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ABSTRACT
Background:The prevalence of childhood obesity is increasing inEurope, including Spain, leading to early onset chronic diseases.
Two enduring risk factors in this phenomenon are unhealthy nutrition and lack of physical activity. The aim of this review is to
examine and appraise the literature on the nature and extent (inputs, activities, outputs) of research conducted in school-based
nutrition intervention programs in Spain and their effectiveness (outcomes and impact).
Methods:Areviewof published studies (2000–2024) using the PRISMA-ScR guidelines across 14 databaseswas conducted. Thirty-
one studies met the inclusion criteria, involving a range of 28–2516 youth across many schools in various cities in Spain. Study
designs ranged from randomized controlled trials to descriptive projects.
Results: Studies addressed a spectrum of dietary behaviors and knowledge aimed at promoting a healthy lifestyle overall, good
nutrition, and adequate physical activity. Almost all studies produced positive changes in youths’ nutrition behavior.
Conclusion: School nutrition intervention programs in Spain have shown significant promise in promoting healthier dietary
behaviors and reducing obesity-related risks among children and adolescents. These programs improved adherence to the
Mediterranean diet, increased fruit and vegetable intake, and better bodymass index and body composition outcomes. To enhance
impact and scalability, future efforts should focus on consistent methodologies and extended follow-up.

1 Introduction

School health education plays a crucial role in equipping children
with the knowledge and skills they need to maintain good
health throughout their lives. One important aspect of this
education is the food and nutrition programs offered at schools.
These programs not only provide meals for children who might
otherwise go hungry but also educate them about healthy eating

habits [1]. School-based food programs are associated with other
benefits that extend to families and communities. Programs that
emphasize economic opportunities for local food suppliers and
farmers. Parents and community members express satisfaction
with well-developed school food programs [2].

Spain is classified as a high-income country by the World
Bank [3], a category of countries with a high standard of living
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supported by rich economic resources. The Spanish government
has demonstrated a commitment to assuring quality food and
nutrition programs in the country’s schools [4]. There are
national policies that govern standards set for school lunch
programs [5, 6], guidelines for improving physical activity [7],
and programs for educating teachers and families about the
importance of school nutrition. Food and nutrition education
programs in schools are expected to play a key role in shaping
the dietary behaviors of schoolchildren and are well-regarded
by Spanish citizens [8]. From promoting adherence to the
Mediterranean diet to addressing challenges related to foodwaste
and local food procurement, Spanish schools have embraced a
holistic approach to promoting healthy lifestyles among their
students [9–12]. Moreover, efforts to enhance school-based
policies on physical activity and nutrition reflect a concerted
push toward creating environments that support healthy living.

The effectiveness of school nutrition interventions, however,
is not uniform across contexts and approaches. As evidenced
by a diverse array of research findings, the outcomes of such
interventions vary widely, with factors such as intervention
design, implementation strategies, and the inclusion of parental
involvement playing pivotal roles in determining success [13].
While progress in school nutrition in Spain is commendable,
there is still much room for improvement. This scoping review
aims to identify and appraise school-based nutrition interven-
tions conducted within Spain’s school settings, each with the
overarching goal of positively influencing the health and eating
habits of schoolchildren in Spain.

2 Methods

2.1 Selection Criteria

The Population, Intervention, Comparison, Outcomes, and Study
(PICOS) design guidelines [14] were incorporated to develop the
research question: “Do school age students in Spain (P) that are
offered school-based nutrition interventions (I) have improved
health and wellness parameters (O) compared with those that
do not participate in school-based nutrition interventions(C)?”
and subsequent inclusion and exclusion criteria (see Table 1).
Peer-reviewed articles published in English or Spanish languages
were included. Interventions reported outside traditional peer-
reviewed articles as well as preschool settings were excluded from
this review. The search was conducted in the Spring of 2024, and
the results communicate literature published between 2000 and
April 2024. In addition, reference lists of relevant studies were
screened to identify publications from other studies that might
be eligible for this review.

2.2 Search Procedures

A scoping review of the literature was conducted using the
methodical framework of Arksey and O’Malley [15], the PRISMA
Extension for Scoping Reviews [16]. We began a comprehen-
sive search using a combination strategy of medical subject
heading keywords, terms, phrases, and Boolean operators (see
the Supporting Information). The following 14 databases were
searched: EBSCOHost; BIOSIS; CINAHL; ScienceDirect; Arti-

cleFirst; Biomed Central; BioOne; ProQuest; SAGE Reference
Online; Scopus; SpringerLink; PubMed; Taylor & Francis; and
WileyOnline. The search strategieswere adapted according to the
indexing systems of each respective database (see the Supporting
Information). The initial search yielded a total ofN= 5458 articles.
After removing duplicates and screening titles and abstracts for
eligibility, the researchers identified 38 full-text articles, of which
31 met the inclusion criteria.

2.3 Study Selection and Data Extraction

Two of the authors conducted the searches for relevant articles
and one author utilized Rayyan QCRI software [17] to assist
in the screening process. All retrieved articles were screened
for relevance to the topic (see Figure 1). In addition, reference
lists from retrieved articles were also hand-reviewed to identify
any additional relevant publications. Titles and abstracts were
screened for relevancy, and potentially relevant journal abstracts
were reviewed by four of the authors. Potential articles for
inclusion in this review were evaluated for relevance, merit, and
inclusion/exclusion criteria (see Table 1). Articles accepted for
inclusion were individually reviewed by each author. Addition-
ally, the reference list of each included article was screened for
potentially eligible articles. Once the list of selected studies was
finalized, two of the authors extracted and cross-checked each
study. One author updated the search, reviewed the articles, and
wrote the first draft of the results and discussion sections of the
review. Differences in opinion in data extracted were discussed
to reach consensus and tabulated (Tables 2 and 3). Given that
methodological quality assessment is not a prerequisite for
scoping reviews, we did not appraise the included studies [18].

3 Results

3.1 The Characteristics of the Studies

The publications spanned from 2002 to 2020, with no studies
published in 2003, 2005, 2007, 2019, and one in 2020. The highest
number of publications occurred in 2013, with five studies.
Research was conducted across various cities in Spain, with
most studies taking place in the Autonomous Communities
of Andalusia (eight studies) and Catalonia (three studies) (see
Figure 2).

3.2 Study Design

The studies included in this review employ a variety of research
designs, categorized based on their methodology. Cluster-
randomized trials were conducted by Mora et al. [33], Llargués
et al. [29], Llauradó et al. [30], and Bibiloni et al. [20], while
randomized controlled trials (RCTs) were used by Tarro et al.
[48], Pablos et al. [36], Pastor et al. [38], and Te Velde et al.
[49]. Pérez Solís et al. [42] employed a non-RCT methodology.
Pérez López and Delgado Fernández [39, 40] utilized quasi-
experimental designs. Several studies focused on longitudinal
or intervention designs, including those by Llargués et al. [28],
Martínez-García and Trescastro-López [32], García et al. [23],
and Oliva Rodríguez et al. [35]. Cross-sectional and observational
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TABLE 1 PICOS criteria for inclusion and exclusion of studies.

Parameter Inclusion Criteria Exclusion Criteria

Population ∙ School-aged students (i.e., at least 6 years
old and above) who were examined in Spain
within the school setting

∙ Students who were not of school age, such as
preschool and college students, less than 6 years of
age only, or more than 18 years old only

∙ Students who were not studying in Spain

∙ Students who were undergoing medical nutrition
therapy-based diets

Intervention
type

Any kind of school-based intervention that
addresses nutrition-related aspects, including
∙ Educational interventions

∙ Environmental interventions

∙ Multicomponential interventions

∙ Interventions that were not based on school facilities

∙ Interventions that did not address nutrition-related
outcomes

Comparators Preintervention, baseline nutrition-related
variables (i.e. anthropometric measures,
biochemical parameters, nutrition-related
knowledge, dietary habits, perceived hunger)
of student groups who were
∙ control: received no intervention.

∙ received partial intervention, for example,
educational intervention only versus
multicomponential intervention

∙ N/A

Outcomes of
interest

∙ changes in anthropometric outcomes, for
example, BMI for age, height for age

∙ changes in biochemical outcomes

∙ changes in nutrition-related knowledge

∙ changes in meeting the dietary
macronutrient and/or micronutrient
recommendations

∙ changes in adherence to healthy dietary
habits and avoidance of unhealthy ones

∙ changes in risks of nutrition-related
diseases, for example, obesity or
iron-deficiency anemia

∙ changes in short-term hunger

∙ Non-nutrition related outcomes

Language English or Spanish All other languages
Study type ∙ Experimental intervention studies with

measured outcomes

∙ Peer-reviewed original research articles

∙ Original research conference publications

∙ Protocol studies

Non-Peer-Reviewed articles
∙ Non-numeric/categorical assessments or qualitative
studies that did not involve an intervention

∙ Commentaires

∙ Narratives

∙ Communications

∙ Non-intervention based studies

∙ White papers

∙ Similar article types

∙ Grey literature

∙ Theses or dissertations
Abbreviations: BMI, body mass index; N/A, not applicable.
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FIGURE 1 Search flow diagram following PRISMA 2020 guidelines.

studies were employed by Rico-Sapena et al. [45], Pareja Sierra
et al. [37], and González-Valero et al. [26], while pilot studies were
conducted by Martínez-García and Trescastro-López [32], Rohlfs
Domínguez et al. [47], Burguera et al. [21], and Muros et al. [34].
Pérez Rodrigo [41] presented an intervention protocol study that
had not yet been implemented. Lastly, qualitative research was
used by Lete and Perales Antón [27] and González-Jiménez et al.
[25], and intervention studies were carried out by Escalé et al. [22]
and Roberto and Carlos [46].

3.3 Participants

In total, the reviewed studies cover a broad age range from 3 to
19 years old. Eight studies focused on children aged 3–6 years,
including those by Mora et al. [33], González-Valero et al. [26],
Bibiloni et al. [20], Rohlfs Domínguez et al. [47], and García et al.
[23]. Seven studies targeted primary school-age children (7–11
years) and were conducted by Tarro et al. [48], Llauradó et al.
[30], Allirot et al. [19], Te Velde et al. [49], Muros et al. [34],
Pablos et al. [36], and Pérez Rodrigo et al. [41]. A large number
of studies focused on adolescents, includingMartínez-García and
Trescastro-López [32], Rico-Sapena et al. [45], González-Jiménez
et al. [24], Pareja Sierra et al. [35, 37], Pastor et al. [38], Restoy [44],
Martínez et al. [31], Pérez López and Delgado Fernández [39],
OlivaRodríguez et al. [35], Burguera et al. [21], Roberto andCarlos
[46], and Lete and Perales Antón [27]. The smallest sample size
was reported by Martínez-García and Trescastro-López [32] with
28 participants aged 8–9 years. Martínez-García and Trescastro-
López [32] conducted a pilot study with 28 students of the
third Primary School in “La Serranica” in Aspe to promote

their knowledge of food groups, their frequency of consumption,
consumption of fruits and vegetables, and eating a healthy
breakfast and lunch. The largest sample size was reported by
Pareja Sierra et al. [37], with 2516 students 13 and 14 years from 79
schools distributed in the 17 autonomous regions in Spain exposed
to the TAS program (Tu y Alicia por la Salud-Alice and you for
Health) to promote healthy eating and physical activity through
cooking and active leisure.

3.4 External Review, Ethics in Research,
Parental Informed Consent, and Privacy of
Schoolchildren’s Information

Authors of 10 publications reported that their study had an
external review in accordance with ethical research, gaining
parental consent when necessary, and keeping the privacy of the
schoolchildren’s information [21, 24, 29, 30, 34, 36, 38, 42, 47,
49]. External review entities in this regard were either university,
hospital, government, or educational affiliated, and sometimes
more than one type of entity reviewed their protocols. Authors
of three publications mentioned that they observed the ethical
standards proposed by the Committee on Research and Clinical
Trials in the Declaration of Helsinki [50].

Authors of 21 publications did not report that an external review
of their study was made. Making judgments of the need for an
external review, especially when involving youth, which often
needs parental consent, is beyond the scope of this review.We can
offer some conjecture that the interventions were part and parcel
of the conventional teaching/learning of nutrition education in
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the schools. Additionally, if an external review was warranted,
it would likely be a concern of reviewers and editors in the peer
review process for the respective journal

3.5 Dietary Behaviors/Knowledge Addressed
and Effects of Interventions

The studies included in this review addressed a broad spectrum
of dietary behaviors and knowledge aimed at promoting healthy
nutrition behaviors among children and adolescents. Most of
the studies focused on improving overall healthy lifestyles by
incorporating dietary habits and/or physical activity [20, 21,
23, 24, 25, 27, 29, 30, 31, 34–36, 40, 45, 48]. Three studies
specifically focused on cooking to improve dietary habits [19, 33,
37], while González-Valero et al. [26] emphasized adherence to
the Mediterranean diet. Four studies examined the effectiveness
of reducing body mass index (BMI) [20, 22, 28, 42]. Five studies
aimed at increasing fruit and vegetable consumption [39, 41, 44,
47, 49]. Martínez-García and Trescastro-López [32] focused on
enhancing knowledge about food groups and their consumption
practices, while Pastor et al. [38] investigated eating habits and
their relationship to metabolic syndrome components. Lastly,
Roberto and Carlos [46] concentrated on nutrition education to
improve the quality of breakfast meals.

The studies reviewed explored the impact of interventions on
various dietary knowledge, behaviors, and health outcomes, with
positive improvements observed in several areas. In general, there
was a significant increase in adherence to theMediterranean diet,
as reported by González-Valero et al. [26] and Puig et al. [43].
Improvements in diet quality were indicated by Pérez Solís et al.
[42],Martínez-García andTrescastro-López [32], and Pérez López
and Delgado Fernández [39]. Additionally, Oliva Rodríguez et al.
[35] demonstrated a significant increase in knowledge regarding
healthy feeding and lifestyles.

The majority of studies focused on dietary behavior and food
consumption. Several studies reported increased fruit and veg-
etable consumption [32, 37, 38, 44, 43, 47]. Along with these
improvements, there was a significant decrease in unhealthy
dietary habits, such as reduced consumption of pastries and
commercial juices, and a decrease in the intake of fried foods,
pastries, and soft drinks [23, 32, 37]. Allirot et al. [19] also noted
an increased willingness to try unfamiliar foods and a greater
liking for healthy snacks. Furthermore, Pablos et al. [36], Puig
et al. [43], and Pérez López and Delgado Fernández [39] reported
improvements in breakfast consumption habits.

3.6 Duration

The interventions in the reviewed studies varied significantly in
duration. Some studies had relatively short intervention periods,
such as Rohlfs Domínguez et al. [47] with 2 weeks, González-
Valero et al. [26], and Bibiloni et al. [20] with 2 months, and Pérez
López andDelgado Fernández [39] with 3months. Several studies
(n = 4) had interventions lasting 6 months [21, 31, 35, 37], while
others (n = 3) extended for 1 year [23, 38, 44], 2 years [33, 49], or 2
school years [28, 42]. The longest intervention periods were those
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FIGURE 2 Regional distribution of school-based nutrition intervention studies in Spain (by autonomous communities).

of Llauradó et al. [30], with a 3-year study, and Llargués et al. [29],
whose intervention spanned 6 years.

3.7 Framework/Model

A small number of studies (n = 5) included in this review
employed theoretical frameworks or models for their interven-
tions. Specifically, Martínez-García and Trescastro-López [32]
applied the Hanlon method for prioritizing health problems,
while Rohlfs Domínguez et al. [47] used self-determination
theory. Te Velde et al. [49] incorporated behavior-change theory,
and Pérez López and Fernández [40] based their intervention
on the Strategy for Nutrition, Physical Activity and Prevention
of Obesity (NAOS), a Spanish approach designed to promote
nutrition, physical activity, and obesity prevention. Additionally,
Pérez Rodrigo et al. [41] utilized the attitude, social influence, and
self-efficacy model.

3.8 Follow-up

A variety of follow-up periods were specified in about half of the
studies (n = 15) included in the review. The shortest follow-up
periodswere 1month [26] and 2months [35]. Other studies (n= 3)
reported follow-ups lasting 6 months [21, 22, 40]. Longer follow-
up periods included 1 year [49] and 2 years [20]. Llargués et al.
[29] had a follow-up period of 4 years, while Llauradó et al. [30]
followed participants for 22 months. Mora et al. [33] conducted

follow-ups at 2, 4, and 6 years. Additionally, some studies, such
as Pérez Solís et al. [42], did not specify a consistent follow-up
duration, and others such as Allirot et al. [19] conducted follow-
ups at specific points at the beginning, middle, and end of the
workshop.

3.9 Delivery of the Interventions

The delivery of the interventions in the reviewed studies involved
various personnel. Several studies [28, 29, 33, 42] utilized teach-
ers for the intervention implementation. Some of these also
included experts or nutritionists, as seen in Martínez-García
and Trescastro-López [32], while Rohlfs Domínguez et al. [47]
involved researchers in the delivery. Other studies [19, 24, 26,
36] relied on research teams for intervention delivery. Llauradó
et al. [30] and Bibiloni et al. [20] were delivered solely by experts,
while Pérez López and Fernández [40] involved a joint team
consisting of students, teachers, and parents. Tarro et al. [48] used
students from two universities to act as health promotion agents
in delivering nutrition education programs in primary schools.

3.10 Study Effect on Anthropometry

About half of the studies (n = 14) included in this review
investigated the effect of interventions on the BMI of students.
The majority of studies examining the effects of anthropometric
measures such as BMI and body fat percentages show positive
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outcomes, particularly in terms of reductions in BMI or BMI z-
scores. These positive effects were observed in studies by Mora
et al. [33], González-Valero et al. [26], Pérez Solís et al. [42], Tarro
et al. [48], González-Jiménez et al. [24, 25], Pastor et al. [38],
Martínez et al. [31], Escalé et al. [22], and Burguera et al. [21].
Additionally, the prevalence of overweight and/or obesity was
reduced in three studies [29, 38, 48]. Burguera et al. [21] also
found beneficial changes inmusclemass percentage (+3.4%), and
Muros et al. [34] observed a decrease in body fat percentage in
the intervention group. However, the study by Llauradó et al.
[30] found no significant difference in obesity prevalence or BMI
between the intervention and control groups.

3.11 Study Effect on Dietary Knowledge and/or
Behavior

The interventions evaluated across various studies (n = 12)
showed diverse effects on additional health attitudes, behaviors,
and outcomes, aligning with healthier lifestyle changes. Four
studies [23–25, 30, 48] reported significant increases in physical
activity and/or a significant reduction in time spent watching
TV in the intervention group (IG). Pastor et al. [38] observed a
significant reduction in the prevalence of metabolic syndrome,
from 32.2% to 19.7% (p < 0.001). Burguera et al. [21] found
beneficial changes in systolic blood pressure (−7.7 mmHg) and
an improvement in reaction speed. Muros et al. [34] reported
decreases in total cholesterol, blood pressure, and low-density
lipoproteins, while high-density lipoproteins and maximum
oxygen uptake improved in the IG compared to the control group.

4 Discussion

This scoping review looked at a robust period (about a quarter
century) to understand the nature and extent (inputs, activities,
outputs) and successes and challenges (outcomes and impact)
of contemporary nutrition education programs in Spain. Dietary
habits begin at a young age, and food consumption practices at
home traditionally have had themost effect. However, the lengthy
“face time” that children and adolescents have in school with
teachers and other adults makes the school site an optimal place
for knowledge acquisition and behavior adoption or change to
healthy eating and physical activity. The government at all levels
in Spain is committed to assuring quality food and nutrition
programs in schools [4]. While there are national policies that
govern standards for school lunch programs [5, 6], variances exist
between what students will eat and what students will bring into
school [51]. Thus, it should be no surprise to see many of the
studies undertaken have a “home and school” approach.

When working toward creating healthy habits or changing bad
habits the descriptor “comprehensive approach” is a mainstay
recommendation, such as smoking and alcohol avoidance, unsafe
sex, and violence prevention. Researchers recognize that devel-
oping a healthy lifestyle at any age should involve both good
nutrition and significant and sustained physical activity. Both
actions, or lack thereof, contribute significantly to the rise in
overweight and obesity among youth in developed countries. This
serves as a motivating factor to continue research in the four
fundamental questions for any educational intervention: (1)What

do the learners need to know?, (2) How do I teach it?, (3) How
do I know they learned something?, and (4) What difference
did the program make? It is impressive that 14 studies involved
anthropomorphic measures to answer the latter question, and
all but one of the 14 [30] saw positive improvements in one or
several anthropomorphic outcomes: BMI, body fat percentage,
muscle mass, and weight reduction. Taking such measurements
are delicate steps for researchers in a protocol involving young
people and their parents; therefore, researchers investing time
and effort in such projects is appreciated.

Programs related to influencing dietary knowledge and food con-
sumption among youth accentuate the positive with emphasis on
thinking about and trying healthy foods, rather than emphasizing
what not to eat, such as sugary, fatty, and salty food and drink.
No program had a significant emphasis on snaking, which most
often contains the triple-threat substances mentioned above. In
fact, few programs used the traditional messaging of “a balanced
meal.” Interventions chose to unbundle the message to specific
foods such as fruits and vegetables or the Mediterranean diet.
Such programs found creative ways to educate, demonstrate, and
have students practice healthy food consumption via, free food
distribution, cookbooks, and at-home activities involving parents.

Several types of instructors have been used in the projects
reviewed. While subject matter experts, such as nutritionists,
physical education teachers, and health educators have their
value and place in “healthy schools” efforts, training the class-
room teachers to impart health-enhancing messages has high
value in getting to reach more students in the multiplying
effect of using a pyramid approach of train the trainers who
then train the more generalist teachers and allows for economy
of effort for all involved. Thus, thought should be given to
recruiting and organizing educatorswith expertise in curriculum,
instruction, assessment, and maintenance in delivering healthy
school initiatives.

Surprisingly, there is little work done in this area of inquiry
to assess and counteract peer influences and ubiquitous food
advertisements’ influence, especially those targeting the very
young. Furthermore, children and youth healthy lifestyle pro-
grams would do well to include recognizing misinformation
and the morass of “bad behaviors” permeating social media
today. This should motivate researchers and schools to include
more community-wide programs using coalition building, media
advocacy, and social marketing strategies.

Study designs in the area of food consumption and physical
activity are challenging, given there is limited use of direct
observation. Researchers need to rely on self-reporting of student
behavior (questionnaires or diaries) or parental reports, which
are known to be less accurate by over-reporting the “good”
or expected behavior and under-reporting unhealthy behavior
[52]. By far most interventions in this review use a health edu-
cation/promotion approach. Researchers could consider using
more theory-based designs such as the transtheoretical model of
health behavior [53] or the social cognitive theory [54], especially
since there were few well-established or “branded” nutrition
education curricula or programs seen in this review. Several
projects gave a name or acronym to their interventions; thus, it
would make sense to replicate these using health education and
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health communication theories to validate success and how they
can be adapted to other sites or types of students.

4.1 Limitations

There are added challenges to a range of planned steps, including
implementation and follow-up, in research protocols involving
youth. Additionally, there is a need to keep parents informed,
as they are sometimes part of the interventions. The oversight
of teachers and administrators in the schools, along with the
time constraints imposed by daily and school calendar schedules
for interacting with participants, further complicates the process.
These variables can significantly affect participant selection and
participation as well as adherence to the fidelity of an interven-
tion. Historically, using self-reported survey questionnaires and
diaries tomeasure students’ eating and physical activity behaviors
has presented limitations in accuracy. Most people, including
youth, tend to underreport unhealthy behaviors and overreport
healthy ones [55].

Data validation and quality of the studies are beyond the scope of
this review.

5 Conclusion

Research done to measure the success and challenges (out-
comes and impact) of contemporary nutrition education and
general healthy lifestyle programs conducted in schools (primary
and secondary) in Spain has produced useful results. Almost
all studies showed positive improvements in students gaining
knowledge on healthful dietary habits and why it is important
to consume a nutrient-dense diet. A meaningful amount of
work has been done to show improvements in anthropomorphic
measures after students participate in healthy lifestyle activities,
such as BMI, body fat percentage, muscle mass, and weight
reduction. The health education interventionswere focused, such
promoting particular types of food, versus the broader approach
of what is considered a healthy meal. Future studies should
consider using more theory-driven interventions such as the
transtheoretical model of health behavior or the social cognitive
theory in behavior within the Spanish cultural and dietary con-
text. School-based lifestyle programs should include recognizing
the morass of misinformation permeating social media today.
More community-wide interventions using social media, social
marketing, and contemporary health communication strategies
within the school context are areas to warrant further study.
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