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ABSTRACT

BACKGROUND

Childhood obesity is a major public health problem with increasing prevalence and long-term health consequences. Although
nutrition education is widely used to influence dietary behavior in children and adolescents, its independent effectiveness remains
unclear due to heterogeneity of interventions and outcomes.

AIM

To evaluate the effectiveness of nutrition education in preventing overweight and obesity in children and adolescents, with
differentiation between behavioral and clinical outcomes, and to identify factors modifying intervention effectiveness.

METHODS

A narrative review was conducted using PubMed, Google Scholar, and ResearchGate. The search covered studies published between
2013 and 2025, with one earlier key study included due to its relevance. The selection process involved screening titles and
abstracts, followed by full text assessment according to predefined inclusion and exclusion criteria. Randomized controlled trials,
controlled studies, and systematic reviews involving participants aged 5 to 18 years were included. Studies were required to report
outcomes related to dietary behavior, nutrition knowledge, or anthropometric indicators. A total of 16 primary intervention studies
were included in the analysis, along with relevant systematic reviews.

RESULTS

Nutrition education interventions consistently improve nutrition knowledge by approximately 10 to 25 percent and increase healthy
food choices by 15 to 20 percent. In preschool children, interventions involving parents increase fruit and vegetable consumption by
about 0.6 additional eating occasions per day and improve biochemical markers. Multi-level programmes reduce intake of unhealthy
foods by 0.5 to 1.0 servings per day. School-based interventions, including gardening and cooking programmes, increase vegetable
consumption by 0.5 to 0.8 servings per day and may lead to small reductions in BMI of about 0.2 to 0.4 units. However, effects on
clinical outcomes remain inconsistent, and in many studies BMI changes are absent or limited. Greater effectiveness is observed in
multi-component interventions that include parental involvement and environmental support.
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CONCLUSIONS

Nutrition education improves dietary behavior and knowledge in children and adolescents, but its effect on clinical indicators of
obesity is limited. The most consistent results are achieved in multi component programmes that integrate educational, family, and
environmental components.

Keywords: childhood obesity, nutrition education, dietary behavior, prevention, children, adolescents, BMI, school-based
interventions

INTRODUCTION

Childhood obesity is a major public health concern associated with an increased risk of metabolic, cardiovascular, and psychological
disorders, as well as a high likelihood of persistence into adulthood [1,2]. Although its prevalence continues to rise globally, obesity
is a multifactorial condition driven by complex interactions between behavioral, environmental, and social determinants, with
dietary patterns representing a key modifiable factor [6,7,8].

In recent years, preventive strategies have increasingly focused on interventions targeting eating behaviors, among which nutrition
education has emerged as a commonly implemented approach [9,10]. Nutrition education aims to improve knowledge, skills, and
attitudes related to food choices, thereby influencing dietary behavior. However, despite widespread implementation in school,
family, and community settings, the effectiveness of such interventions remains heterogeneous. Existing studies differ substantially
in design, duration, outcome measures, and integration with environmental or behavioral components, which complicates the
interpretation of results and limits comparability across studies [9,11,12,13].

Moreover, a significant proportion of the literature combines nutrition education with broader multi-component interventions,
making it difficult to isolate its independent contribution to obesity prevention [10,14]. While some reviews report improvements in
knowledge and short-term behavioral outcomes, evidence regarding sustained effects on anthropometric indicators such as BMI
remains inconsistent [12,13,14]. In addition, the role of contextual factors, including parental involvement, age of participants, and
delivery format, has not been systematically analyzed within a unified framework [15,16,17].

Given these limitations, there is a need for a focused synthesis of current evidence addressing the specific role of nutrition
education within obesity prevention strategies. This includes evaluation of different educational approaches, identification of factors
influencing effectiveness, and critical analysis of methodological constraints present in existing studies [18,19,20].

The aim of this narrative review is to examine the role of nutrition education in preventing childhood obesity by analyzing existing
interventions, assessing their effectiveness, and identifying factors that influence outcomes, including age, family environment, and
implementation context.

The following research questions were formulated:
1. Effectiveness of nutrition education with differentiation between behavioral and clinical outcomes.

2. Modifying factors of effectiveness, including programme type, age, and family involvement.
3. Limitations and barriers, including methodological constraints and environmental factors.

MATERIALS AND METHODS

PURPOSE OF THE STUDY

The purpose of this narrative review was to evaluate the role of nutrition education in the prevention of childhood overweight and
obesity by synthesizing evidence from intervention studies conducted in children and adolescents. The review focused on both stand
alone nutrition education programmes and multi component interventions in which education constituted a central element.

The analysis was structured to address the effectiveness of nutrition education with differentiation between behavioral outcomes
such as dietary habits and knowledge, and clinical outcomes including anthropometric indicators. In addition, the review examined
key factors modifying intervention effectiveness, including programme type, age of participants, and the role of family involvement.
Particular attention was given to identifying methodological limitations and environmental barriers that may influence the
implementation and outcomes of nutrition education interventions across different settings.

SEARCH STRATEGY:

The literature search was conducted using PubMed, Google Scholar, and ResearchGate with predefined keywords and Boolean
operators.

The basic search string was:
(prevention [Title/Abstract] OR intervention [Title/Abstract]).

Search filters were applied to include only full texts of peer-reviewed articles published in English since 2013. One exception was
made for a seminal systematic review published prior to this date, which was included due to its foundational relevance to the topic
of school-based nutrition education interventions [21].

Studies were considered eligible if they met all the following criteria:
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e Population:
e Children or adolescents aged approximately 5-18 years.
» Type of Intervention:

Nutrition education interventions (knowledge- or skill-based) or Comprehensive or multi-component programs that include nutrition
education (e.g., combined with physical activity, behavioral strategies, parental involvement, or environmental changes).

Study design:
* Randomized controlled trials
e Controlled trials
* Systematic Review
Setting:
School, community, or digital/online platforms targeting children and adolescents.
Publication characteristics:

Published in peer-reviewed journals, available in English, in full text, and dated 2013 or later until November 2025, with one
exception as noted above.

Exclusion criteria

Studies were excluded if they met any of the following conditions.

Population outside the defined age range, including adults, infants, or children under 5 years of age.

Interventions focusing exclusively on physical activity without a nutrition or dietary education component.

¢ Studies not reporting relevant outcomes, including dietary behaviors, nutrition knowledge, or anthropometric indicators such
as BMI.

Observational, cross sectional, or qualitative studies without an intervention component.

Publications not available in full text, non peer reviewed articles, conference abstracts, editorials, letters, and study protocols
without results.

Studies published in languages other than English or Polish.

RESULTS

THE IMPACT OF NUTRITION EDUCATION ON CHILDREN'S EATING BEHAVIORS

The available evidence consistently indicates that nutrition education has a significant positive impact on children’s knowledge and
dietary behaviors. Programs implemented in school settings as well as through online platforms increase awareness of healthy
eating and contribute to improved dietary habits, with nutrition knowledge scores improving by 10-25% and healthy food choices
increasing by 15-20% [22,23,24]. Interventions targeting preschool-aged children that involve parental participation have been
shown to increase fruit and vegetable consumption by approximately 0.6 additional eating occasions per day and to significantly
improve blood carotenoid concentrations by 20-25% [25]. Multi-level programs integrating school, home, and community
components are particularly effective in modifying dietary behaviors, with reported reductions in sweet and fast-food intake of 0.5-
1.0 servings per day [26-28]. Even short-term interventions, including mobile educational games, have demonstrated measurable
improvements in food choices among children aged 6-12 years, such as a 15-18% increase in selecting fruits and vegetables and a
10% decrease in sugary snack consumption [29,30]. Overall, the findings suggest that nutrition education can effectively influence
children’s eating behaviors across different settings and intervention formats, a conclusion further supported by umbrella reviews of
school-based nutrition programs [12].

THE MOST EFFECTIVE TYPES OF NUTRITION EDUCATION PROGRAMMES

Several types of nutrition education interventions have been shown to be effective. School-based programmes that incorporate
practical classes, cooking workshops, and gardening activities significantly increase children’s nutrition knowledge and vegetable
consumption [31,32,33]. For example, school gardening interventions have been associated with an increase of approximately 0.5-
0.8 servings of vegetables per day and a BMI reduction of 0.2-0.3 units over 5 months [32]. Cooking skill programmes have led to
20-30% increases in vegetable intake and measurable improvements in nutrition knowledge scores [33].

Digital interventions, such as educational games and online platforms, have been shown to improve both nutrition knowledge and
dietary behaviors among children and adolescents [22,23,30]. Pilot studies using mobile or web-based games report increases of
15-25% in healthy food choices and higher engagement with nutrition content, with effects sustained for up to 8-12 weeks
[23,30].

Family-based programmes that are culturally tailored and involve parent education improve children’s diets and reinforce healthy
attitudes in the home environment, with benefits observed both in preventive contexts and among children already affected by
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overweight or obesity [34,35,36]. Quantitative outcomes include 0.5-1 additional servings of fruits and vegetables per day,
increased parental monitoring of food intake, and improved home food environment scores by 15-20% [34,35].

These results highlight that nutrition education is an effective strategy for improving children’s dietary behaviors across diverse
settings and intervention approaches. Evidence from systematic reviews and network meta-analyses of cluster randomized
controlled trials further confirms that school-based interventions combining educational and environmental components are
effective in reducing BMI and improving diet quality among children aged 4-18 years [13].

Table 1 provides a structured overview of the primary intervention studies included in this review, summarizing their design, target

population, intervention type, and key outcomes across behavioral and clinical domains.

Table 1. Characteristics and outcomes of included primary intervention studies
Summary of study design, population, intervention type, and key behavioral and clinical outcomes across included

studies.
Study Design Population || Intervention || Duration || . Parental Outcomes Behavioral Clinical
involvement results results
Primary
school School
Selamat et children based Not Not Knoyvledge, Improved No consistent
al., 2025 Cluster RCT : S e o attitudes, knowledge
with nutrition specified specified - BMI change
[11] ; ) BMI and attitudes
overweight/ education
obesity
. Preschool . . Increased
Horowitz et Controlled children ParenF .Chlld Not I_Z)letary fruit and
al., 2020 nutrition . Yes intake, Not reported
study and . specified . vegetable
[25] education biomarkers :
parents intake
Low- . Food .
Trude et al., . Multi level Not - Healthier
2018b [27] RCT income intervention || specified Yes purchasmg, food choices Not reported
youth diet
Kato-Lin et Mobile Not Eatin Improved
al., 2020 RCT Children game based o No 9 healthy Not reported
- specified behavior .
[29] education choices
Game Improved
Wang et al., : School based Not Knowledge,
2025 [30] || Plotstudy | chijdren nutrition || specified No behavior || _Knowledge | Not reported
. and attitudes
education
. . School
Elsahoryi et Controlled Primary gardening Not Intake, BMI, Increased . BMI
al., 2025 school e No vegetable improvement
study - and specified knowledge :
[32] children . intake reported
education
Cunningham- Children Cooking Improved
and Not Behavior, ) Not
Sabo et al., Cluster RCT and nutrition specified Yes activit eating consistent
2016 [33] families P Y behaviors
programme
Hispanic .
Barragan et . Family . Reduced
[34] . intervention P behaviors
families
Overweight .
Kim et al., Intervention children Parent Not Weight Behavioral Limited BMI
focused e Yes management || .
2016 [38] study and specified f improvement change
programme skills
parents
Multi
component Improved
Xu et al., Cluster RCT School programme Not Partial BMI, dipetar Modest BMI
2017 [39] children including specified behavior b Y reduction
L ehavior
nutrition
education
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THE ROLE OF PARENTS AND THE HOME ENVIRONMENT

The involvement of parents and the home environment play a crucial role in determining the effectiveness of nutrition education
programmes. Interventions that include joint cooking activities, parental education, and monitoring of children’s dietary habits
consistently produce stronger outcomes than school-based programmes alone [25,28,37]. Research indicates that parental feeding
practices - including food availability at home, modeling healthy eating, and autonomy-supportive strategies — are key determinants
of children's food choices and dietary patterns [15]. For example, family-inclusive interventions have been associated with increases
of approximately 0.5-1 daily serving of fruits and vegetables, improved caregiver food purchasing behaviors, and reductions in
children’s consumption of energy-dense snacks [28].

Participation in educational programmes also enhances parents’ nutrition knowledge and supports sustainable changes in children’s
eating behaviors [35,38]. Studies report improvements in parental nutrition knowledge scores of about 15-25%, along with
increased use of supportive feeding practices and healthier home food environments [35,38]. Web-based interventions targeting
parents have also demonstrated that improving food availability and accessibility at home leads to measurable changes in parental
feeding practices, with positive effects sustained across follow-up periods [16].

These findings indicate that parental engagement and supportive home environments are key factors in achieving long-term
improvements in children’s dietary behaviors.

EFFECTIVENESS OF INTERVENTIONS DEPENDING ON THE CHILD'S AGE

The effectiveness of nutrition education programmes varies depending on the age of the participants. In preschool children, short-
term interventions involving parental participation are particularly effective, leading to increases in fruit and vegetable consumption
of approximately 0.5-0.6 additional eating occasions per day and improvements in nutrition knowledge scores of around 15-20%
[24,25].

Among primary and lower secondary school children, multi-level programmes that combine school activities, family involvement,
and digital tools show greater effectiveness. These interventions have been associated with improvements in dietary diversity scores
of 10-15%, reductions in BMI of approximately 0.2-0.4 units and decreases in unhealthy snack consumption by 0.5-1.0 servings
per day [34,39,40].

In adolescents, educational programmes need to account for increasing independence and strong engagement with digital media.
Studies indicate that interventions using mobile applications, online platforms, or community-based approaches can increase
healthy food choices by approximately 15-20% and improve dietary self-regulation behaviors [26]. School-based food and nutrition
education interventions have demonstrated that adolescents show significant improvements in fruit and vegetable consumption and
reductions in energy-dense food intake following structured, theory-based programs [41].

BARRIERS TO IMPLEMENTING NUTRITION EDUCATION

A review of the literature also highlights several barriers that limit the effective implementation of nutrition education programmes.
Methodological limitations are common, including small sample sizes, short intervention duration, and lack of long-term follow-up,
with over 60% of studies reporting intervention periods shorter than one year and limited sustainability assessments [18].

As illustrated in Table 2, the majority of included primary studies reported intervention durations of less than one year, with many
lacking long-term follow-up assessments entirely. In addition, insufficient long-term institutional support and challenges in
maintaining family engagement reduce programme effectiveness, with dropout rates in family-based interventions ranging from
20% to 35% [19].

Table 2. Duration and follow-up of included primary studies
Summary of intervention duration, follow-up periods, and key methodological barriers identified in included primary
studies.

Duration of

Author [ref] intervention

Follow-up period Key barrier noted

Allocation concealment not
possible; blinding of subjects not
feasible in school setting

Selamat et al.,

2025 [11] 24 weeks

Not reported

Limited sample; cultural and

Horowitz et al., Not specified (short-

2020 [25]

term)

Not reported

language barriers in parental
engagement

Trude et al.,
2018a [26]

Multi-year program

Not specified

Variable exposure levels across
participants; challenges in
equitable reach

Trude et al.,
2018b [27]

Multi-year program

Not specified

Maintaining engagement of low-
income families over time
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Trude et al., 2019
[28]

Multi-year program

Not specified

Difficulty sustaining caregiver
involvement over extended
periods

Kato-Lin et al.,
2020 [29]

2 sessions x 20
minutes

None (immediate
post-play
assessment only)

Very short duration; no long-term
follow-up; single-session design

Wang et al., 2025

Pilot study (short-

Not reported

Pilot design limits generalizability;

2025 [32]

[30] term) small sample size
. Quasi-experimental design; lack of
Elsahoryi et al., 5 months Not reported randomization limits causal

inference

Cunningham-Sabo
et al., 2016 [33]

1 school year
(approx. 7 months)

Not reported
beyond school year

Variable parent engagement
across school arms; sustainability
beyond study period unclear

Barragan et al.,
2022 [34]

6 weeks

Not reported
(short-term only)

Short duration limits assessment
of sustained behavioral change

Power et al., 2024
[35]

Not specified

Not reported

Low-income families face
technological and engagement
barriers to mobile interventions

Varagiannis et al.,
2021 [36]

Not specified

Not reported

Sample limited to children with
existing overweight/obesity; may
not reflect prevention context

Cohen et al., 2013
[37]

Protocol study
(planned duration
not specified)

Planned follow-up
(not yet reported)

Protocol paper only; no outcome
data available at time of
publication

Kim et al., 2016
[38]

Not specified

Not reported

Small sample; limited
generalizability beyond Korean
context

Xu et al., 2017
[39]

1 school year

Not reported

Challenges in maintaining school-
level compliance across multiple
sites

Xu et al., 2020
[40]

1 school year

Not reported

Outcomes limited to dietary
diversity; broader nutritional and
weight outcomes not assessed

Environmental barriers also play a significant role. Limited availability of healthy food in school environments, strong exposure to
marketing of unhealthy products, and restricted financial or organisational resources in schools are frequently reported obstacles.
For example, studies indicate that up to 40-50% of schools participating in nutrition programmes face resource constraints that
hinder sustained implementation [19,42]. Qualitative evidence further highlights that limited organisational readiness and
insufficient resources are among the most frequently cited barriers to long-term sustainability of school nutrition programmes, while
external partnerships and institutional support are identified as key enablers [20].

These findings suggest that both structural and behavioral factors must be considered when designing effective and sustainable
nutrition education programmes.

SUMMARY

The collected literature demonstrates that nutrition education has a significant impact on improving children's nutritional knowledge
and dietary behaviors and may contribute to obesity prevention. The most effective programmes are those that combine school-
based interventions with active parental involvement and supportive home environments, particularly when they incorporate
practical activities and innovative digital tools. Programme effectiveness varies depending on children's age, intervention design,
and the extent to which environmental barriers are addressed [9,11,40]. These findings highlight the importance of implementing
comprehensive, multi-level strategies to support sustainable improvements in children’s eating behaviors.

DISCUSSION

SUMMARY OF MAIN FINDINGS

The review of the literature consistently demonstrates that nutrition education positively impacts children's dietary knowledge and
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eating behaviors. Programs implemented in schools and through online platforms improve awareness of healthy eating, with
reported increases in nutrition knowledge scores by 10-25% and healthier food choices by 15-20% [22,23,24]. Interventions
targeting preschool-aged children with parental involvement have been shown to increase fruit and vegetable consumption by
approximately 0.6 additional eating occasions per day and improve blood carotenoid concentrations by 20-25% [25]. Multi-level
interventions integrating school, home, and community components are particularly effective, with reductions in sweet and fast-
food intake of 0.5-1.0 servings per day [26-28]. Short-term digital interventions, such as mobile educational games, also
demonstrated measurable improvements, including a 15-18% increase in selecting fruits and vegetables and a 10% decrease in
sugary snack consumption [29,30].

INTERPRETATION OF EFFECTIVENESS MECHANISMS

The observed effectiveness of nutrition education can be explained by several mechanisms. First, increasing children's knowledge
about healthy foods directly influences their dietary choices. Second, practical, hands-on interventions such as cooking workshops
and school gardening engage children actively, promoting learning through experience and fostering intrinsic motivation to consume
healthy foods [31,32,33]. Third, parental involvement strengthens these effects by providing support at home, modeling healthy
behaviors, and reinforcing positive dietary habits, which is particularly critical for young children [35,38]. Multi-level interventions
are especially successful because they address not only individual knowledge but also environmental factors that shape dietary
behaviors, such as availability of healthy foods at home and community norms [26-28]. Supporting evidence from overviews of
systematic reviews confirms that combining school-based, family, and community components produces superior outcomes
compared with single-setting approaches, particularly for reducing BMI and increasing fruit and vegetables intake [14].

COMPARISON WITH PREVIOUS LITERATURE

These findings align with previous systematic reviews and meta-analyses, which have highlighted the importance of school- and
family-based interventions in preventing childhood obesity and promoting healthy eating behaviors [9,11]. For example, previous
research has shown that family-centered programs can lead to measurable improvements in children's dietary intake, BMI, and
willingness to consume fruits and vegetables [25,34,35]. Moreover, the increasing use of digital platforms and mobile games in
recent years demonstrates promising potential for extending the reach of nutrition education and engaging children in interactive
learning [22,23,30]. A systematic review of healthy nutrition intervention programs in kindergarten and primary education further
confirmed that such programs are generally effective in improving nutritional knowledge and healthy behaviors across diverse
intervention formats [43].

LIMITATIONS OF INCLUDED STUDIES

Despite the consistent positive findings, several limitations must be acknowledged. Many studies had relatively short follow-up
periods, making it difficult to assess the sustainability of behavioral changes over time. Sample sizes in some interventions were
small, and measurement of dietary outcomes often relied on self-reported data, which may be subject to bias [11,29]. Furthermore,
the heterogeneity of interventions in terms of content, duration, and delivery methods complicates direct comparisons and
generalizations across studies. Environmental and socioeconomic factors were sometimes insufficiently addressed, limiting the
understanding of contextual influences on effectiveness [26-28].

PRACTICAL IMPLICATIONS

The review highlights important implications for public health practice. Schools should prioritize the implementation of multi-
component nutrition education programs that combine classroom teaching with experiential learning, such as cooking and
gardening activities. Including parents in interventions enhances effectiveness, particularly in promoting sustained dietary changes
among preschool-aged children [25,35,38]. Digital interventions, including online platforms and mobile games, can supplement
traditional programs, providing flexible and engaging tools to reinforce healthy eating behaviors [23,30]. Policymakers and program
developers should also consider environmental and community-level factors, such as food availability and cultural appropriateness,
to maximize impact. Evidence indicates that exposure to unhealthy food marketing through digital media significantly influences
children’s food choices and intake, underscoring the importance of addressing commercial food environments as part of
comprehensive obesity prevention strategies [44].

FUTURE RESEARCH DIRECTIONS

Future studies should focus on long-term outcomes to determine whether improvements in dietary behaviors and biomarkers are
sustained beyond intervention periods. Standardization of outcome measures and use of objective dietary assessments would
strengthen evidence of quality, as the heterogeneity of current methodologies limits cross-study comparisons and the
generalizability of findings [17]. Research should also explore the cost-effectiveness of multi-level interventions and the integration
of digital tools, particularly for diverse populations and low-income communities. Finally, further studies examining the synergistic
effects of school, home, and community-based strategies are needed to identify optimal approaches for promoting lifelong healthy
eating habits.

CONCLUSIONS

1. Effectiveness of nutrition education with differentiation between behavioural and clinical outcomes
The included intervention studies indicate that nutrition education leads to improvements in nutrition knowledge and selected
behavioral outcomes, including food choices and fruit and vegetable consumption. These effects are observed across different
types of programmes, although their magnitude varies between studies. Evidence regarding clinical outcomes is less

7 von 11



archiv euromedica 2026 | vol. 16 | num. 2 |

consistent. Some studies report modest changes in BMI, but in most cases the effect is either absent or insufficient to
support robust conclusions.

2. Modifying factors of effectiveness, including programme type, age, and family involvement
The effectiveness of interventions depends on their structure and implementation context. More pronounced effects are
observed in multi component programmes in which nutrition education is combined with additional elements. Interventions
involving family participation demonstrate more sustained behavioral changes compared to those limited to school settings.
Age also influences outcomes. Younger children tend to show more stable improvements, whereas results in adolescents are
less consistent.

3. Limitations and barriers, including methodological constraints and environmental factors
The main limitations of the included studies relate to heterogeneity in study design, variation in intervention duration, and
differences in outcome measures. Many studies lack long term follow up, which limits the assessment of sustainability. In
multi component programmes, the independent contribution of nutrition education cannot be clearly determined. Additional
limitations arise from environmental influences, including family dietary habits and food availability, which may reduce
intervention effectiveness.

OVERALL CONCLUSION

Nutrition education is an important tool for improving dietary behaviors in children and adolescents, but its impact on clinical
outcomes remains limited. Greater effectiveness is achieved when it is integrated into broader interventions that address both
behavioral and environmental factors.
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