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Assessing the association
between health promotion
Initiatives and student nutritional
status and lifestyle: a regional
observational study from Italy

Claudia Veronica Carletti!, Eleonora Maurel', Federica Concina*,
Manuela Giangreco, Alessandra Knowles, Luca Ronfani and
Paola Pani On behalf of the OKkio alla Salute FVG group, HBSC
FVG group

Clinical Epidemiology and Public Health Research Unit, Institute for Maternal and Child Health-IRCCS
Burlo Garofolo, Trieste, Italy

Background: Schools are widely recognized as key settings for health promo-
tion interventions to address excessive weight among children and adolescents.
This cross-sectional observational study evaluated the association between the
presence or absence of health promotion practices in a representative sample
of primary and secondary school classes in the Friuli-Venezia Giulia (FVG) region
and students’ weight status and dietary and physical activity (PA) habits.
Methods: Data on nutritional status, dietary and PA habits, and on school health
promotion initiatives, with or without family or local health unit (LHU) involve-
ment, were derived from questionnaires completed by school principals, stu-
dents and families as part of the 2023 OKkio alla Salute (children aged 8-9) and
the 2022 Health Behaviour in School-aged Children (adolescents aged 11-17)
surveys.

Results: The prevalence of overweight or obesity was 25.1% among primary
school children and 16.7% among adolescents. Most primary schools imple-
mented nutrition (86.5%) and PA (97%) education, but with limited family and
LHU involvement. The only significant difference was observed in eating habits,
with higher consumption of adequate mid-morning snacks in children attend-
ing primary schools that implemented healthy eating initiatives involving parents
(p < 0.001). In secondary schools, most of which reported implementing poli-
cies on nutrition (92.8%) and PA (97.3%), the only significant difference was fruit
consumption > once/day in adolescents attending schools with nutrition-related
policies.

Conclusion: While school-based health promotion practices and policies are
widely implemented in the FVG region, their association with students’ nutritional
status, dietary habits and PA was limited. These findings highlight the limited ben-
efits yielded by existing school practices and policies and underline the potential
importance of stronger parental involvement, multi-sectoral collaboration and
more structured school health policies.
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1 Introduction

In Europe, overweight and obesity in childhood and adolescence
remain major public health challenges. According to the World Health
Organization (WHO) European Childhood Obesity Surveillance
Initiative (COSI), about one in three children aged 7-9 years is over-
weight or obese in several countries across the WHO region (1). Italy,
in particular, reports some of the highest rates in Western Europe: data
from the Italian surveillance system “OKKkio alla Salute” indicate that
in 2023, 29.9% of children aged 8-9 were classified as overweight or
obese (20.1% overweight and 9.8% with obesity), with higher preva-
lences in the southern regions and among children from lower socio-
economic backgrounds (2). A similar pattern can be observed during
adolescence. Data from the 2022 Health Behaviour in School-aged
Children (HBSC) survey indicate that more than one in five adoles-
cents in the WHO European Region is affected by overweight or obe-
sity (3). The prevalence is higher among boys (27%) than among girls
(17%) and disproportionately affects adolescents from less affluent
families (27%) compared to those from wealthier backgrounds (18%).
In Italy, 22.6% of adolescents are classified as overweight or obese
(18.2% overweight and 4.4% obese), with higher rates consistently
observed among males across all age groups and with a decreasing
trend as the age increases.

One key recommendation of the WHO report on Ending
Childhood Obesity (4), draws upon data from previous intervention
studies to highlight the role of schools in reducing youth obesity, by
implementing comprehensive programs that foster healthy school
environments and enhance health and nutrition literacy and physical
activity (PA) among school-age children. These programs should be
characterized by a wide-ranging scope, cost-effective policies, a
social perspective, and a multi-sectoral and multi-level
approach (5, 6).

Schools where children and adolescent are exposed to a support-
ive environment, i.e., with health policies, PA and nutrition education,
and physical education (PE) classes during school hours (7), offer an
ideal environment for influencing health-related behaviours at a time
in which habits are still being formed (8, 9). They are where students
spend a substantial portion of their lives and therefore interventions
can attain high coverage quickly (6), and where socioeconomic
inequalities generally carry less weight than in other social environ-
ments, such as the community or sports clubs (10).

In addition to nutrition education classes and regular PE classes,
there are other factors in the school environment that can influence
healthy behaviours: the quality of available food and beverages,
including lunch which, in several countries, is provided by the school,
the implementation of extracurricular sports programs and initiatives
such as safe walking and cycling routes and walking school buses (11).

Several key factors have been identified in the literature as capable
of influencing school-based interventions designed to prevent obesity
in children and adolescents. Recent studies have shown that socioeco-
nomic and cultural factors, school policies and the physical environ-
ment (6), in addition to teacher and staff engagement and the
involvement of parents and caregivers in the interventions, can deter-
mine the success of such interventions (12-14).

This cross-sectional study explores the associations between the
presence or absence of school-level health promotion practices and
policies, as reported by school principals, and students’ nutritional
status and lifestyle behaviours using FVG data from two National
Surveillance Systems on childhood and adolescence.
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2 Materials and methods

This cross-sectional observational study is based on surveil-
lance data derived from two surveys conducted in FVG: the 2023
wave of the OKkio alla Salute survey and the 2022 wave of the
HBSC study.

2.1 OKkio alla Salute survey

OKKio alla Salute is an ongoing, population-based survey, con-
ducted every 4 years, that monitors the health and health-related
behaviours of primary school children across all 21 Italian regions. It
is coordinated by the Istituto Superiore di Sanita - Italian National
Institute of Health (ISS), with the collaboration of regional health
authorities and the Ministry of Education and Merit. The target popu-
lation consists of third-grade primary school children, typically aged
8 to 9 years. Italy also contributes these data to the WHO European
Regions COSI (1), enabling international comparisons on children’s
health behaviours and nutritional status.

The sampling strategy follows a stratified cluster design, as recom-
mended by the WHO (15), using school classes as the primary sam-
pling unit. Sample selection is carried out at the Local Health Units
(LHUs) level, based on lists of third-grade classes of all public and
public-private primary schools provided by regional school authori-
ties. For each school, the probability of having their classes extracted
is proportional to the number of third-graders enrolled. All children
in selected classes are invited to participate. Regions may choose to
design samples that are representative of either the entire region or
individual LHUs. Sample size calculations are based on previous esti-
mates of excess weight prevalence, aiming for a precision of 3% at
regional level and 5% at LHU level. These estimates are further refined
by adjusting for design effects observed in previous survey waves.

Data collection involves three sets of questionnaires, completed
by children, their parents or caregivers, and school principals
(Supplementary Table S1), alongside direct anthropometric measure-
ments of weight and height taken by trained healthcare staff. The
detailed survey protocols and data collection procedures are described
elsewhere (16, 17).

2.2 HBSC survey

The HBSC survey is an international, multicentre study conducted
every 4 years in collaboration with the WHO Regional Office for
Europe. In the 2021/2022 round, the survey was implemented in 44
countries and regions across Europe, Central Asia, and Canada. In
Italy, the 2022 edition was coordinated by the ISS and the Universities
of Turin, Siena, and Padua, with support from both the Ministry of
Health and the Ministry of Education and Merit. The HBSC targets
adolescents aged 11, 13, 15, and 17 years, capturing data on self-
reported anthropometric measures (weight and height), lifestyle
behaviours, health outcomes, and social and school environments (3).

The sampling follows international HBSC guidelines and employs
a systematic cluster sampling method. School classes serve as the pri-
mary sampling unit, and the selection is based on national lists of
schools provided by the Ministry of Education and Merit. As with
OKKio alla Salute, students and school principals complete standard-
ized questionnaires (Supplementary Table S1). Additional details
regarding the sampling methodology and data collection process are
available in Inchley et al. (18).
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Both surveillance systems (OKKkio alla Salute and HBSC) operate
under strict ethical standards. The study protocols for OKkio alla
Salute and HBSC were reviewed and approved by the Institutional
Ethical Board of the ISS.

2.3 Data

The present study examines how a school environment that self-
assesses as supportive is associated with selected lifestyle indicators
among children and adolescents.

School environment information was derived from the school
principals’ questionnaires in both surveys. In the case of OKkio alla
Salute, we evaluated the presence of school health promotion prac-
tices related to healthy eating and PA, including curricular pro-
grams and projects involving parents or LHUs. The HBSC survey
assessed whether schools adopted health promotion policies or
guidelines, and whether curricular activities on nutrition and PA
were present. Information on timing, duration, intensity, implemen-
tation fidelity and content of the reported practices was not
collected.

Lifestyle data included indicators related to weight status, dietary
habits, PA, and sedentary behaviours. Body Mass Index (BMI) was
calculated for each participant using measured (OKkio alla Salute) or
self-reported (HBSC) height and weight, and categorised according to
the age and sex-specific international thresholds developed by the
International Obesity Task Force (IOTF) (19, 20). Based on these
thresholds, children and adolescents were classified as underweight,
normal weight, overweight, or obese.

Dietary habits among younger children (OKKkio alla Salute) were
assessed through questions on consumption of: (1) breakfast, classi-
fied as no, yes/inadequate, yes/adequate; (2) mid-morning snack, clas-
sified as no, yes/inadequate, yes/adequate; (3) fruits and/or vegetables
>5 times a day (yes/no); (4) sugary and/or carbonated beverages every
day (yes/no). Breakfast and mid-morning snack quality were deter-
mined using criteria established by the Centre for Research on Food
and Nutrition (CREA) (21), with “adequate” breakfast defined as one
containing proteins, complex carbohydrates, and simple carbohy-
drates. Mid-morning snacks were considered adequate if they
included healthy items such as fruit, yogurt, or unsweetened juice and
provided around 100 calories. Children were asked to recall what they
had consumed that morning to determine dietary quality, following
the framework established by Ciardullo et al. (22).

In the HBSC survey, dietary habits were captured via adoles-
cent self-reports. Relevant indicators included: (1) breakfast con-
sumption during the school week (yes/no); (2) fruits consumption
(> once a day); (3) vegetables consumption (> once a day); (4)
daily consumption of sugary and/or carbonated beverages
(yes/no).

PA habits were also analysed using age-appropriate indicators. In
OKXKio alla Salute, children reported whether they had been physically
active (sports, outdoor play or PE at school) in the last 24 h, and par-
ents reported whether their child had engaged in outdoor play or
sports the day before the survey and if the child habitually walked or
cycled to school. HBSC assessed adolescents’ PA levels through ques-
tions on moderate and vigorous exercise, based on WHO recommen-
dations (23). Adolescents were asked about the frequency of (1)
moderate PA for at least 1 h, on a scale of 1 to 7 days/week, and (2)
vigorous PA (substantial increase of heart and breathing rates), on a
scale of 1 to 7 days/week.
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Sedentary behaviours were captured in both surveys through
questions on screen time. Parents reported how much time their
child typically spent watching TV, playing video games, or using
digital devices on a school day. This information was categorized
into two groups: <2 h or >2 h, consistent with WHO recommenda-
tions (23). The questionnaire also included a question on the pres-
ence of a TV in the child’s bedroom, as this has been linked to
reduced parental oversight (24).

Socioeconomic status (SES) was also considered. In the OKkio
alla Salute survey, the mother’s education level served as a proxy
for family SES, a measure commonly used in public health research
for its strong association with children’s health outcomes (25). In
the HBSC survey, SES was measured using the Family Affluence
Scale (FAS), which captures material wealth and family lifestyle.
The FAS includes items such as car ownership, number of comput-
ers, availability of a dishwasher, private bedroom for the adoles-
cent, number of bathrooms, and frequency of family vacations
abroad (26).

Due to the differences in sampling strategies, measurement
methods (measured vs. self-reported anthropometrics), age
groups, and years of data collection, the data on children and on
adolescents are not directly comparable. Therefore, results are
interpreted within each surveillance framework rather than com-
paratively, and conclusions focus on patterns observed within each
dataset.

2.4 Statistical analysis

Descriptive analysis used frequency and percentage for categori-
cal variables, median and interquartile range for continuous ones.
The Chi-square or the exact Fisher test was performed to evaluate
associations between two categorical variables, as appropriate.
p-value < 0.05 was considered statistically significant. SAS software
9.4 (SAS Institute Inc., Cary, NC, USA) was used for statistical
analysis.

3 Results

In the OKKkio alla Salute regional survey 2023, 79 classes were
sampled, 7 of which in public-private schools, with a mean size of 18
children for each class, for a total of 1,376 children aged 8-9 years.
Data were analysed for the 1,174 children who were in school on the
day of the interview and whose parents gave consent to participate
and completed the questionnaire. The questionnaire was predomi-
nantly completed by the child’s mother (83%), and less frequently by
the father (16%) or another caregiver (1%). Overall, as reported in
Table 1, 57.8% of children were 8 years old and 51.4% were male.
Most children (69.7%) lived with both parents, 39.4% had mothers
with a high level of education, and 41.8% had mothers who worked
full time.

In the 2022 HBSC survey, of the 269 classes sampled, 263 accepted
to participate to the data collection, 6 of which in public-private
schools, with a mean size of 20 adolescents for each class. The 3,892
adolescents who completed the questionnaire with the parents’ con-
sent, were equally distributed by age (20%-26% in each age category)
and sex (51.4% female), and in most cases (81%) lived with both par-
ents (Table 1).
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TABLE 1 Sample characteristics from the OKkio alla Salute and HBSC surveys.

Characteristics OKkio alla
Salute

Age, n (%)

<7ylo 4(0.3) 11y/o 1,021 (26.2)

8ylo 668 (57.8) 13 y/o 1,047 (26.9)

9ylo 475 (41.1) 15 y/o 1,052 (27.0)

>10y/o 9(0.8) 17y/o | 772(19.8)

Total 1,156 Total 3,892
Sex, n (%)
Male 601 (51.9) 1891 (48.6)
Female 556 (48.1) 2001 (51.4)
Total 1,157 3,892
Mother's educational level, n (%)
Low 201 (17.2) —
Medium 509 (43.5) —
High 461 (39.4) —
Total 1,171 —
Mother's employment status, n (%)
Full-time 415 (41.8) —
Part-time 357 (35.9) —
Not employed 222(22.3) —
Total 994 —
Living situation, n (%)
Mother and father 841 (69.7) 2,368 (81.0)
Single parent 116 (9.6) 361 (12.3)
Blended families 16 (1.3) 71 (2.4)
Other 234 (19.4) 125 (4.3)
Total 1,207 2,925
FAS, %
Low — 18
Medium — 53.3
High — 28.7

FVG region, 2022-2023. n, number of subjects; %, percentage; FAS, family affluence scale.

Table 2 shows the distribution of BMI categories and levels of PA
among the OKKkio alla Salute and HBSC survey participants. In OKkio
alla Salute, 25.1% of children had excessive weight (18.2% overweight
and 6.9% obese), without significant differences between males and
females (p = 0.59).

Of the total sample of HBSC adolescents aged 11-17 years, 3.3%
were underweight and 16.7% had excessive weight (14.1% overweight
and 2.6% obese), with a significantly higher proportion of overweight
and obese adolescents among males (p < 0.001).

A significant association between PA levels and sex was also
observed, with a higher proportion of poorly active adolescents
among females (p < 0.001).

As described in the Methods, these findings refer to two distinct
populations assessed with different tools and in different years, and
should therefore be interpreted independently.
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3.1 School health promotion practices and
student behaviours

3.1.1 OKkio alla Salute survey

Tables 3, 4 show the differences in selected children’s eating, PA
and lifestyle habits between schools participating to the OKkio alla
Salute survey, where nutrition and PA education and/or health promo-
tion initiatives were implemented, and those where these interven-
tions were not carried out.

In the 86.5% of schools that included nutrition education in the
curricular activity (Table 3), the professional figure most frequently
involved was the class teacher. Much less common was the involve-
ment of other teachers (12%) or of health professionals (1%).
Regarding PA, 97% of the schools implemented PA education
(Table 4).

Initiatives to promote healthy eating habits and PA involved
families in 21.7% and 14.2% of the sampled schools, respectively.
Although LHUs were also contributing partners, they were only
marginally involved in the implementation of nutrition education
programs (10.2% of the schools) and in the promotion of PA (1.7%
of the schools).

Overall, the majority (91.5%) of children had breakfast on the day
of the interview, and for more than half of the children (56.8%) it was
adequate. Breakfast consumption and quality were similar between
schools that implemented any, or all, of the three nutrition-related
activities (nutrition education, promotion of healthy eating habits
involving either parents or LHUs) and those that implemented none,
with no significant group differences.

Only 29% of the children consumed an adequate mid-morning
snack. This behaviour was more frequent in schools reporting family
involvement in healthy eating initiatives (p < 0.001). Moreover, only
1.5% of the children consumed fruits and/or vegetables >5 times a
day, and 24.1% drank sugary and/or carbonated beverages every day,
with no statistically significant differences between groups.

With regards to PA, 11% of the children reported no PA the previ-
ous day, 80.7% played outdoors and 50.8% participated in sports, on
the day prior to the survey. As an additional measure of daily PA, data
was also collected on routine walking or cycling to school. Active
commuting was reported by 26.7% of children.

Furthermore, one out of three children exceeded the recommenda-
tion of maximum 2 hours of sedentary recreational screen time per day.

3.1.2 HBSC survey

Table 5 shows adolescent outcomes by presence of written or
unwritten school policies or guidelines on nutrition, PA and sedentary
behaviour.

For nutrition, 21.6% of school principals reported that their
schools implemented written policies or guidelines, while in 71.6% of
schools’ policies or guidelines were present but unwritten. Only 6.8%
of schools reported having neither written nor unwritten policies to
promote healthy eating.

For PA, 37.8% of schools reported having written policies or
guidelines, 58.1% unwritten, and 4.1% none.

A total of 74.3% of school principals reported that students were
“almost always” or “often” involved in organizing and developing
school health promotion initiatives.
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TABLE 2 Prevalence (n, %) of BMI categories and PA levels among children (OKkio, 8—9 years) and adolescents (HBSC, 11-17 years) in the Friuli Venezia Giulia region, 2022—-2023, overall and stratified by sex (and by age group for HBSC).

OKKIO alla Salute
Age 8-9 years n (%)

Characteristics

Sex

Female

HBSC

Age 11-17 years n (%)

No. of children, 7 (%) 1,157 601 (51.9) 556 (48.1) - — ‘ 933 (25.0) ‘ 980 (26.3) ‘ 960 (25.7) ‘ 860 (23.0) ‘ 1836 (49.2) 1897 (50.8) —
BMI categories, n (%)

Underweight 19 (1.7) 10 (1.7) 9(1.6) 0.04 0.59 37 (4.0) 31(3.2) 25 (2.6) 30 (3.5) 55 (3.0) 68 (3.6) 0.13 <0.0001
Normal weight 844 (73.1) 445 (74.2) 399 (72.0) 734(78.7) | 765(78.1) | 784(81.7) | 704(81.9) | 1,382(75.3) 1,605 (84.6)

Overweight 211 (18.3) 101 (16.8) 110 (19.9) 132(14.2) | 160 (16.3) | 134(14.0) | 101(11.7) | 339 (18.5) 188 (9.9)

Obese 80 (6.9) 44 (7.3) 36 (6.5) 30 (3.2) 24 (2.5) 17 (1.8) 25(2.9) 60 (3.3) 36 (1.9)

Total 1,154 600 554 933 980 960 860 1836 1897

Physical activity*, n (%)

Low 123 (10.7) 54 (9.0) 69 (12.6) 0.06 0.14 283(28.6) | 314(31.3) | 386(39.2) | 380(43.1) | 503(26.8) 861 (43.4) 0.19 <0.0001
Intermediate 97 (8.5) 50 (8.3) 47 (8.6) 215(21.8) | 190(18.9) | 191(19.4) | 176(20.0) | 368(19.6) 404 (20.4)

High 928 (80.8) 496 (82.7) 432 (78.8) 490 (49.6) | 499 (49.8) | 407 (41.4) | 325(36.9) | 1,005 (53.6) 719 (36.2)

Total 1,148 600 548 988 1,003 984 881 1876 1984

n, number of subjects; %, percentage; BMI, body mass index; PA, physical activity. *PA in both surveys was classified as: low: <3 days a week; intermediate: 3 days a week; high: >4 days a week.

‘les msyed

¥2905/1'9202'Uandy/68¢¢'0T


https://doi.org/10.3389/fpubh.2026.1750624
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

UMeBH DN1aNg Ul SI2RuoiS

90

610" uISIa13U0Ly

TABLE 3 Comparison of children’s nutritional status and eating habits according to the presence of school-based nutrition education initiatives, parent-involving initiatives, and collaboration with the LHU.

Nutritional School nutrition education School initiative to promote healthy eating School initiative to promote healthy eating
status and habits with parents habits with LHU

eating habits

\[e) Yes Effect [\ fo) Yes Effect p-value [\[o) Yes Effect p-value
(n = 183) (n =1,175) size (n =1,011) (n = 281) size (n =1,236) (n = 140) size

Weight status, n (%)

Underweight 2(1.3) 16 (1.6) 0.04 0.56* 10 (1.2) 6(2.5) 0.05 0.37 18 (1.7) 1(0.9) 0.03 0.89%*
Normal weight 116 (76.3) 716 (72.7) 620 (73.4) 169 (69.3) 755 (72.7) 89 (76.7)

Overweight 22 (14.5) 187 (19.0) 155 (18.3) 50 (20.5) 192 (18.5) 19 (16.4)

Obese 12(7.9) 66 (6.7) 60 (7.1) 19 (7.8) 73 (7.0) 7 (6.0)

Breakfast, n (%)

No 11(7.3) 90 (9.0) 0.02 0.48 78(9.2) 20 (8.0) 0.02 0.58 87(8.3) 15(12.8) 0.05 0.10

Yes 140 (92.7) 907 (91.0) 772 (90.8) 229 (92.0) 961 (91.7) 102 (87.2)

Adequate breakfast, n (%)

No breakfast 11(7.3) 90 (9.1) 0.02 0.76 78(9.2) 20 (8.1) 0.03 0.69 87 (8.3) 15 (12.8) 0.05 0.27
Yes, inadequate 54 (35.8) 342 (34.4) 285 (33.7) 90 (36.3) 362 (34.7) 38 (32.5)
Yes, adequate 86 (56.9) 561 (56.5) 484 (57.1) 138 (55.7) 595 (57.0) 64 (54.7)

Mid-morning snack, n (%)

No 1(0.7) 9(0.9) 0.05 0.17* 7(0.8) 3(1.2) 0.23 <0.0001%* 10 (1.0) 0(0.0) 0.04 0.50%
Yes, inadequate 109 (73.6) 655 (66.2) 620 (73.6) 117 (47.6) 691 (66.6) 84 (71.8)
Yes, adequate 38 (25.7) 325 (32.9) 216 (25.6) 126 (51.2) 336 (32.4) 33(28.2)

Fruits and/or vegetables consumption (> 5 times/day), n (%)

No 152 (98.7) 1,011 (98.4) 0.01 1.00% 867 (98.4) 244 (98.4) 0.001 1.00%* 1,063 (98.6) 117 (97.5) 0.03 0.41%

Yes 2(1.3) 16 (1.6) 14 (1.6) 4(1.6) 15(1.4) 3(2.5)

Sugary and/or carbonated beverages (> once/day), n (%)

No 116 (75.3) 773 (76.2) 0.01 0.82 658 (75.6) 187 (76.3) 0.01 0.82 800 (75.2) 100 (83.3) 0.06 0.05

Yes 38 (24.7) 242 (23.8) 212 (24.4) 58 (23.7) 264 (24.8) 20 (16.7)

OKXKio alla Salute survey, FVG region, 2023. *Fisher exact test. n, number of subjects; %, percentage; LHU, local health nits.
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TABLE 4 Comparison of physical activity levels and sedentary behaviours among children according to the presence of school PA education initiatives, parent-involving initiatives and collaboration with the LHU.

Nutritional School physical activity education School initiative to promote PA with parents School initiative to PA with LHU
status, PA

and No Yes Effect p-value No Yes Effect p-value No Yes Effect p-value
sedentary (n=32) (n =1,344) size (n =1,048) (n =174) size (n =1,353) (n = 23) size
habits

Weight status, n (%)

Underweight 0(0.0) 19 (1.7) 0.03 0.76% 12 (1.4) 5(3.5) 0.07 0.18 18 (1.6) 1(5.0) 0.06 0.20%
Normal weight 21 (70.0) 823 (73.2) 635 (72.2) 108 (74.5) 832 (73.4) 12 (60.0)
Overweight 6 (20.0) 205 (18.2) 165 (18.8) 25(17.2) 205 (18.1) 6 (30.0)
Obese 3(10.0) 77 (6.9) 68 (7.7) 7 (4.8) 79 (7.0) 1(5.0)

Active children, n (%)

No 2(6.7) 127 (10.6) 0.02 0.76%* 100 (10.6) 17 (11.0) 0.004 0.90 125 (10.3) 4(20.0) 0.04 0.15%

Yes 28(93.3) 1,076 (89.4) 841 (89.4) 138 (89.0) 1,088 (89.7) 16 (80.0)

Outdoor play on day prior to survey, n (%)

No 3(10.0) 325 (28.9) 0.07 0.02% 248 (28.2) 51 (34.9) 0.05 0.10 316 (27.8) 12 (60.0) 0.09 0.002

Yes 27 (90.0) 800 (71.1) 633 (71.9) 95 (65.1) 819 (72.2) 8(40.0)

Sports on day prior to survey, n (%)

No 18 (60.0) 559 (50.0) 0.03 0.28 444 (50.8) 82 (55.8) 0.04 0.26 568 (50.3) 9 (45.0) 0.01 0.64

Yes 12 (40.0) 560 (50.0) 430 (49.2) 65 (44.2) 561 (49.7) 11 (55.0)

Walking or cycling to school, n (%)

No 24 (80.0) 833 (73.4) 0.02 0.42 638 (71.9) 112 (75.2) 0.03 0.41 839 (73.3) 18 (90.0) 0.05 0.12%

Yes 6 (20.0) 302 (26.6) 249 (28.1) 37 (24.8) 306 (26.7) 2(10.0)

Screen time (>2 h/day), n (%)

No 16 (55.2) 734 (66.4) 0.04 021 567 (66.2) 99 (68.3) 0.02 0.62 737 (66.0) 13 (72.2) 0.02 0.58
Yes 13 (44.8) 371 (33.6) 290 (33.8) 46 (31.7) 379 (34.0) 5(27.8)

TV in the child’s room, n (%)

No 25 (78.1) 939 (79.6) 0.01 0.83 729 (79.5) 124 (80.0) 0.004 0.89 948 (79.6) 16 (80.0) 0.001 1.00%
Yes 7(21.9) 240 (20.4) 188 (20.5) 31 (20.0) 243 (20.4) 4(20.0)

OKkKkio alla Salute survey, FVG region, 2023. *Fisher exact test. n, number of subjects; %, percentage; PA, physical activity; LHU, local health units.
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TABLE 5 Comparison of adolescents’ nutritional status, eating habits, PA levels and sedentary behaviours according to the presence of school nutrition-focused and physical activity-focused

policies and guidelines.

Nutritional
status, eating
habits, PA
and
sedentary
behaviours

[\ o}
(n = 186)

Effect
size

Yes
(n=2417)

Weight status, n (%)

School implementing nutrition-focused policies
and guidelines

School implementing PA-focused policies and
guidelines

No
(n =70)

Effect
size

Yes
(n =2,533)

p-value p-value

Underweight 5(2.8) 70 (3.0) 0.03 0.57 2(29) 73 (3.0) 0.02 0.78%
Normal weight 137 (77.0) 1851 (79.8) 54 (79.4) 1934 (79.6)

Overweight 28 (15.7) 333 (14.4) 9(13.2) 354 (14.5)

Obese 8 (4.5) 65 (2.8) 3 (4.4) 70 (2.9)

Breakfast, n (%)

No 65 (35.1) 942 (39.0) 0.02 0.30 - - -
Yes 120 (64.9) 1,473 (61.0) — —

Fruit (> once/day), n (%)

No 146 (78.5) 1,636 (67.7) 0.06 0.002 - - -
Yes 40 (21.5) 779 (32.3) — —

Vegetable (> once/day), n (%)

No 128 (68.8) 1,482 (61.4) 0.04 0.05 — — —
Yes 58 (31.2) 931 (38.6) — —

Sugary and/or carbonated beverages (> once/day), n (%)

No 166 (89.2) 2,196 (91.0) 0.02 0.42 — — —
Yes 20 (10.8) 217 (9.0) — —

Moderate-intense physical activity (>4 days a week), n (%)

No — — — 46 (65.7) 1,382 (54.9) 0.04 0.07
Yes — — 24 (34.3) 1,134 (45.1)

Vigorous physical activity (>3 days a week), n (%)

No — — — 38 (55.1) 1,171 (46.5) 0.03 0.16
Yes — — 31 (44.9) 1,345 (53.5)

Time spent playing video games/PC/tablet/mobile phone (>2 h/day), n (%)

No — — — 50 (71.4) 1867 (73.9) 0.01 0.65
Yes — — 20 (28.6) 660 (26.1)

Time spent watching TV (>2 h/day), n (%)

No — — — 49 (71.0) 1939 (76.8) 0.02 0.26
Yes — — 20 (29.0) 586 (23.2)

*HBSC, FVG region, 2022. Fisher exact test. n, number of subjects; %, percentage; PA, physical activity.

Overall, 38.3% of adolescents did not eat breakfast every day and
9.2% drunk sugary and/or carbonated beverages daily, these behav-
iours did not differ substantially whether or not the school had nutri-
tion related polies in place.

The majority of adolescents ate fruit (67.6%) and vegetables (61.2%)
less than once a day. A single statistically significant difference was identi-
fied: fruit consumption was more frequent among adolescents attending
schools with nutrition-related policies or guidelines (p = 0.002).

Regarding PA, 55.3% of the adolescents who participated in the
HBSC surveillance practiced moderate-intense PA less than 3 days a
week and 46% practiced vigorous PA 2 days a week or less.

Frontiers in Public Health

Furthermore, slightly more than half met the recommendations of not
exceeding 2 hours a day of screen time. Specifically, 56.8% spent less
than 2 hours per day playing video games or using a PC, tablet, or
mobile phone, and 55.4% spent less than 2 hours per day watching TV,
DVDs, or online videos. No significant differences were found in PA
or sedentary behaviours between students attending schools with or
without related policies or guidelines.

In both surveys, weight status distribution was similar across
schools, regardless of whether or not they reported having health pro-
motion practices or policies, and no statistically significant associa-
tions were observed.
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4 Discussion

This study provides data on the prevalence of weight status, on
dietary habits and PA and sedentary behaviours among students aged
8 to 17 in primary and secondary schools in the FVG region, and
describes how these outcomes was associated to the presence or
absence of school-reported health promotion practices and policies.

4.1 Nutritional status

The results indicate that overweight and obesity remain prevalent
among school-aged children and adolescents, particularly among
boys, thereby confirming previous national and international findings.
Our prevalence data are in line with those from the other northern
Italian regions and show a substantially lower prevalence of excessive
weight compared to southern Italy, confirming the national north-
south gradient (2, 27-29).

Adolescence represents a critical developmental stage that marks
the transition from childhood to adulthood and is characterized by
profound psychological, biological, and hormonal changes, as well as
significant shifts in social roles (30, 31). In line with prior reports, our
findings indicate a decline in the prevalence of overweight and obesity
from pre-pubertal to pubertal stages (8, 27, 32). Although self-reported
anthropometric measures among adolescents may be underestimated
as a result of reporting and social desirability biases (33-35), our results
are consistent with national (36) and international studies (37).

The decrease in overweight and obesity prevalence may be due to
hormonal changes that occur as boys and girls approach puberty (38).
In addition, teenagers tend to pay more attention to their physical
appearance and to put more effort into controlling their weight.
Increased stress and pressure associated with middle and high school
may also contribute to weight loss in this age group (39). In terms of
differences in BMI categories between males and females, the higher
prevalence of overweight and obesity in males we observed is consis-
tent with previous literature (40).

4.2 Dietary habits and physical activity

While among younger children daily breakfast consumption was
high and in line with comparable Italian (22) and international con-
texts (41), it sharply declined in adolescence, confirming a concerning
trend that is already well documented in the literature (3, 29). Daily
consumption of fruits and vegetables remains critical in children and
low among adolescents. This is in line with the WHO-HBSC 2022
report (3), and with findings across Europe that highlight widespread
challenges in meeting the recommended dietary guidelines (42).

PA levels among younger children are high, yet only about half
regularly participate in sports. Active commuting to school is limited,
the main barriers reported by parents being excessive distance to
school, lack of parent’s time and road safety issues. The cross-sectional
nature of our study does not allow us to assess the role of existing
school initiatives in influencing the behavioural patterns described
above. However, our findings can point to areas where school-based
strategies could be further developed to support daily PA but also high-
light missed opportunities, such as initiatives to promote walking and
cycling to school with well-documented benefits for both health and
sustainability (11). Among adolescents, over half fail to meet recom-
mended levels of moderate-intense and vigorous PA, which is consis-
tent with European surveillance data. Disparities between sexes also
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align with global trends, with higher inactivity among females (43, 44).
These differences underscore the relevance of gender-sensitive
approaches identified in previous literature (45, 46), although the pres-
ent study does not address the potential benefits of such approaches.

4.3 School environment

Our results underscore the role of schools health promotion: with
most of the FVG primary schools integrating nutrition and PA educa-
tion in their curricula. However, these activities are largely delivered by
classroom teachers, and the involvement of external professionals or
stakeholders, particularly LHUs, is lower than the average of the other
regions of Northern Italy (12% vs. 16.7%) and of the national data
(23.5%) (2). This approach reflects the Regional strategy that prioritizes
teacher-led implementation to ensure equity and universal access, as
reported in the Regional guidance documents (47). The limited contri-
bution of external stakeholders should therefore be seen as an executive
choice rather than an organizational shortcoming.

In our sample, parental engagement in school initiatives is lim-
ited, but where present, it is associated with a higher proportion of
primary school children consuming an adequate mid-morning snack
(p <0.001). While this association cannot be interpreted as causal
evidence that parental involvement directly drives behavioural
change, it aligns with the existing literature that suggests that active
parental involvement can enhance the effectiveness of school-based
interventions targeting children’s dietary behaviours (48, 49).

A nuanced picture emerges from the HBSC data regarding school
policies. Only a minority of schools report having written policies for
promoting healthy eating and PA, while a larger proportion rely on
unwritten guidelines. This reliance on non-formalized approaches
may be associated with variability in the consistency, accountability,
and reach of school-based practices. Previous studies suggest that
structured, written policies are more likely to be implemented into
the school setting (7).

Student involvement in shaping health promotion initiatives is
relatively high in FVG. This is a positive finding, as youth engagement
is recognized as a key determinant in the success of school-based
health promotion programs (50). However, further investigations are
needed to understand whether students are engaged through mean-
ingful participation or more symbolic involvement.

Across both surveys, most student behaviours and weight-related
outcomes did not differ significantly according to the presence or
absence of reported school practices or policies, except for an increased
prevalence of adequate mid-morning snacks in children when parents
are involved in healthy eating school-based initiatives. However, the
absence of statistically significant associations in our data does not
imply that school health promotion strategies are ineffective; rather, it
likely reflects the heterogeneity of practices and policies across schools,
the use of binary exposure classifications, the lack of information on
implementation fidelity or duration, potential residual confounding,
and the limited sensitivity of cross-sectional surveillance data to detect
small effects in the absence of temporal sequencing.

Based on the literature, interventions that yield significant impact,
typically include a combination of actions aimed at increasing PA,
decreasing sedentary behaviours, and improving dietary habits (51)
and involve parents through workshops, take-home activities, and
regular communication (52). The duration of interventions also
appears to play a relevant role. There is, in fact, evidence supporting
interventions lasting at least an entire school year that include
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multi-sectoral collaboration, parental engagement and clear policy
frameworks (14, 53-55).

4.4 Strength and limitations

A major strength of this study is the large and representative
sample of both primary and secondary school students, which allows
for robust comparisons and generalizability within the region.
Moreover, the study provides descriptive evidence on the presence of
specific school interventions and their relationship with health-related
behaviours, although these findings cannot be interpreted in
causal terms.

Our study needs to be interpreted in the light of some limitations.
First, the cross-sectional design of the study precludes inferences
regarding temporal ordering or causality. Second, the structure of the
questionnaires did not allow to obtain detailed information on the
types of programs and their contents, and the variability in interven-
tion intensity and implementation quality across schools was not
systematically measured. Consequently, exposure measurement was
necessarily coarse and potentially affected by misclassification, which
may have contributed to few statistically significant associations, such
as the low prevalence of children that consume fruits and/or vegeta-
bles >5 times a day.

In addition, the use of self-reported data, particularly among
adolescents, introduces potential reporting biases, especially for sen-
sitive variables like body weight, PA and sedentary behaviours. In
addition, since the two surveys were designed to target different age
groups, some questions were worded differently, and this may have
further accentuated the differences observed between the two popu-
lations. Lastly, while it is likely that the relatively low level of collabo-
ration with parents and LHUs reported by most schools may have
limited the scope of the school-based activities, the observational
design of our study does not allow to determine the extent its influ-
ence on the behaviours observed.

5 Conclusion

In conclusion, the results of our cross-sectional regional analysis
indicate that, although school-based health promotion practices are
widely implemented in the FVG region, their observable associations
with children’s and adolescents’ weight status and health behaviours
are limited. The present study provides a descriptive insight into
health promotion in the school setting in FVG, providing a frame-
work to support the development of tailored evaluation tools capable
of assessing implementation processes and potential impacts on
health behaviours. Enhanced multi-sectoral collaboration, stronger
parental involvement, and a more rigorous policy enforcement are
necessary to achieve meaningful improvements in childhood obesity
prevention. Addressing these factors will be crucial to supporting the
WHO?’s recommendations and advancing toward healthier school
environments across Europe.
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