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ABSTRACT
School- based nutrition interventions play a crucial role in promoting healthy eating habits among children and adolescents, 
which are fundamental for preventing chronic diseases and fostering physical and mental development. This scoping review 
aims to examine the literature on the nature and extent of research conducted in school- based nutrition intervention programs 
in Italy and their effectiveness. Established and emerging programs and practices are reviewed to identify successful strategies 
in Italy. A scoping review of published studies using the PRISMA- ScR guidelines across 14 databases for school- based nutrition 
interventions implemented in Italy was conducted, and the results communicate literature published from 1990 to December 
2024. The review included 42 studies, highlighting positive changes in dietary knowledge and behavior, with 33 studies report-
ing significant improvements. Interventions employing a sequence of education (knowledge), demonstration by teachers, and 
practice of good nutrition at home and/or school demonstrated sustained behavioral changes. Each study was conducted by a 
high number of authors, showing healthy collaboration. Studies were mainly applied using a Health Promotion Model, without 
reference to theories. However, gaps remain in addressing adolescent populations, employing social marketing techniques, and 
integrating environmental changes. While Italian schools have implemented diverse and culturally tailored interventions, chal-
lenges persist, including variability in program implementation, limited follow- up, and underutilized theoretical frameworks. 
Efforts to enhance collaboration among schools, families, and policymakers are essential for sustainable success. School- based 
nutrition interventions in Italy have demonstrated substantial potential in improving dietary behaviors among children and 
adolescents. Addressing identified gaps and promoting comprehensive, multicomponent approaches can further enhance the 
long- term success of these programs.

1   |   Introduction

Healthy eating habits among school- age children are the basis 
for strong mental and physical development as adults. Healthy 
eating habits promote growth and reduce many risks asso-
ciated with chronic diseases such as obesity, diabetes, and 

cardiovascular disease. A robust body of research literature con-
ducted globally supports the importance of nutrition education 
offered through schools. However, while the importance of nu-
trition education has been established, a comprehensive under-
standing of the best school nutrition interventions and programs 
is still not fully understood (CDC  2024). School nutrition and 

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

© 2025 The Author(s). Food Science & Nutrition published by Wiley Periodicals LLC.

https://doi.org/10.1002/fsn3.70266
https://doi.org/10.1002/fsn3.70266
mailto:
mailto:basil.aboul-enein@lshtm.ac.uk
https://orcid.org/0000-0002-4957-2136
mailto:baboulenein@umassd.edu
mailto:basil.aboul-enein@lshtm.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Ffsn3.70266&domain=pdf&date_stamp=2025-07-15


2 of 31 Food Science & Nutrition, 2025

effective interventions that encourage healthy eating habits con-
tinue to be a significant focus for researchers in school health 
(Al- Jawaldeh et al. 2023; WHO 2021).

In Italy, with the growing burden of the childhood obesity crisis 
(Binkin et al. 2010; Palermi et al. 2022; Silano et al. 2019; Spinelli 
et  al.  2023), school nutrition interventions have been used to 
promote healthier eating habits among children, leveraging the 
country's rich culinary traditions. These interventions are often 
based on the Mediterranean diet (MD), renowned for its health 
benefits and cultural significance (Aureli and Rossi 2022; Buja 
et al. 2020). The MD is characterized by high consumption of 
fruits, vegetables, whole grains, legumes, nuts, olive oil, fish, 
and poultry (Deleu et  al.  2024). This diet has been associated 
with numerous health benefits, including reduced risks of car-
diovascular diseases, diabetes, and obesity. This dietary pattern 
fits well with school nutrition programs' goals to foster long- 
term healthy eating habits in children (Martíncrespo- Blanco 
et al. 2022).

Sociocultural factors profoundly influence school nutrition pro-
grams, especially the influence of family and cultural eating 
habits on young children. Encouraging children to adopt health-
ier eating habits can be difficult if these habits are not reinforced 
at home (Buja et  al.  2020; Sanmarchi et  al.  2022; Sanmarchi 
et  al.  2023). Meals are seen as important social events, and 
family preferences heavily influence children's eating habits 
(Costanzo 2011). Although the traditional Italian diet is gener-
ally considered to be healthy, Italian cuisine includes regional 
variations and traditional foods that may not always align with 
modern nutritional guidelines.

Sociocultural impacts on food choices vary significantly 
between Northern and Southern Italy. The North is more 
industrialized and offers a higher standard of living. The 
surrounding countries of Switzerland, Austria, and France 
have a cultural impact on lifestyle and cuisine in Northern 
Italy. Southern Italy is more rural, with an economy depen-
dent on agriculture. The climate and proximity to two oceans 
provide a diet rich in vegetables, olive oil, and fish and are 
influenced by other countries that border the Mediterranean 
Sea (Grosso et al. 2013). These differences mean that national 
school nutrition programs must consider these differences 
when crafting regionally sourced programs acceptable to local 
schoolchildren.

Other challenges to school nutrition programs include exter-
nal forces that affect the sustainability of a school nutrition 
program. The disruption experienced during the COVID- 19 
pandemic was created when schools were closed and the 
routine acquisition and delivery of food resources was inter-
rupted (Ferrero et al. 2023; Vitali et al. 2023). School nutrition 
programs are affected by state and national regulatory over-
sight of public school feeding programs (Loperfido et al. 2024; 
Marcotrigiano et al. 2021). Addressing the external forces that 
negatively impact school nutrition programs requires coordi-
nated efforts at national, regional, and local levels to ensure 
that all children have access to nutritious meals and effective 
nutrition education (McIsaac et  al.  2018). Addressing these 
sociocultural influences requires a holistic approach that in-
volves not only schools but also families, communities, health 

communication outlets, popular culture, and policymakers. 
By understanding and addressing the broader social and cul-
tural context, school nutrition programs can be more effec-
tive in promoting healthy eating habits among children. This 
scoping review examines the literature on the nature and ex-
tent of school- based nutrition interventions in Italy and their 
effectiveness. Established and emerging programs and prac-
tices are reviewed to identify successful strategies in Italy. By 
synthesizing existing research, this review seeks to provide 
insights into the impact of these interventions on children's 
dietary behaviors and health outcomes in Italy and areas for 
further study on types of students, schools they attend, and 
novel areas to explore.

2   |   Methods

2.1   |   Selection Criteria

The population, intervention, comparison, outcomes, and 
study (PICOS) design guidelines (Higgins et al. 2019) were in-
corporated to develop the research question: “Do school- age 
students in Italy (P) that are offered school- based nutrition 
interventions (I) have improved health and wellness parame-
ters (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 were included. Interventions reported 
outside traditional peer- reviewed articles were excluded in 
this review. The search was conducted in the winter of 2024 
and the results communicate literature published from 1990 
to December 2024.

2.2   |   Search Procedures

A scoping review of the literature was conducted using the 
methodical framework of Arksey and O'Malley (Arksey and 
O'Malley  2005), the PRISMA Extension for Scoping Reviews 
(Tricco et al. 2018), and we began a comprehensive search within 
biomedical databases using a combination strategy of medical 
subject heading keywords, terms, phrases, and Boolean opera-
tors (see Data S1). The following 14 databases were searched: 
EBSCOHost; BIOSIS; CINAHL; ScienceDirect; ArticleFirst; 
Biomed Central; BioOne; ProQuest; SAGE Reference Online; 
Scopus; SpringerLink; PubMed; Taylor and Francis; and Wiley 
Online. The search strategies were adapted according to the in-
dexing systems of each respective database (see Data S1).

2.3   |   Study Selection and Data Extraction

Two of the authors conducted searches for relevant articles, and 
one author utilized Rayyan QCRI software (Ouzzani et al. 2016) 
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 ab-
stracts were reviewed by three of the authors. Potential articles for 
inclusion in this review were evaluated for relevance, merit, and 
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inclusion/exclusion criteria (see Table 1). Articles accepted for in-
clusion were individually reviewed by each author. Additionally, 
the reference list of each included article was screened for poten-
tially eligible articles. Once the list of selected studies was final-
ized, 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. 
Disagreement was resolved through consensus, and differences 
in opinion in data extracted were discussed to reach consensus 

and tabulated. Given that methodological quality assessment is 
not a prerequisite for scoping reviews, we did not appraise the 
included studies (Peters et al. 2020).

3   |   Results

Below are the results for the authors, years published, types of 
subjects, city/area, major focus related to nutrition intervention 

TABLE 1    |    PICOS criteria for inclusion and exclusion of studies.

Parameter Inclusion criteria Exclusion criteria

Population • School- aged students (i.e., around 6 years old and 
above) who were examined in Italy

• Students who are not of school age.
• Students who are not studying in Italy.
• Students 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 are not based in any part 
of school facilities

• Interventions that do 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 as follows:
• Control: received no intervention.
• Received partial intervention, e.g., educational 

intervention only vs. multicomponential 
intervention.

• N/A

Outcomes of interest • Changes in anthropometric outcomes, e.g., 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 dietary habits concomitant with 

physical activity
• Decrease in risks of nutrition- related diseases, 

e.g., obesity or iron- deficiency anemia
• Decrease in short- term hunger

• Non- nutrition- related outcomes

Study type Intervention studies with measurable outcomes Non- numeric/categorical assessments or 
qualitative studies

Language English or Italian All other languages

Study type Peer- reviewed original research intervention articles
Original research conference intervention 
publications

Non–peer- reviewed articles
Commentaires
Narratives
Communications
Nonintervention- based studies
White papers
Similar article types
Gray literature

Abbreviations: BMI: body mass index; N/A: not applicable.
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in schools, study design, study effects, duration of study, theo-
retical framework or approach to interventions, and principals 
undertaking the interventions (see Tables 2 and 3).

3.1   |   Timeline

This scoping review involved close to a quarter century of research 
published about school- based nutrition education interventions 
(1990 to December 2024), thus providing a robust look at the 
nature and extent of this important area of child and adolescent 
health promotion undertaken across Italy. There were 42 studies 
published in peer- reviewed journals during this time. Published 
studies have been spread consistently throughout this recent de-
cade, except for only two works published in the 1990s (Angelico 
et al. 1991; Ceratti et al. 1990) and one published in 2024 (Roccaldo 
et al. 2024). For productivity, the average published per year is 1.75. 
However, not accounting for the lean years of the 1990s and 2024, 
productivity increased to 3.5 articles per year.

3.2   |   Subjects

The number of subjects in these studies ranged from 65 to well 
over 1000 students in those projects that had a population- based 
approach to educational interventions. Naturally, projects that 
had a narrow focus or involved more complex metrics, such as 
taking body mass index measures or iodine levels, had a smaller 
number of subjects recruited.

For this review, the types of subjects studied were classified as stu-
dent children (1–11 years old), adolescents (12 years old and above), 

or both children and adolescents. Children only were the most 
studied, involved in 31 (Agozzino et al. 2007; Angelico et al. 1991; 
Bonaccorsi et  al.  2002; Centis et  al.  2012; D'Addesa et  al.  2006; 
D'Egidio et al. 2021; Galli et al. 2012; Gallotta et al. 2016; Grassi 
et  al.  2016; Haerens et  al.  2009; Laureati et  al.  2014; Marconi 
et  al.  2022; Nosi et  al.  2021; Pampaloni et  al.  2015; Panunzio 
et  al.  2007; Panunzio et  al.  2010; Panunzio et  al.  2011; Piana 
et  al.  2017; Presti et  al.  2015; Roccaldo et  al.  2017, 2024; Rosi 
et  al.  2015; Rosi et  al.  2016a; Rosi et  al.  2016b; Scazzocchio 
et al. 2021; Scuderi et al. 2016; Sotgiu et al. 2009; Trento et al. 2012; 
Vanelli et al. 2014; Viggiano et al. 2018; Watutantrige- Fernando 
et al. 2018) of the 42 studies, while six studies (Amaro et al. 2006; 
Ermetici et al. 2016; Fraticelli et al. 2016; Latino et al. 2023; Lazzeri 
et al. 2013; Varì et al. 2022) involved adolescents alone and five 
studies (Ceratti et  al.  1990; Franceschi et  al.  2021; Mazzeschi 
et al. 2014; Tripodi et al. 2011; Viggiano et al. 2015) involved both 
youth groups. The grades selected for research in children were 
spread among primary, elementary, and middle schools. While the 
rationale given by researchers in this area notes the importance 
of establishing healthy eating habits and some type of physical 
activity early in life, this review shows that there is less interest 
in evaluating school- based nutrition education in high schools. 
Opportunities for more insight into working with adolescents are 
evident, especially knowing the success environmentally focused 
interventions can have on youth behaviors in other areas of un-
healthy consumption such as tobacco and alcohol. As noted above, 
only six of the 42 studies involved adolescents alone, with five stud-
ies having a mix of both children and adolescents.

All studies naturally involved the parents of the youth subjects, 
given informed consent and IRB approvals required for the for-
mer group and needed for most studies in the latter group. Many 

FIGURE 1    |    Search flow diagram following PRISMA 2020 Guidelines.
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studies gave detailed briefings of the purpose of the study, over 
and above the informed consent process, to boost compliance of 
their children or have them complete activities in the interven-
tion. Some studies have expanded the involvement of the parents 
as part of the intervention, such as preparing food for the student 
subjects, serving as purveyors of healthy food messaging, learn-
ing activities, or participating in physical activities or family ac-
tivities. Researchers seem to have had much success in working 
with school administrators, teachers, and other school personnel.

3.3   |   Sites Selected (City/Region)

This scoping review accounted for the city/region of schools and 
students recruited for studies. It is fair to say that the schools 
selected are situated throughout the country. There were 15 
studies in the northern region, 11 studies in the southern region, 
and 10 studies in the central region. There were five studies con-
ducted in two or more regions, and one study did not specify 
the region of Italy. Efforts were made to involve both the city 
and rural areas. Little was noted about the socioeconomic status 
of the residents of the area or areas that were “underserved” in 
healthcare. A few studies looked at variances in native versus 
non- native- born Italian children.

3.4   |   Dietary Knowledge/Attitudes/
Behavior Addressed

The background, rationale, and purpose of undertaking these 
studies were consistent among all studies. The overall impact 
sought for nutritional intervention in youth was to primarily en-
gender a “healthy lifestyle” early on that included healthy food 
choices and ample physical activity. Secondly, the rationale was 
to avoid or reduce overweight or obesity in children. Therefore, 
general outcomes addressed (1) increasing knowledge of students 
about healthy living; (2) changing or forming positive attitudes 
toward health- enhancing food choices and physical activity; and 
(3) changing student (and at times parent) behaviors.

More specifically, the most popular dietary subject addressed 
was consumption of fruits and vegetables (F&V), followed by le-
gumes. Some studies made specific mention of a “Mediterranean 
Diet” (Roccaldo et  al.  2024; Sotgiu et  al.  2009). While a sig-
nificant number of studies involved students keeping food 
consumption diaries, avoiding junk food or sugary drinks sur-
prisingly were not prominent outcome measures. Breakfast and 
lunch meals were a larger focus than dinner and snacks. About 
14% of the studies combined a significant focus on physical ac-
tivity with a dietary message. A few unique areas of focus were 
the importance of iodine, use of iodized salt, and dietary iodine 
intake (Watutantrige- Fernando et  al.  2018); calcium and vita-
min D intake (Pampaloni et al. 2015); food neophobia (Laureati 
et al. 2014); and improve adiposity measures in middle school 
adolescents (Ermetici et al. 2016).

3.5   |   Duration and Follow- Up Period

The range of duration for the studies was wide, from as little 
as one lesson to a full school year. There does not seem to be a 

pattern of duration for studies, other than the quarters of time 
in a year. Duration is likely related to the study design and 
time parameters of student, teacher, or researcher availability, 
rather than knowledge of how long an intervention should be 
for results. The majority of follow- ups were pretest/posttest de-
signs. More frequent follow- ups naturally followed the longer 
duration of the studies and complexity of outcome measures. 
Roccaldo et al. (2024) conducted their project over 2 school years 
(2014–2016).

3.6   |   Theoretical Framework or Model Used 
for Intervention

First, as a general approach to intervention, 73% of the studies 
focused on an educational approach, with the balance of 27% 
using a multicomponent approach. No study focused solely on 
an environmental approach, and only a few environmental 
approaches were evident in the multicomponent approaches. 
Sixty- two percent (62%) of the studies used a health promotion 
model. Theory- driven research is not evident in these studies, 
given only one study noted a theoretical model, social cognitive 
model (Tripodi et al. 2011). Three studies used a social market-
ing or health communication model; one was a descriptive study 
(Haerens et al. 2009), two used a community- based approach, 
and one had a clinical care component (Franceschi et al. 2021).

3.7   |   Intervention Delivered by

About 46% of the studies used classroom teachers to perform the 
interventions that naturally were related to educational inter-
ventions. About 30% of the studies used parents or “families” for 
interventions at some level, beyond simply an explanation of the 
project and getting consent for their children. Nutritionists were 
involved at some level of direct intervention in 16% of the studies 
and were used in a few studies to train classroom teachers to 
deliver health- enhancing messages. Three studies involved the 
family pediatrician. Researchers were involved in two studies. 
About four studies involved several groups, giving a community 
awareness education focus. A few projects used unique inter-
ventionists, such as Rosi et al. (2016b) study that used a human-
oid robot for dietary education; Sotgiu et al.  (2009) using Cub 
Scout leaders; and Centis et al. (2012) using university faculty for 
health- enhancing messaging.

3.8   |   Research Designs Given Purpose, Theoretical 
Model, Interventions, and Assessment

Naturally, the research design is foremost driven by the purpose 
of the project. As noted in the early Findings section for Table 2, 
the major purpose of the studies found for this scoping review 
of school- based nutrition education programs in Italy during 
this half- century timeline was to engender a “healthy lifestyle” 
early on, which included healthy food choices and ample phys-
ical activity. A secondary purpose was to learn about how to 
reduce overweight or obesity in children with educational and 
physical activity programs in schools. The interventions aimed 
for outcomes that improved either the knowledge and/or be-
havior of eating habits of youth in the studies and at a lesser 
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level for youth to develop a positive attitude toward healthy 
food consumption and/or helpful physical activity. There 
were a few projects that could qualify as skill building, such 
as food preparation for parents (Centis et al. 2012; Franceschi 
et al. 2021; Grassi et al. 2016) and students exposed to social 
marketing campaigns to be alert for positive or negative mes-
sages on eating habits (Nosi et al. 2021).

Furthermore, a purpose of 10 of these studies, of the 42 re-
viewed, continued evaluating recognized “brand name” nu-
trition education programs or campaigns, and some combined 
this with physical activity programs for youth. These studies 
aimed to continue validating their use with youth, increase 
the number of subjects participating, or expand the use of 
the program to other age groups. The following branded pro-
grams used in the projects found in this scoping review are as 
follows:

School Fruit (Roccaldo et al. 2017; Scuderi et al. 2016): The EU 
“School Fruit” scheme, later combined with the vegetables and 
milk scheme, aims to promote awareness of a healthy diet among 
children and adolescents in schools or other formal educational 
organizations. The programs, conducted by a range of educa-
tors, aim to develop healthy food habits early on if possible and 
enculture a sense of taste for healthy foods, and have students 
gain an understanding of how diet, growing and production of 
food, agriculture, and the environment are interconnected.

Italian “Eat Project” (Ermetici et  al.  2016) is a school- based 
multicomponent dietary program that combines environmen-
tal changes (such as alternative healthy food choices in vend-
ing machines and healthy use of water bottles) and educational 
interventions (such as classroom lessons, educational posters, 
focused textbooks, and individual reinforcement tactics), for 
students to maintain a healthy body weight.

MaestraNatura (Scazzocchio et al. 2021; Varì et al. 2022) is an 
innovative nutritional education program aimed at promoting a 
healthy lifestyle in first- level secondary school students during 
a multiyear intervention. Topics covered include learning about 
food items, nutrition, healthy eating, and a sustainable diet, in-
tegrating into the school curricula in order to facilitate teachers 
in their work.

Maìna Fairy Project (Trento et al. 2012) aims for “education for 
healthy growth” of preschoolers who learn about correct eating. 
It uses games to promote correct food choices and balances meal 
and physical development in children 3–5 years old.

Kaledo (Amaro et  al.  2006; Viggiano et  al.  2015; Viggiano 
et al. 2018) is a board game for nutrition education of children 
and adolescents. Using a mix of food and activity cards and mov-
ing around the board, players, after learning their height, body 
structure, and current weight, try to balance their total energy 
supply and expenditure to reach their ideal weight, given their 
height and body structure.

GiochiAMO (D'Egidio et al. 2021) is a health promotion program 
that uses knowledge- based education and games to teach healthy 
nutrition and physical activity among children (6–8 years old).

Shake Your Health project (Franceschi et  al.  2021) is an inte-
grated and comprehensive model to prevent and treat over-
weight and obesity in low socioeconomic status and minority 
groups living in three different districts in the north of Italy. 
An app and a cookbook promoting transcultural nutrition and a 
healthy lifestyle were developed, and no- cost physical activities 
were organized.

IDEFICS (Haerens et  al.  2009), which is “identification and 
prevention of dietary-  and lifestyle- induced health effects in 
children and infants,” implements a standardized community- 
based multicomponent healthy eating intervention for younger 
children in eight different countries.

Giocampus (Rosi et al. 2016a; Vanelli et al. 2014) is an educa-
tional project that aims to promote the well- being of youth 
through a program of physical activity and healthy eating ed-
ucation. The school lessons use a “learning through playing” 
approach to teach children about nutrition. There is an annual 
summer sports school at the university. It also teaches environ-
mental sustainability, and students engage in a range of creative 
activities to promote healthy lifestyles.

Food Dudes Health Eating program (Presti et al. 2015) is a be-
havior change program based on three core principles: (1) role 
modeling, (2) rewards, and (3) repeated tasting of healthy foods, 
most notably fruits and vegetables.

Thus, and as noted in the prior results section, most of the re-
search undertaken in this area was not theory driven, but used 
a health promotion model (62%), therefore research designs 
were mostly experimental focusing on what students, for the 
most part, “said about knowledge and behavior change” via self- 
administered questionnaires (what they now know and what 
they are doing). Some studies involved direct observation and 
anthropometric measures by researchers.

Data techniques used for knowledge acquisition of healthy 
food “that are good for you” or behavior changes that improved 
healthy food choices were 15 studies that used questionnaires 
for behavior change in food consumption, 13 studies used ques-
tionnaires to show increased in healthy food knowledge, and 10 
studies used food consumption diaries. Most of these three data 
techniques were self- administered by youth subjects, except for 
the very young subjects wherein the parents or teachers assisted 
in answering the survey or writing in a diary. A few studies in-
volved changes in parent and overall family behavior.

As noted earlier in an earlier results section above, about 14% 
of the studies combined a significant focus on physical activity 
with a dietary message. Six of the studies used self- administered 
questionnaires or diaries to measure changes in physical activ-
ity. Nineteen studies had an anthropometric measure. These 
included 11 studies that measured body mass index, four that 
measured the height and weight of students, two that measured 
just the weight of students for changes, one study that took a 
urine analysis of subjects to measure iodized salt intake, and 
one study that measured students blood pressure and choles-
terol. One study conducted standardized motor evaluation tests 
of students.
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3.9   |   Anthropometric Outcome Changes

Nineteen of the studies in this scoping review took an anthro-
pometric measure of their subjects. Of these, six studies did not 
look for outcomes of the anthropometric measure taken but 
used these for another purpose, such as markers for compari-
sons in a nutrition education program, to randomize subjects 
into groups, or serve as a rationale for undertaking the educa-
tional program presented, that is, motivate buy- in to get school 
administrators or parents to have students participate in a pro-
posed intervention.

The “N” for outcomes is larger than the number of studies, 
given some studies had more than one anthropometric mea-
sure. Stakeholders with an interest in behavioral and physical 
changes for school students should be optimistic about the state 
of programs available for students to “get on the right track” in 
maintaining ideal body weight or participating in physical activ-
ity, given that 15 studies showed positive changes in anthropo-
metric outcomes, compared with three (negative) outcomes and 
two outcomes with no change.

Studies undertaken by Angelico et  al.  (1991), Franceschi 
et al.  (2021), and Gallotta et al.  (2016) had negative outcomes. 
The former, one of the earliest studies, learned that “school- 
delivered programs of general nutrition education for the control 
of risk factors does not appear to be able to control child obesity.” 
Franceschi et al.  (2021) study was not able to significantly de-
crease the BMI z- score at an obesity clinic. Gallotta et al. (2016) 
found that body fat mass % increased after intervention in all 
groups: experimental Group 1 versus experimental Group 2 ver-
sus control group after three 5- month combined PE and nutri-
tion education programming in school.

Reviewing the “Conclusions” of 13 of the studies having an-
thropometric outcomes, it is not surprising to learn that in 
order to reach a significant and long- standing outcome in 
battling the overweight and obese problem in Italy, programs 
should involve a large number of youths, for a “the longer the 
better” approach, and apply more than a single standard inter-
vention, that is, use educational programs with environmental 
controls—and even better use social marketing strategies at 
a broad community level. It is not clear if giving information 
to students and families about the weight status of students 
changes the trajectory of students' weight gain. Little had been 
done to provide incentives to families and subjects in these 
programs. There is much enthusiasm from one lead author of 
two studies (Viggiano et  al.  2015; Viggiano et  al.  2018) that 
the board game Kaledo, which provides nutrition education 
for children and adolescents at school, can have positive re-
sults in mitigating or keeping students from becoming obese 
at any grade level.

3.10   |   Dietary Knowledge and/
or Behavior Outcome Changes

Stakeholders with an interest in dietary behavioral changes 
for school students should be optimistic about the state of pro-
grams available for students to “get on the right track” in be-
ginning and maintaining a healthy diet, given that there were 

33 positive changes in the 35 studies that measured dietary be-
havior change. Only four studies showed no change in a dietary 
outcome measure for students' behavior. Two projects had a 
mix of positive and no change outcomes. All eight of the rec-
ognized “brand name” nutrition education programs as men-
tioned above in the opening design section of the “Findings” 
had positive behavior changes among subjects. Two of the 10 
projects did not have individual outcomes measures, as the re-
searchers looked at organization Fata Maìna project (Trento 
et al. 2012) and group preferences [identification and prevention 
of dietary-  and lifestyle- induced health effects in children and 
infants (IDEFICS)] of the programs' implementation (Haerens 
et al. 2009).

As noted in the early findings section, few studies of the 42 re-
viewed used health education theory- driven research. By far 
the most common approach was a health promotion model. 
It appears that the investigators were confident that they had 
enough information about “what works” in program objectives, 
design, and implementation in promoting healthy eating habits 
in youth. In this regard, one overall observation for approaches 
to dietary and nutritional programs evaluated in this review 
is the research teams using a three- step approach to educate, 
demonstrate, and practice healthy eating. Many of the studies 
had all three components to first provide information in some 
type of knowledge exchange or discovery, then demonstrate 
healthy food choices and consumption, followed by practice at 
home (breakfast, dinner, and snacks) or during lunchtime or 
snack time in school.

In short, the research shows that while short- term and didactic 
approaches to teaching a healthy lifestyle will produce some be-
havior change, these changes are unlikely to last. Programs that 
involve multicomponent approach of educating, demonstrat-
ing, and practicing, and involve more influencers (i.e., teachers 
and parents) will have more positive and longer- term behavior 
changes.

Not surprisingly, there is enthusiasm for community- based 
(Tripodi et  al.  2011) nutrition programs and social marketing 
(Nosi et  al.  2021) approaches. However, these take more re-
sources and pose challenges to evaluate. Few studies of the 42 
used this approach to provide enough formative and summative 
evaluations to be meaningful.

Few studies used environmental changes in the interventions. 
Direct and close changes to food consumption behavior would 
naturally take place with any school- provided food, such as 
breakfast, snack, or lunch programs. Lazzeri et  al.  (2013) and 
Ermetici et  al.  (2016) showed positive behavior with students 
selecting food from vending machines in school. Changes to 
the home environment are driven by parents, especially for the 
younger students. There are a healthy number of studies among 
the 42 in this review that used parental participation at some 
level, and some with changes to food consumption at home to 
inform further students. Research teams did not venture much 
into studying other places outside of school and home, aside 
from one study that worked with Cub Scouts (Sotgiu et al. 2009) 
and (Tripodi et  al.  2011) involving sporting clubs and Vanelli 
et al. (2014) working with a university sports school to promote 
physical activity and a healthy lifestyle.
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3.11   |   Study Effect on Other Assessed Health 
Attitudes and Behaviors Outcomes

Ten of the 42 published studies in this review can be described 
better as “other” knowledge, attitudes, or behavior changes aside 
from the main focus of nutrition and physical changes from di-
etary or physical activity interventions.

Trento et  al.  (2012) used various games to promote the psy-
chophysical development of the child, which in turn promoted 
healthy eating. Latino et al. (2023) measured changes in build-
ing the self- efficacy of subjects. A couple of studies did not look 
at physical activity per se but measured sedentary time of sub-
jects. The remaining projects involved parents, public officials, 
or groups in parts of the project to increase some type of col-
laboration on the development of the students toward a healthy 
lifestyle.

4   |   Discussion

This scoping review involved 35 years of research published 
about school- based nutrition education interventions (1990 to 
April 2024), thus providing a robust look at the nature and ex-
tent of this important area of child and adolescent health promo-
tion undertaken in Italy. The major purpose of the studies found 
for this scoping review was to engender a “healthy lifestyle” 
early on that included healthy food choices and ample physical 
activity, which in turn would avoid or mitigate the rise in the 
overweight and obesity problem among youth in this country.

Stakeholders with an interest in dietary/nutrition behavioral 
and physical activity of children and adolescents in Italy should 
be optimistic for the state of programs available for students to 
“get on the right track” in practicing good nutrition and partici-
pating at some level of physical activity given we found that: (1) 
a robust number of studies (N = 42) have been conducted to test 
the effectiveness of dietary/nutrition programs in schools during 
this almost half- century review; (2) projects have been under-
taken by relatively large number of investigators, demonstrating 
a high level of collaboration, as the average number of investi-
gators on a publication is 8.6; (3) the lead authorship is spread 
among the 42 studies with only a few repeat lead authors, which 
shows a deep level of expertise in this area of research; (4) proj-
ects involved all three sectors with the nonprofit and govern-
ment sector the most evident; (5) the outcomes for both dietary 
behavior change and anthropomorphic changes after an inter-
vention have been by far positive after interventions; (6) the in-
terest in this research area has accelerated after the 1990s. This 
longitudinal review coupled with the six characteristics above 
likely demonstrates a high level of reliability of interventions in 
this area of study.

In looking at an important outcome when reviewing work in 
this area, as mentioned in the Methods section: “Do children, 
adolescents, parents, or school staff members in Italy (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),” 
we look at the controlled trials. Ten studies used randomized 
controlled trials, and seven studies used controls but did not 

randomize the subject groups. Impressively, all these studies 
showed positive results in behavior change by subjects after 
interventions.

Of the 35 studies that measured dietary behavior change, 33 
reported a positive change. Two projects had a mix of positive 
and no change outcomes. Similarly impressive outcomes are 
the studies that made anthropometric measures of students. 
Fourteen studies showed positive changes in anthropometric 
outcomes, compared with three (negative) outcomes and two 
outcomes with no change.

The purpose of 10 of the studies undertaken involved evaluat-
ing recognized “brand name” nutrition education programs or 
campaigns, and some combined this with physical activity pro-
grams for youth, which shows schools at all levels in the coun-
try have a healthy number of “off the shelf” education programs 
to use to meet their dietary/nutrition objectives for students. 
Furthermore, all 8 of the 10 that had outcome measures showed 
positive behavior change among students.

About two- third of the projects used manageable research de-
signs, such as single- group pretest and posttest, and many used 
survey instruments to learn about knowledge and behavior 
changes among subjects after interventions. However, when 
working with youth, even simple designs create challenges 
given the need for school administrator and teacher approval 
and cooperation, informed consent from parents, and coopera-
tion from parents.

Investigators in many of the studies use the successful steps to 
teaching behavior change as educate, demonstrate, and practice. 
Using all three steps does bring challenges to designing longer 
interventions and follow- ups. At the end of the articles and “in 
conclusion” it may be interesting to note that few used what is 
often an “obligatory” comment that “further research is needed” 
in the phenomenon under study and with select subjects. This 
may signal confidence in findings thus far in this area of re-
search in the country.

4.1   |   Research Gaps for Improving Dietary 
Knowledge and Anthropometric Changes

There are gaps in types of interventions that should stimulate 
more research in this area. Few studies are using social mar-
keting techniques that on the one hand expand those and what 
is involved in an intervention but relieve the intensity needed 
for narrow interventions such as didactic approaches by teach-
ers. Related to this, but narrower, is the opportunity to use more 
environmental controls where students live, learn, play, social-
ize, and pray. For both approaches mentioned, there is evidence 
that treating this as a “public health problem” should provide 
more traction for those concerned. In fact, the social marketing 
approach could be more beneficial to the adolescent population 
who are not well studied during this half- century time.

Children only were the most studied, involved in 31 of the 42 
studies, while six studies involved adolescents alone and five 
studies involved both youth groups. This review shows that 
opportunities for more insight into working with adolescents 
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are evident, especially knowing the success environmentally 
focused interventions can have on youth behaviors in other 
areas of unhealthy consumption such as tobacco and alcohol. 
Investigators gave little information about the characteristics 
of the students, aside from grade level, which could be signifi-
cant information to know about the many subjects used in these 
studies.

Investigators seem to have good cooperation from schools, 
teachers, and parents; however, the articles provide little for-
mative evaluation, which could be helpful in designing further 
studies and recruiting schools and parents to allow interven-
tions for students.

Most studies involved a Health Promotion Model. More can be 
done in working with theory- driven projects. Given one goal in 
working with students is to instill healthy lifestyle habits at a 
young age to avoid being overweight, more can be done to pro-
vide interventions that have multicomponents, not simply didac-
tic interventions.

What could be the biggest opportunity to “fill a gap” for those 
interested in making change in the youth overweight and obe-
sity problem is to heed the advice of some public health profes-
sionals and groups to “work upstream” on our healthcare and 
public health problems. Much is done in the downstream, and 
consequent mitigating needs, and such downstream efforts are 
popular to public policymakers as they make for “few waves” in 
the status quo. Few public policymakers will expend political 
capital to attack a problem by going upstream to see “who or 
what is pushing people into the unhealthy river,” in which they 
suffer (Gambescia 2024, p. 49).

4.2   |   Limitations

One often limitation reported when working with human sub-
jects is caution for the readers to generalize findings, given the 
low number of subjects studied. It is fair to say that much of the 
research in this area during this almost quarter century has in-
volved a useful number of subjects to make recommendations. 
Some of the studies have reached into the thousands. While we 
noted challenges to working with youth in schools, once ap-
proved for study, school- delivered programs are quite efficient 
in getting a large number of subjects, as the students are assem-
bled in relatively large groups. Studies with a small number of 
subjects noted the limitation of generalizability.

Using survey questionnaires and diaries to measure student eat-
ing and physical activity behavior has historically been a lim-
itation for accuracy, given that most people, including youth, 
will underreport unhealthy behavior and overreport healthy 
behavior (Connor 2020). Added to this limitation is a sense that 
the status of youth reporting to authority, so to speak, such as a 
parent or teacher, leads students to report favorable responses 
to questions. Some studies had a third party assisting in student 
responses to questions that could cause bias in the responses. 
Many investigators seemed confident in the number of subjects 
recruited; however, a limitation in many studies is not having a 
long enough follow- up period, as the investigators had to work 
within the time parameters of the school calendar.

Studies using a scaffolded training program for those who de-
liver a health- enhancing message to subjects raise questions of 
variability in the delivery of the message. Studies needed to work 
closely with other groups rather than directly with the subjects 
(administrators, teachers, parents) which can challenge data 
collection integrity. Little information was given on summative 
measures to measure the integrity of delivering a protocol to stu-
dents under study. Not all articles gave a substantive report on 
the studies' limitations. Finally, there were limitations unique to 
a study, such as instruments used for anthropometrics, homo-
geneity of subjects, and providing a lot of information in a short 
amount of time.

5   |   Conclusion

This scoping review highlights the effectiveness of school- based 
nutrition interventions in Italy in fostering healthy dietary be-
haviors and mitigating overweight and obesity among children 
and adolescents. The findings indicate that programs employing 
a multicomponent approach encompassing education, demon-
stration, and practice are most effective in producing positive 
and sustained behavior changes. In other words, studies that 
had this three- step process of (1) providing knowledge of “good 
nutrition” and the importance of healthy eating, (2) followed by 
some type of demonstration by the instructors, such as taste test-
ing new foods, (3) followed by short to midterm practice of what 
is eaten at school and home had the best outcomes. These pro-
grams often leverage Italy's rich culinary traditions, particularly 
the Mediterranean diet, as a foundation for promoting healthy 
eating habits.

While the reviewed studies demonstrate a robust body of evi-
dence supporting the benefits of school- based interventions, 
significant gaps remain. Notably, there is limited focus on ad-
olescent populations, insufficient use of social marketing tech-
niques, and underutilization of environmental approaches. 
While adolescence is a turbulent time and teens gravitate toward 
risky behaviors, their behaviors are malleable. This changeabil-
ity can be seen as a positive as teens do not have ingrained habits 
and may be open to “trying new things.” To engage in conver-
sations about health nutrition and to instill healthy behavior in 
teens, today's teachers, health promotion specialists, and par-
ents need to “get in the way” of how teens are “curating a stead-
ing stream of information,” especially competing against digital 
media (Robertson  2022). These gaps present opportunities for 
further research and program development.

To enhance the impact of school- based nutrition programs, 
there is a need for stronger collaboration between schools, fam-
ilies, communities, and policymakers. While considering the 
range of stakeholders can be seen as untenable, there is much 
literature demonstrating the success and “turn- key” resources 
in building coalitions to achieve health enhancement goals in 
a community. Certainly, there is a host of challenges in coali-
tion building and its implementation of programs that provide 
tangible outcomes, yet this can be balanced against the high 
salience level improving the health of the youth can enjoy, es-
pecially among policymakers (Kingdon 2014; Nagorcka- Smith 
et  al.  2022). A more comprehensive application of theoreti-
cal models, such as the Health Promotion Model, alongside 
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regionally tailored and culturally sensitive strategies, will help 
to address the diverse sociocultural influences across Italy. 
Coordinated efforts at the national, regional, and local levels 
are essential to overcoming barriers, such as limited resources, 
variability in implementation, and external challenges. By 
addressing these gaps and challenges, school nutrition inter-
ventions in Italy can further contribute to promoting healthy 
lifestyles, improving health outcomes, and supporting the de-
velopment of lifelong healthy eating habits among children and 
adolescents. These findings provide valuable insights for stake-
holders aiming to strengthen and expand the reach of these 
critical health promotion efforts.
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