-meta-analytic) synthesis
of findings. The review covered the period 1 January 2015 to 31 December 2024 and focused
on evaluated childhood obesity prevention programs implemented in European countries.

This review was designed as a structured narrative synthesis. This approach was se-
lected due to the substantial heterogeneity across included studies in terms of intervention
types (e.g., educational, behavioral, environmental, and multicomponent), target popula-
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tions (universal vs. high-risk groups), outcome measures (behavioral vs. anthropometric),
and study designs (randomized, non-randomized, and observational).

Given this diversity, quantitative synthesis or strict systematic review methodologies
with meta-analysis were not considered appropriate, as they could obscure important con-
textual differences between interventions. Instead, a structured narrative approach allowed
for a transparent, systematic identification of studies combined with an interpretative
synthesis of findings.

2.1. Information Sources and Search Strategy

We performed systematic, year-by-year searches in PubMed, EBSCOhost (databases:
2015-2024), and Google Scholar. Searches were last updated on [1 December 2025]. In
addition, we searched and screened the reference lists of included papers to identify
additional eligible studies. To improve transparency and reproducibility, the search strategy
was predefined and applied consistently across databases. Searches combined controlled
vocabulary (e.g., MeSH terms where applicable) and free-text terms related to population,
condition, and intervention.

A representative search string included combinations such as (“child” OR “adolescent”
OR “preschool”) AND (“obesity” OR “overweight”) AND (“prevention” OR “intervention”
OR “program”) AND (“Europe” OR names of individual European countries).

Where necessary, search terms were adapted to the syntax of individual databases.
The full search strategy is available upon request.

2.2. Eligibility Criteria

We included peer-reviewed publications that (1) reported an evaluation of a pro-
gram/intervention implemented in a European setting; (2) targeted children and/or ado-
lescents aged 0-18 years (with or without family involvement); and (3) reported at least
one outcome relevant to obesity prevention, including anthropometric endpoints (e.g.,
BMI, BMI z-score/BMI-SDS, overweight/obesity prevalence, body composition measures)
and/or intermediate behavioral outcomes (e.g., dietary behaviors, physical activity, seden-
tary behaviors, lifestyle-related knowledge/attitudes, parental self-efficacy). We included
randomized and non-randomized controlled studies as well as observational evaluations
with pre/post or trend analyses where outcome data were available. We excluded stud-
ies conducted outside Europe, protocols without results, editorials/commentaries, and
publications without evaluative outcome data. Language restrictions were English only.

2.3. Study Selection

All records were screened independently by two reviewers in two stages: (1) ti-
tle/abstract screening and (2) full-text assessment. Discrepancies were resolved through
discussion and consensus (Figure 1).

2.4. Data Extraction and Critical Appraisal

A standardized extraction framework was used to capture country, target group, set-
ting (family/school/community /healthcare/digital), intervention components, duration
and intensity, study design, sample size, follow-up, and reported outcomes. Given the het-
erogeneity of interventions and evaluation designs, we did not conduct a formal risk-of-bias
assessment using a single tool; instead, we documented key methodological limitations re-
ported by authors and study-design constraints (e.g., lack of control group, short follow-up,
implementation fidelity issues) and considered these factors when interpreting findings.

A formal risk-of-bias assessment using a single standardized tool (e.g., Cochrane RoB)
was not performed. This decision was based on the substantial heterogeneity of included
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studies, which encompassed randomized controlled trials, non-randomized interventions,
and observational evaluations.

Identification

Records identified through database
searching (PubMed, EBSCOhost, Google
Scholar): n=80

Screening
Records after duplicates removed: n =17
Records screened (title/abstract): n = 63

A 4

Eligibility
Full-text articles assessed: n =63
Full-text articles excluded*: n = 40

Y

Included:
Studies included in qualitative synthesis: n =23

A 4

Figure 1. Prisma Flow Diagram. * Studies excluded due to lack of key information required for
analysis or because they were conducted outside Europe.

As no single tool is appropriate for consistently assessing bias across such diverse de-
signs, applying one instrument could result in misleading or non-comparable assessments.
Instead, key methodological limitations reported in the original studies were extracted and
considered in the interpretation of findings.

2.5. Data Synthesis

We conducted a narrative synthesis and organized results by intervention setting/type:
multinational/international programs, parent-focused, school-based, community-based,
healthcare-supported, and technology-based interventions. For each category, we sum-
marized patterns of effectiveness separately for behavioral outcomes and anthropometric
outcomes, highlighting consistency /heterogeneity of findings, sustainability of effects
when follow-up was available, and any evidence of differential effectiveness across so-
cioeconomic or cultural groups. Meta-analysis was not performed due to substantial
heterogeneity in interventions, outcomes, and study designs.

2.6. Methodological Appraisal

In addition to the narrative synthesis, a structured methodological appraisal of the
included studies was conducted. Each study was descriptively assessed based on study de-
sign (e.g., randomized controlled trial, non-randomized controlled study, or observational
evaluation), presence and type of control/comparator group, duration of follow-up, and
sustainability of reported effects.

Methodological robustness was qualitatively classified based on predefined criteria,
including study design (e.g., randomized vs. non-randomized), presence and type of
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control group, sample size, and duration of follow-up. Studies meeting more of these
criteria (e.g., randomized design with long-term follow-up) were categorized as higher
robustness. This classification was intended to support comparative interpretation rather

than to replace formal risk-of-bias assessment.
The findings of this appraisal are presented in Table 1. No formal risk-of-bias assess-
ment tool (such as Cochrane RoB) was applied, as the review included heterogeneous

study designs and aimed to provide a comparative overview rather than a quantitative

meta-analysis.

Table 1. Methodological characteristics and appraisal of included studies.

Study Design Sustainability of Key Methodological
Program Robustness Control/Comparator Effects Concerns
Feel4Diabetes High (cluster RCT) RCT control Part@ L; limited in Heterogenel’Fy across
obesity subgroup countries
. . Behavioral change
ToyBox Moderate-High RCT control No sustained BMI without adiposit
y (cluster RCT) effect posity
effect
. No body
BigO Moderate (.p rospective No control Not assessed composition
intervention study)
outcomes
Med4Youth Model.‘a’Fe (cor.ltrolled Non-randomized Short-medium term Selected clinical
clinical trial) control sample
Moderate (prospective Inconsistency
OCARIoT . ; No control Reported reduction between reported
intervention study) .
data and conclusions
PROBIT Moderate (RCT) RCT control No 51gn1f1c.:ant Short follow-up
anthropometric effect
Limited behavioral
Moderate-High improvement; no Low parental
BOOST RCT control ’ exposure intensity;
(cluster RCT) long-term
. no BMI assessment
anthropometric data
. . High baseline
EPOC High (RCT) RCT control No additional benefit intervention
beyond standard care . .
intensity
Healthy School Moderate-High Not sustained at Effects limited to
RCT control
Start I (cluster RCT) follow-up subgroups
Long intervention
PRIMROSE High (cluster RCT) RCT control No sustained effect duration with n.ull
anthropometric
findings
Knowledge
Kids Obesity Moderate (controlled Non-randomized Not sustained effect improved but no
Prevention Game school study) control behavioral or BMI
change
Moderate Anthropometric
(school-based Non-randomized Short-term behavioral p
PETICA outcomes not
controlled control effects rimarv endooint
intervention) P y p
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Table 1. Cont.
Study Design Sustainability of Key Methodological
Program Robustness Control/Comparator Effects Concerns
WAVES High (cluster RCT) RCT control No effect Null findings (.iesplte
robust design
Slovenia PA Moderate (population No control Sustained over years Non-randomized

intervention study)

design

Gallotta et al.’s

Moderate (controlled

Non-randomized

Not assessed

Small sample size;

study [3] school intervention) control long-term short duration
Drummy etal.’s,  Moderate (controlled Non-randomized . Very short
Short-term only intervention; no
[4] school study) control ..
adiposity effect
AHEAD Modera.te (contrqlled Non-randomized No effect Null findings degplte
school intervention) control adequate duration
Null findings despite
. Moderate-High . theory-based design
[
Extra Fit! (cluster RCT) RCT control No sustained effect and adequate
duration
THAO Moderate (popu.l ation No control Long—terrr} trend Observational design
trend analysis) reduction
Moderate (community
VIF longitudinal study) No control Long-term No control group
Minority-focused Modgrate Non-randomized . Small sample size;
rooram (community-based control Not clearly sustained measurement
prog controlled study) limitations
National e-Health Moderate .(prospectlve No control 1-year reduction Resource-intensive
evaluation study)
MINISTOP/ Short-term behavioral
MINISTOP 2.0 Moderate (RCT) RCT control effects only No BMI effect
3. Results

A total of 23 evaluated programs were included in this review, comprising multi-

national (n = 5), parent-focused (n = 6), school-based (n = 8), community-based (n = 3),

healthcare-based (n = 1), and technology-based interventions (n = 2). Most studies em-

ployed controlled designs, although a substantial proportion were non-randomized or

observational. Intervention duration ranged from 3 months to several years, with only a

minority including long-term follow-up (see Table 2).

3.1. Multinational and International Programs

Five programs with an international scope encompassing European countries, includ-

ing one conducted jointly with Brazil, have been identified [5-9]. In two cases, the target

groups were children together with their families. Two programs were specifically ad-

dressed to individuals with overweight or obesity, while the remaining had an educational

and preventive character and were addressed to a broad population regardless of weight

status. Finally, two of them were dedicated to preschool children under six years of age.

https:/ /doi.org/10.3390/nu18071100


https://doi.org/10.3390/nu18071100

Nutrients 2026, 18, 1100

7 0f 18

Table 2. Characteristics and effectiveness of childhood obesity prevention programs implemented in Europe (2015-2024).

Program

Effects on An-

Intervention Country (Study Target Age Main Baseline . Theoretical/ Main Outcomes . s .
Type Cohort) (Authoretal,, Group Setting Sample Size (n) Duration Conceptual Basis on Behaviors thropometric Key Limitations
Year) Outcomes
Community-based
. . . BMI z-score o
: n = 11.396 lifestyle intervention; + BMI 2-sc Limited effect
Multinational / Bulg'a ria, Hungary, FeeldDiabetes Children and Schol, families socio-ecological T b'reakfast z;nd or}ly m Chﬂd.r en. on PA;
Belgium, Finland, 2 years & fruit intake in with overweight
international glum, Finland, [5] families community  (baseline across y framework: ! WEIBhL  heterogeneous
Greece, Spain countries) diabetes-rick some countries no effect in results
prevention model obesity
Theory-driven
; ; behavioral C
o Belgium, Bulgaria, n =4.705 : ; | sugar- . Substitution
Multinational . ntervention; No consistent :
Multinationa / I?ermamy, Greece, ToyBox [6] Preschool (<6y)  Kindergarten preschool 6 months i(in ergarten—base 4 Sweetened B s effects (| milk
oland, Spain children environmental beverage intake intake)
modification model
Personalized, Behavioral
s . School, B . data-driven lifestyle 4 water intake, | . changes without
?ﬁtillf;gi%%r;?l/ Greece (Athens) BigO [7] Sgéllggcegnigd home, gr;f/zg dc(ﬂlel;cents 6 months management; digital ~ snacking during I;fttcgfrl\renary body
healthcare monitoring and screen time composition
feedback model data
Italy
Med4Youth is a
multinational
FPurOPeaIf gro]fect Clinical dietary LBML | bod
s ortugal, Spain, .. _ intervention; . , 4+ body ..
%\r/ftultmaltlonal/ Italy); however, the Med4Youth [8] Adolescents Clinical/ n = 80 4 months Mediterranean diet Impl_roved diet weight, | BP Selected clinical
ernational publication included with obesity dietary adolescents vs. low-fat quality (MD vs. low-fat) population
in this review comparative model '
reports results from
the Italian cohort
only.
IoT-supported Reduction in
Itidisciplinar obesit
L ] School-aged School, n =127 children mu P y . Y Technology-
Multma.tlon?l/ Sp am, Greece and OCARIoT [9] children (mixed  home, (Phase 2 final 6 months obesity .. 1 lifestyle pr_evialence intensive, high
internationa Brazil weight status) healthcare evaluation) management; digital ~adherence within the resources
decision-support intervention
system sample
Responsive feeding
Home/ n =300 model; early-life 1 responsive No significant
Parent-focused Italy PROBIT [10] Infants—toddlers  primary mother—child 24 months behavioral K d.p effect on Short follow-up
care dyads prevention eeding overweight
framework
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Table 2. Cont.

Program

Effects on An-

Intervention Country (Study Target Age Main Baseline . Theoretical/ Main Outcomes . sl .
Type Cohort) gz{:;l:)hor etal, Group Setting Sample Size (n) Duration Conceptual Basis on Behaviors g‘;?fo‘mzmc Key Limitations
School-based
n=1013 multi-component 4 fruit and L tal
Parent-focused Denmark BOOST [11] Adolescents School/home 4 10 o 1o 9 months ;r;tfer:;rlltion with v eg(;agﬂe intake  Notassessed e)?g‘ggf;:n a
involvement
Inpatient
program + 6  Behavioral
. . months parent-training . No added BMI High baseline
Parent-focused Germany EPOC [12] 7b13'¥ with Clinical n =686 children  follow-up integrated into (ngiestyle, T benefit vs. intervention
obestty (approx. 12 clinical obesity control intensity
months total ~ treatment
evaluation)
Healthy School ~ Preschool—earl iiervention iy sepport M b
~ ealthy Schoo. reschool-early _ . 4 amily-support inor subgroup  No sustained Effects not
Parent-focused Sweden Start I [13] school School/home - n =378 children ﬁoﬁlsjf_u model embedded in  effects BMI effect durable
reporte dg) school setting
. Motivational S .
Primary _ - i o] No significant . No sustained
Parent-focused Sweden PRIMROSE [14] Eﬁieﬁﬂgfﬂ child ?h_ilclife?\S 4 years 1r:f§::§lv2 Elg l())e;:ed behavioral I\}? sigmf]gc&r;t effect despite
healthcare Ir:)no del PP changes ettecton long duration
Kids Obesity Serious game-based o, No _
School-based Germany Prevention Primary school School n =821 children 6 months behavioral l r? %lilt:ion behavioral/BMI E nlr? w!edge
Game [15] education model owledge change ehavior gap
School-based health
ducation and .
. . n=1.106 educ P T PA, T breakfast ~ Not primary Rural-urban
School-based Croatia PETICA [16] Primary school School children 5 months g?glﬁg?iloanctwlty and vegetables outcome differences
framework
12 months ;
. . : p Multi-component S -
United Kingdom n = 1.467 intervention - No significant Insufficient
School-based (West Midlands) WAVES [17] 67y School children (30-month school hfgstyle changes No BMI effect intensity
follow-up) intervention model
n = 34.387 Population-scaled Requires
School-based/ . Slovenia PA . children 3—4 years physical activity . | BMLI, | obesity .
population PA Slovenia Program [18] 6-14y School/region (population- exposure policy-driven 1 sustained PA prevalence i?lng—(t;im policy
level dataset) intervention pp
Combined physical +PA; | No signifi
. _ - . ; gnificant .
School-based Italy [3] Primary school ~ School 1 = 106 chil 5 months educationand sedentary improvement in Small sample;
children region dren/adolescent nutrition education [ - - body fat short duration

model
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Table 2. Cont.

Program

Effects on An-

Intervention Country (Study Target Age Main Baseline . Theoretical/ Main Outcomes . sl .
Type Cohort) gz{:;l:)hor etal, Group Setting Sample Size (n) Duration Conceptual Basis on Behaviors g‘;?fo‘mzmc Key Limitations
Very short
Classroom . Teacher-led No BMI change; vs .
School-based Northemn Ireland activity break Pr%mary school School n =120 children = 12 weeks structured classroom 1. weekday 71 skinfold duration; no
(UK study [4] children activity break model ~ MVPA thickness adiposity
y y improvement
. Ineffective
Peer-led behavioral L
Adolescents School n=928 : . h No significant peer-led
School-based England (UK) AHEAD [19] (12-13y) (peer-led) adolescents 12 months hfe:(sitylle intervention improvements No BMI effect structure; null
mode results
Theory-based L
nutrition and No significant No significant Limited
Primary school . physical activity long-term G f? Sigm 11;133 effectiveness
School-based Netherlands Extra Fit! [20] children (9-11 School nh_'l di 12 months education program Improvementin - €ftect on h O despite
years) chidren (self-regulation and energy overweight theory-based
behavioral ch balance-related prevalence desien
behevioal Shanse i :
10-year T .
i Municipality-level | overweight
Community- . . THAO Salud . n=27.686 trend pa . . ; SES-related
based Spain (Madrid) Infantil [21] 3-12y Community children evaluation community obesity T healthy habits  and obesity inequalities
(2009-2019) prevention strategy trends
Long-term
; ity-based . . High
Community- VIF Program Preschool- . n = 8071 ay 71 lifestyle | overweight . .
France : Community - 7 years environmental : - implementation
based [22] primary children health promotion behaviors and obesity demands
model
S Community-based
Community- United Kingdom lf\;lg&zzl(;y_ Minority ?gtlﬁds and n =148 children 6 months participatory Good Not primary Measurement
based Lond hild - - h (CBPR acceptabilit outcome challenges
ase (London) program [23] children settings ;%Srfsésch( ) P Y g
; Multidisciplinary .
National n = 2400 . 1 obesity
kl){a esaeléhcare— Greece e-Health 2-18y Ez&tiétrlrmlcare children and 1 year hetalthctarg- besit l(fﬁgijr?c% PA (—32%), | ggszﬁficeerlt
Program [24] Y adolescents ﬁaig;gae;ezt ess;s%,em overweight p
mHealth behavioral
_ MINISTOP/ _ . intervention .
Technology Sweden MINISTOP2.0  Preschool Home/ n=dochidren  Gmonths  integrated into 1 compasite No BMI effect  Short duration
based [25,26] healthcare n = 552 children primary child lifestyle score
healthcare

Abbreviations: BMI, body mass index; BMI z-score, body mass index z-score; BP, blood pressure; e-Health, electronic health; IoT, Internet of Things; MD, Mediterranean diet; MVPA,
moderate-to-vigorous physical activity; PA, physical activity; QoL, quality of life; SES, socioeconomic status; y, years. Symbols: 1 increase/improvement; | decrease/reduction.
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The Feel4Diabetes intervention demonstrated partial effectiveness, improving selected
lifestyle behaviors in families at risk for type 2 diabetes, including increased breakfast and
fruit consumption in certain countries and improved BMI z-scores among children with
overweight. However, no significant effects were observed in children with obesity, nor
were improvements detected in overall physical activity or multiple targeted lifestyle be-
haviors [5]. The ToyBox intervention resulted in a greater reduction in prepacked fruit juice
consumption among preschool children in the intervention group compared with controls.
While this represents a relevant public health outcome, a concurrent reduction in plain
milk consumption was also observed [6]. The BigO study indicated that a personalized,
multidisciplinary lifestyle intervention improved specific dietary behaviors in children and
adolescents, including increased daily water intake between meals and reduced consump-
tion of evening snacks while watching television [7]. The Med4Youth study reported that
adolescents following a Mediterranean diet experienced greater reductions in BMI, body
weight, and hip circumference, as well as improvements in blood pressure and fat distri-
bution, compared with peers following a low-fat diet. Improvements in cardiometabolic
markers were predominantly observed in the Mediterranean diet group [8]. The OCARIoT
experience demonstrated particularly promising outcomes, with a reduction in obesity
prevalence in 75.5% of participants relative to baseline. However, some concerns arise due
to the inconsistency between the data presented in the ‘Results’ section and the conclusions
drawn. The intervention integrated multimodal datasets and a decision-support system
based on Internet of Things technology, engaging children, educators, and health care
professionals throughout the intervention process [9].

3.2. Parent-Focused Interventions

The PROBIT trial evaluated an educational program delivered to parents from birth
until two years of age. It was conducted in northern Italy and offered the parents of new-
borns an educational program. The authors found that the program did not significantly
reduce overweight or obesity in children at age two, despite a non-significant trend toward
lower obesity prevalence in the intervention group. However, the program did improve
early feeding practices, particularly responsive, on-demand feeding at three months. The
findings indicate that while parental education may influence feeding behavior, larger
and more powerful studies are needed to determine its effectiveness in preventing early
obesity [10]. A highly interesting set of findings was presented following the analysis of the
English preventive program for preschool children: Health Exercise Nutrition for the Really
Young (HENRY). Based on the evaluation, the eight-week educational program dedicated
to parents (n = 1100) led to significant improvements in parenting confidence, family eating
behaviors, dietary intake, and physical activity among participating families [27]. The
project was grounded in a theory-based, community-delivered model that equips parents
of preschool children with skills and knowledge to support healthier family lifestyles. Its
core assumption is that enhancing parental self-efficacy, establishing positive routines, and
promoting balanced nutrition and activity in early childhood can contribute to long-term
obesity prevention [4]. In the Danish "Boost” study targeting children at the age of 13,
higher levels of parental involvement in a multi-component school-based intervention
were associated with significantly greater fruit and vegetable intake among adolescents.
While the dose delivered of parental components was low to moderate, most parents ap-
preciated the intervention and engaged in discussions with their children. These findings
suggest that parental involvement can enhance the effectiveness of dietary interventions,
provided implementation challenges are addressed [11]. Different results were obtained in
the German EPOC program (Empowering Parents of Obese Children). This intervention
was addressed to parents of 686 children (7-13 years old). The project evaluated whether
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adding a brief, behaviorally oriented parent-training program to inpatient rehabilitation for
children with obesity would improve long-term weight outcomes. Although both groups
showed meaningful reductions in BMI-SDS and improvements in lifestyle and quality of
life, the additional parent training did not provide benefits beyond those achieved with
written information alone [12]. The Healthy School Start study, which was conducted
in Stockholm County, focused on the role of parental support in promoting children’s
health behavior. The trial found no sustained intervention effects on children’s diet, screen
time, physical activity, or BMI-SDS four years after the program. Only limited subgroup
effects emerged, and these were either not robust or not clinically meaningful. Overall, the
findings indicate that the intervention did not produce lasting benefits and highlight the
need for more intensive, sustained, and better-integrated school-based obesity-prevention
strategies [13]. The German cluster randomized trial (primary school children aged 9 to
12 years and their parents, from 82 schools) showed that the motion-controlled “Kids Obe-
sity Prevention” game significantly improved and sustained nutrition and stress-coping
knowledge in children compared with a brochure-based control. Children demonstrated
the capacity to accurately apply the principle of dietary energy density under conditions of
temporal constraint, reflecting a robust understanding of fundamental nutritional concepts.
However, these cognitive gains did not translate into observable behavioral changes [15].
The “PETICA-Play for Health” school-based program in Croatia significantly improved
pupils” knowledge and promoted healthier lifestyle habits, particularly in rural settings,
including increased physical activity, breakfast consumption, and vegetable intake, along
with reduced sweets and salty snack consumption. The study also highlighted the influence
of parents as role models for children’s physical activity. These results indicate that the
PETICA program is an effective educational approach supporting childhood obesity pre-
vention [16]. A pooled analysis of three school-based family support trials in Sweden found
that the program produced small overall reductions in the BMI z-score of the participants,
with a clinically meaningful decrease in children with obesity at baseline (—0.21), especially
among those with a non-Nordic parent (—0.24). The effects were not sustained during the
5-6 months post-intervention period, indicating that ongoing support may be needed to
maintain benefits. These findings suggest that universal school-based family programs can
achieve BMI changes comparable to targeted behavioral obesity treatments [28]. A Swedish
cluster randomized trial (PRIMROSE) found that a long-term, motivational interviewing-
based parental support program delivered through child health services did not produce
significant effects on children’s weight-related outcomes at the 1-year follow-up. Although
some parental characteristics appeared to moderate outcomes, these effects were small and
not statistically robust. Overall, the results confirm the absence of both immediate and
delayed intervention effects and highlight the need to investigate additional individual
and contextual determinants of prevention success [14]. In a 6-month mHealth obesity pre-
vention study among Swedish preschool-aged children, no significant effect was observed
on fat mass index between intervention and control groups. However, the intervention
group showed a significant improvement in a composite score of dietary and physical
activity behaviors, particularly among children with a fat mass index above the median.
These findings suggest that mobile health interventions may positively influence health
behaviors, even if effects on body composition are not immediately apparent [25].

3.3. School-Based Interventions

The WAVES study, conducted in 200 schools in the UK, a large cluster of randomized
controlled trials, evaluated a 12-month school- and family-based lifestyle program aimed
at promoting healthy eating and physical activity among young children. Across more
than 1400 pupils, the intervention produced no statistically significant reductions in BMI
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z-score at either 15 or 30 months nor improvements in secondary anthropometric, dietary,
physical activity, or psychological outcomes. Effect estimates were small and nonsignificant,
indicating that this experiential, school-delivered approach did not prevent excess weight
gain. Overall, the findings suggest that such school-based programs alone are unlikely to
substantially influence the childhood obesity epidemic [17]. The large-scale, real-world
school-based physical activity intervention in Slovenia effectively reduced BMI and helped
prevent and treat obesity among children aged 6-14 years. Benefits increased with longer
participation, with maximal effects after 3—4 years and the greatest impact observed in
children with obesity at baseline. The findings demonstrate that sustained, population-
level school PA programs can meaningfully improve weight outcomes, particularly for
children at the highest risk [18]. An Italian study based on five-month multidisciplinary
intervention combining physical education and nutritional guidance produced modest but
meaningful behavioral changes in schoolchildren. Although body fat percentage increased
slightly across all groups, both experimental groups demonstrated higher weekly physical
activity levels and reduced sedentary time, with children with obesity remaining the most
sedentary. Dietary patterns also improved, with significant changes in the consumption
of specific foods. Overall, the findings support the potential of integrated school-based
programs to promote healthier habits, while highlighting the need for continued refine-
ment to sustain long-term lifestyle improvements [3]. In Northern Ireland, a 12-week,
teacher-led, classroom-based activity-break intervention produced a significant increase
in accelerometer-measured weekday moderate-to-vigorous physical activity (MVPA) in
primary school children (n = 120), although it did not improve BMI and was accompanied
by an increase in skinfold thickness. These findings suggest that short, structured in-class
activity bouts can enhance daily physical activity but may not be sufficient to influence adi-
posity [3]. The “Extra Fit!”, a 12-week, teacher-led, classroom-based activity break program,
produced a significant increase in children’s weekday MVPA, adding approximately 9.5 min
of MVPA per day compared with controls. Despite this improvement, no changes in BMI
were detected, and the intervention group demonstrated an increase in skinfold thickness.
These findings indicate that short, structured activity breaks can effectively elevate daily
physical activity but may be insufficient on their own to influence adiposity. Overall, the
program represents a promising strategy for helping children achieve recommended MVPA
targets [20]. An interesting attempt was the AHEAD program (Activity and Healthy Eating
in ADolescence), a peer-led, school-based intervention implemented in England (n = 928,
12-13 years old). Unfortunately, unlike similar initiatives aimed at smoking cessation, the
program dedicated to promoting healthy eating and physical activity did not yield the
expected results [19].

3.4. Community-Based Interventions

The Spanish, cross-sectional study evaluating the THAO Salud Infantil community-
based program (n = 27,686, 312 years old) found a downward trend in childhood over-
weight and obesity over 2009-2019. Anthropometric improvements were particularly
observed in girls, while children from lower-income families remained at higher risk
and benefited less from the intervention. Overall, the findings support the effectiveness
of community-based strategies in preventing childhood overweight and obesity [21]. A
7-year community-based intervention in six French cities led to a significant reduction in
overweight and obesity among preschool (18.1% — 13.0%) and primary school children
(20.9% — 16.9%) between 2008 and 2015. The decrease was consistent across sex and
school priority education areas. These findings indicate that long-term, community-based
programs can effectively reduce childhood obesity prevalence and support the promotion
of healthy habits from an early age [22]. An exploratory study that examined the recruit-
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ment, assessment and intervention evaluation processes for obesity prevention among
minority ethnic children in London sheds new light on the issue. The study highlights
both logistical challenges and opportunities across schools and places of worship. Despite
lower recruitment rates in faith-based settings, multi-strategy engagement enabled effective
participation, and high completion rates were achieved for most dietary and physical activ-
ity measures. Limitations in nutrient composition data for culturally specific foods were
identified, underscoring measurement challenges in diverse populations. While schools
provided more consistent logistics, places of worship offered valuable access to children
and families, supporting the need for community-based participatory approaches that
integrate cultural contexts into intervention design [23].

3.5. Programs Involving Resources of the Healthcare System

The prospective study of 2400 children and adolescents in Greece demonstrated that
the National e-Health Program for the Prevention and Management of Overweight and
Obesity significantly reduced obesity prevalence by 32.1% and overweight prevalence by
26.7% after one year. Participants also showed marked improvements in cardiometabolic
risk factors. These results indicate that a personalized, multidisciplinary, e-health-based
approach can be an effective strategy for managing childhood and adolescent overweight
and obesity at scale [24].

3.6. New Technology-Based Interventions

Mobile health interventions, including the MINISTOP and MINISTOP 2.0 trials, im-
proved composite dietary and physical activity behavior scores, and parental self-efficacy.
These Swedish real-world trials demonstrated that the mHealth app effectively improved
children’s dietary and lifestyle behaviors over six months, including reduced intake of
sweet and savory treats, sweet drinks, and screen time. Parents in the intervention group
also reported higher self-efficacy for promoting healthy eating and physical activity. While
no significant changes were observed in children’s BMI, high parental satisfaction and
engagement support the feasibility and potential of implementing the app in routine child
health care [26]. To facilitate comparison across intervention types, the key characteristics
and outcomes of the childhood obesity prevention programs reviewed are summarized in
Table 1.

4. Discussion

The present review highlights the substantial heterogeneity in the effectiveness of
childhood obesity prevention programs implemented in Europe. While improvements in
intermediate outcomes—such as dietary behaviors, physical activity, and health-related
knowledge—were frequently observed, consistent and sustained effects on anthropometric
outcomes remained limited. Importantly, this variability should not be interpreted solely
as inconsistency of evidence but rather as a reflection of the complexity of obesity as a
multifactorial condition requiring context-sensitive and sustained interventions [1,2]. At the
same time, part of this heterogeneity may also arise from methodological differences across
studies, including variation in study design, outcome definitions, and follow-up duration.

One of the most consistent patterns identified across studies is the relationship between
intervention intensity, duration, and outcomes. Short-term and low-intensity interventions,
particularly those limited to educational components, were generally associated with
improvements in knowledge and selected behaviors but rarely translated into measurable
changes in anthropometric indicators [3,15,16,20].

In contrast, interventions characterized by longer duration and higher intensity—especially
those sustained over several years or embedded in routine systems—demonstrated
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more favorable anthropometric outcomes, as observed in population-level and long-
term community-based programs [18,21,22]. However, interpretation of these findings
should take into account that longer and more intensive programs are often evaluated
using non-randomized or observational designs, which may introduce bias and limit
causal inference. Moreover, differences in follow-up periods across studies make direct
comparison challenging.

Another key explanatory dimension relates to the degree of integration across
settings. Interventions implemented within a single setting—such as schools or fam-
ily environments—were generally less effective in producing sustained anthropometric
changes [17,20]. While they often improved specific behaviors, these effects were likely
attenuated by external influences beyond the intervention scope.

More favorable outcomes were observed in interventions integrating multiple settings,
such as school, family, community, and healthcare systems, including large-scale multina-
tional or healthcare-supported programs [5,9,24]. These approaches appear better suited to
address the complex and interacting determinants of obesity. However, such programs are
typically resource-intensive, and their implementation varies substantially across contexts,
which may affect both effectiveness and reproducibility. In addition, limited reporting of
implementation fidelity and adherence in primary studies makes it difficult to determine
which specific components drive observed effects.

The timing of intervention also emerged as an important factor influencing effec-
tiveness. Programs targeting younger children, particularly in the preschool and early
school-age period, tended to show more favorable behavioral outcomes, likely due to
greater parental influence and higher behavioral plasticity [4,10,14].

Nevertheless, even in early-life interventions, sustained anthropometric effects were
not consistently observed [10,13,14]. This may reflect both the need for longer follow-up
and the methodological constraints of included studies, many of which were not designed
to capture long-term outcomes. In older children and adolescents, additional complexity
arises from developmental changes, increasing autonomy, and environmental influences,
which may reduce responsiveness to single-component interventions [11,13].

A consistent finding across intervention types was the discrepancy between improvements
in behavioral outcomes and limited effects on anthropometric measures [4,10-15,25,27,28]. This
gap may reflect insufficient intervention duration, compensatory behaviors outside inter-
vention settings, and variability in outcome measurement.

Importantly, commonly used anthropometric indicators such as BMI and BMI z-score
have recognized limitations, particularly in children undergoing growth and pubertal
development [1]. Differences in how outcomes were measured and reported across studies
further complicate interpretation and comparison. These methodological issues may par-
tially explain why behavioral improvements do not consistently translate into measurable
changes in body composition.

Technology-based interventions, including mobile health and digital tools, demon-
strated promising effects on behavioral outcomes, engagement, and parental involve-
ment [7,25,26]. Their scalability and potential for personalization make them attractive
components of contemporary prevention strategies.

However, their effects on anthropometric outcomes remain limited, particularly when
implemented as standalone interventions [25,26]. In addition, most available studies are
short-term and vary in design and evaluation methods, which limits the ability to draw
firm conclusions regarding long-term effectiveness.

Several studies reported differential effectiveness across socioeconomic and cultural
groups, with children from disadvantaged backgrounds often benefiting less from uni-
versal interventions [21,23]. This highlights the importance of structural determinants of
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health, including access to healthy foods, opportunities for physical activity, and broader
socioeconomic conditions.

However, interpretation of these findings is constrained by limited stratified analyses
and inconsistent reporting across studies. As a result, the extent to which interventions con-
tribute to reducing or exacerbating health inequalities remains insufficiently understood.

5. Implications for Interpretation, Research, and Practice

The findings of this review should be interpreted in light of several methodological
considerations. The included studies were highly heterogeneous in terms of design, inter-
vention characteristics, and outcome measures, which precluded quantitative synthesis and
limited direct comparability. In addition, the absence of a formal risk-of-bias assessment
and reliance on published data may introduce uncertainty in the strength of evidence.

Despite these limitations, the structured narrative approach adopted in this review
allows for the identification of consistent patterns across diverse real-world interventions.
The evidence suggests that single-setting or short-term interventions may improve se-
lected behavioral outcomes but are generally insufficient to produce sustained effects on
anthropometric measures [17,20].

The evidence indicates that single-setting or short-term interventions may improve
selected behavioral outcomes but are generally insufficient to produce sustained effects
on anthropometric measures without integration into broader, multi-level strategies. It is
needed to integrate families, schools, communities, health services, and policy frameworks
with explicit attention to sustainability and equity.

More effective prevention strategies are likely to require long-term, multi-level ap-
proaches integrating family, school, community, and healthcare components [18,21,22,24].
Future research should prioritize standardized outcome measures, longer follow-up pe-
riods, and improved reporting of implementation processes to better understand which
intervention components are most effective and sustainable.

It is important to acknowledge that BMI and BMI z-score, although widely used in
epidemiological studies, have recognized limitations, particularly in adolescents under-
going pubertal development, where changes in body composition and growth velocity
may affect interpretation. Therefore, anthropometric outcomes reported in the reviewed
studies should be interpreted with caution, and future interventions should incorporate
more precise measures of adiposity where feasible.

6. Conclusions

Effective prevention of childhood obesity in Europe requires long-term, multilevel, and in-
tegrated approaches that combine family, school, community, and technological components.

Across evaluated European interventions published between 2015 and 2024, improve-
ments were more consistently reported for intermediate outcomes (knowledge, attitudes,
and selected dietary or physical activity behaviors) than for anthropometric endpoints
such as BMI/BMI z-score or overweight/obesity prevalence. Short-duration, single-setting
educational programs rarely translated into durable changes in adiposity. In contrast, more
promising anthropometric signals were most often observed in long-term, population-
scaled initiatives, particularly those strengthening physical activity opportunities and
embedding actions across multiple settings (school, community, and health services).
Parent-focused approaches may improve early feeding practices and parental self-efficacy
but appear insufficient as standalone strategies, especially as children gain autonomy
and environmental influences intensify. Technology-supported tools can enhance reach,
personalization, and engagement, yet current evidence suggests they are most useful
when integrated into broader prevention frameworks rather than implemented in isola-
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