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Abstract 

Background. Childhood overweight and obesity represent serious public health concerns in several countries worldwide, including 
Italy, where the highest prevalence in Europe of overweight and obesity among primary school children was recorded. Among 
others, primary schools represent suitable social environments for health education projects. In this perspective, to optimize re-
sources and plan successful activities, it is necessary, first of all, to analyze the context of the intervention.
Study design. A pilot survey involving children and teachers was conducted in a primary school in Jesi (Le Marche Region, 
Italy).
Methods. A questionnaire was submitted by teachers between May and June 2023 to 104 pupils (aged 6–11) from the five different 
primary school system classes. A qualitative questionnaire was also filled out by the same teachers (n = 5) who were present while 
the children were filling the eating/lifestyle questionnaire.
Results. Most of the children (96.1%) had breakfast before school, with milk and cereal (51.5%) representing the preferred com-
bination. During recess, 59.2% of pupils usually have a sandwich, 23.3% usually have sweet snacks, whereas only 2.9% have a 
fruit. Over 55% of the sample preferred drinking high-sugar beverages to water, and 15.5% declared going to a fast-food restaurant 
more than once a week. Over 17% of children did sport only once a week or less often. Over 64% of children habitually played 
videogames, and 77.6% normally watched TV or played with a tablet/smartphone while eating. Finally, the teachers’ interview 
highlighted that there were no active health-related projects addressed to the pupils, and the school did not normally organize me-
etings with health professionals to increase children’s and their parents’ knowledge and awareness about healthy eating habits.
Conclusions. This preliminary investigation analyzed the context for a future health and nutrition education project and will assist 
researchers in planning successful activities and increasing the efficiency of the intervention.
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Introduction

Childhood obesity represents a serious public 
health concern, as it is associated with a higher prob-
ability of premature death and disability in adulthood 
(1, 2). Indeed, overweight and obese children are more 
likely to step overweight or obese into adulthood and 
to develop noncommunicable diseases (NCDs) like 
diabetes and cardiovascular diseases at a younger 
age. Moreover, other short-term and long-term health 
consequences that overweight and obese children are 
more likely to suffer in their lives include ambulatory 
difficulty, musculoskeletal disorders, and endometrial, 
breast, and colon cancer (1). In addition, childhood 
obesity is associated with an increased risk of psy-
chological problems, reduced self-esteem, and lower 
quality of life (3, 4).

Overweight and obesity are complex and multifac-
torial conditions, whose onsets are linked to several 
factors, including unhealthy eating habits, insufficient 
physical activity levels, insufficient sleep, genetics, 
and social determinants of health (e.g., food security, 
living conditions, household income, education, etc.) 
(5). Among others, education, despite its compelling 
link with well-being, health, and pathological condi-
tions – including obesity (6–8) – remains a neglected 
social determinant of health (9).

According to the WHO (10), the mean age-stand-
ardised prevalence of overweight and obesity among 
primary school children (5–9 years old) in the WHO 
European Region is 29.5% and 11.6%, respectively. 
In Italy, values rise to 42.0% and 17.8%, representing 
the highest values recorded in Europe, and outlin-
ing an alarming scenario that makes it imperative to 
intervene.

In recent years, many people – including children 
– living in the Mediterranean area moved towards a 
‘Western Diet’ model, with a remarkable intake of sim-
ple carbohydrates, saturated fats, and processed foods 
(11). In addition, data from the Italian Surveillance 
System Okkio alla Salute showed that, in Central Italy, 
only 32.3% of schoolchildren do vigorous physical 
activity at least three times a week, whereas 16.5% of 
them do not even do the same once a week (12). The 
same report also showed that 43.8% of schoolchildren 
in Central Italy spend more than two hours a day in 
front of a screen. A higher screen exposure than in the 
past is also contributing to the increase in overweight/
obesity prevalence. Indeed, higher screen exposure is 
associated with sleep deprivation, higher children’s 
energy intake (‘eating while viewing’), fewer fruit and 
vegetable consumption, and higher intake of energy-
dense snacks, drinks, and fast food (13).

As stated in the Ottawa Charter for Health 
Promotion, ‘Health is created and lived by people 
within the settings of their everyday life; where they 
learn, work, play, and love’ (14). Along with family, 
primary schools represent the most suitable social 
environments for health education interventions that 
can help children to increase their knowledge and 
awareness about healthy choices, including healthy 
food choices and active living. 

In primary school settings, teachers should be 
directly involved in any lifestyle program because, 
as role models, they have the power to influence chil-
dren’s behaviour through the promotion of healthy 
choices and the dissuasion of unhealthy practices. A 
prerequisite is the awareness of the teachers about 
health promotion topics and health-related school 
activities.

Collecting data and information through surveys 
is a necessary precursor step to planning, as well as 
an essential strategy to efficiently start a project (15). 
In this perspective, to optimize resources, increase ef-
ficiency and plan successful activities, it is necessary 
to begin with an analysis of the context of the future 
intervention, involving both children and teachers.

Considering the above, the aim of the present 
study was a preliminary context analysis in an Italian 
primary school of the small city of Jesi, through an 
investigation on:

(i)	 the eating habits and the lifestyle of the pu-
pils, using a questionnaire addressed to the 
children;

(ii)	 the services and the current activities of the 
school in terms of obesity prevention and he-
althy lifestyle promotion, through a series of 
questions addressed to the teachers.

Methods

Setting and Participants
The setting of this study was a primary school 

in Jesi, a town with nearly 40,000 inhabitants in Le 
Marche Region (Central Italy).

The questionnaire investigating lifestyle and die-
tary habits was submitted by teachers between May 
and June 2023 to 104 children aged 6–11, belonging 
to the five different classes of the primary school sy-
stem (first, second, third, fourth, and fifth class). The 
study followed the international ethical recommen-
dations contained in the Declaration of Helsinki and 
was approved by the ethics committee of Le Marche 
Region (CERM-2018 64 F99-F99). After obtaining 
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the approval from the school headmaster, a form for 
the informed consent was sent to the parents of the 
children involved in this study.

A qualitative questionnaire exploring the school’s 
infrastructures, services, and current activities in terms 
of obesity prevention and healthy lifestyle promotion 
was also filled out by the same teachers (n = 5) who 
were present while the children were filling out the 
eating/lifestyle questionnaire. 

Study questionnaires

Eating and lifestyle habits of the children
In this study, pupils’ lifestyles and dietary ha-

bits were explored through an adaptation of the 
questionnaire used in Okkio alla Salute (16). 
Specifically, the questionnaire consisted of three 
sections (Supplementary Tab. S1):
1)	 In the first section, children were asked to fill in 

questions about their weight, height, and which 
class of primary school they attended;

2)	 The second section investigated the eating habits of 
the pupils through a series of yes/no questions (i.e., 
Do you usually have breakfast before school?; Do 
you usually eat sweet snacks?; Do you usually eat 
fruit and vegetables?; Have you ever been to a fast-
food restaurant?) and multiple-choice items (i.e., 
What do you usually have for breakfast?; What do 
you usually have during recess;? How many times 
a week do you eat fruit and vegetables?; Which 
drink do you usually have more frequently?; How 
often do you go to a fast-food restaurant?);

3)	 The third section explored the lifestyle habits of 
the children through a series of yes/no questions 
(i.e., Do you practise any sports?; Do you attend 
physical education courses at school?; Do you 
usually watch TV in your bedroom?; Do you usual-
ly play videogames?; Do you use or play with a 
smartphone?) and multiple-choice questions (i.e., 
How do you go to school?; Which sport do you do?; 
How many times a week do you practise sports?; 
How many hours a week do you practise physical 
activity at school?; How many hours a day do 
you usually watch TV?; How many hours a day 
do you usually play videogames?; While eating, 
do you usually watch TV or play with a tablet / 
smartphone?).
When needed, pupils attending the First Class (6–7 

years old) were guided by the teachers in filling out 
the questionnaire. Children attending the other classes 
filled out the questionnaire autonomously, without any 
kind of teacher intervention.

Health-related services and activities of the school
Teachers who were present when children were 

filling out the questionnaire answered a series of 
questions about health-related services/activities of 
the school. Five items were structured as yes/no que-
stions, whereas five other items were submitted as 
open-ended questions. The survey was structured as 
a written interview, and information was subsequently 
collected by the researchers using a pre-set scheme 
(Supplementary Tab. S2).

Statistical analysis
Answers to the questionnaire filled out by the pu-

pils were collected and transferred onto a Microsoft 
Excel® (Redmond, WA, USA) document. Categorical 
variables were described using frequencies and per-
centages. The Fisher’s exact test was performed to 
assess differences between each class (the First Class 
was chosen as a reference). The level of statistical 
significance was set at p < .05.

GraphPad Prism (GraphPad Software, Inc., 
San Diego, CA, USA) was used as the graphing 
software.

Results

Eating and lifestyle habits of the children

One hundred and three children (58 boys and 45 
girls) out of 104 have filled out the questionnaire 
(Tab. 1).

Data concerning weight and height have not been 
reported, as 74 children (76.2%) did not complete this 
section, or gave unrealistic values. Results concerning 
children’s eating habits are shown in Tab. 2. 

Most children (96.1%) have breakfast before 
school, with milk and cereal (51.5%) representing the 
preferred combination. Also, fruit juice and biscuits, 
and bread and chocolate cream represent widespread 
food choices for breakfast. During recess 59.2% of 
the pupils usually have a sandwich, 23.3% usually 
have sweet snacks, whereas only 2.9% have fruit. 
Sweet snacks are widely consumed among children 
(43.7%), whereas a daily-like intake of fruit and ve-
getables was declared by 36.9% of the sample. Nearly 
one child out of ten never eats fruit and vegetables 
(8.7%). When considering classes separately, results 
showed that in the Second Class, more than one child 
out of four (26.3%) never eats fruit and vegetables 
(13.3%) or eats them only once a week (13.3%) 
(Fig. 1 and Supplementary Tab. S3). In this class, 
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Table 1. The number (n) of pupils (n = 103) who filled out the questionnaire was classified according to the class they attended (M = males; 
F = females).

Class M (n) F (n) Total (n)
First Class (children aged 6–7) 8 11 19

Second Class (children aged 7–8) 10 5 15

Third Class (children aged 8–9) 12 10 22

Fourth Class (children aged 9–10) 14 9 23

Fifth Class (children aged 10–11) 14 10 24

Total 58 45 103

Table 2. Dietary habits of the 103 primary school children involved in this study. Results are expressed as number (n) and percentage (%) 
(M = males; F = females).

M (n) F (n) Total (n) Total (%)

Do you usually have breakfast before school?

Yes 56 43 99 96.1

No 2 2 4 3.9

What do you usually have for breakfast?

Milk and cereal 29 24 53 51.5

Fruit juice and biscuits 8 4 12 11.7

Yoghurt and fruit 2 2 4 3.9

Rusks and jam 4 3 7 6.8

Bread and chocolate cream 10 4 14 13.6

Other 3 6 9 8.7

I don’t have breakfast 2 2 4 3.9

What do you usually have during recess?

Sandwich 34 27 61 59.2

Sweet snacks 16 8 24 23.3

Fruit 2 1 3 2.9

Yoghurt 0 0 0 0.0

Fruit juice 0 0 0 0.0

Biscuits 3 2 5 4.9

Carbonated sugar-sweetened beverages 0 0 0 0.0

Water 1 0 1 1.0

Other 2 7 9 8.7

Do you usually eat sweet snacks?

Yes 29 16 45 43.7

No 29 29 58 56.3

Do you usually eat fruit and vegetables?

Yes 53 41 94 91.3

No 5 4 9 8.7
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How many times a week do you eat fruit and vegetables?

Never 4 5 9 8.7

Once a week 7 1 8 7.8

Twice-three times a week 28 20 48 46.6

Four-six times a week 19 19 38 36.9

Which drink do you usually have more frequently?

Coke 18 7 25 24.3

Fruit juice 15 9 24 23.3

Orange Soda 5 3 8 7.8

Water 20 26 46 44.7

Have you ever been to a fast-food restaurant?

Yes 46 40 86 83.5

No 12 5 17 16.5

How often do you go to a fast-food restaurant?

Never 12 5 17 16.5

Less than once or once a week 36 34 70 68.0

More than once a week 10 6 16 15.5

we also recorded the highest percentage of children 
eating sweet snacks regularly (53.3%) (Fig. 2 and 
Supplementary Tab. S4). The highest prevalence of 
pupils eating fruit and vegetables with a daily-like 
frequency, as well as the lowest prevalence of sweet 
snacks intake, was recorded in the First Class (42.1% 
and 36.8%, respectively).

Water represents the most consumed drink among 
children (44.7%). Over 55% of the sample prefer 
drinking high-sugar beverages like Coke, fruit juice, 
or Orange Soda. More than 80% of the children have 
already been to a fast-food restaurant at least once in 
their life, with 15.5% of the sample declaring to go 
there more than once a week. The highest percentage 

Figures 1-2. [1] Frequency (%) of the children’s weekly intake of fruit and vegetables grouped according to the attended class; [2] Frequency 
(%) of the children who habitually eat sweet snacks, grouped according to the attended class.

1 2
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of fast-food clients (90.9%) was recorded in the Third 
Class (Fig. 3 and Supplementary Tab. S5).

Results concerning children’s lifestyle habits are 
shown in Tab. 3.

Over 90% of the children involved in this study 
practise sports during the week. In the Third Class, 
all the pupils stated that they practise sport (p < .05; 
reference = First Class). In the Fourth and Fifth Class, 
over 95% of the pupils practised sport (p < .05; re-
ference = First Class), whereas, in the First Class, 
only 63.2% did it (Supplementary Tab. S6). Except 
for the First Class (pupils aged 6–7) where 31.6% of 
children do not practise any sports (i.e., the highest 

Table 3. Lifestyle habits of primary school children involved in this study. Results are expressed as number (n) and percentage (%) (M = 
males; F = females).

M (n) F (n) Total (n) Total (%)

How do you go to school?

By car or school bus 40 35 75 72.8

By bike 0 0 0 0.0

Walking 18 10 28 27.2

Do you practise any sports?

Yes 51 43 94 91.3

No 7 2 9 8.7

Which sport do you practise?

I don’t practise any sports 7 2 9 8.7

Football/Soccer 20 0 20 19.4

Volleyball 2 3 5 4.9

Swimming 8 9 17 16.5

Gymnastics 2 22 24 23.3

Other sport(s) 19 9 28 27.2

How many times a week do you practise sports?

I don’t practise any sports 7 2 9 8.7

Once a week 5 4 9 8.7

Twice-three times a week 37 38 75 72.8

More than three times a week 9 1 10 9.7

Do you attend physical education courses at school?

Yes 56 43 99 96.1

No 2 2 4 3.9

Figure 3. Frequency (%) of the children who have already been to a 
fast-food restaurant at least once in their life.
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How many hours a week do you do physical activity at school?

I don’t do physical activity at school 2 2 4 3.9

One hour 56 43 99 96.1

Two hours 0 0 0 0.0

How many hours a day do you usually watch TV?

One-two hours 41 40 81 78.6

More than two hours 17 5 22 21.4

Do you usually watch TV in your bedroom?

Yes 21 15 36 35.0

No 37 30 67 65.0

Do you usually play videogames?

Yes 50 16 66 64.1

No 8 29 37 35.9

How many hours a day do you usually play videogames?

I don’t play videogames 8 29 37 35.9

One-two hours 38 13 51 49.5

More than two hours 12 3 15 14.6

Do you use or play with a smartphone?

Yes 26 23 49 47.6

No 32 22 54 52.4

While eating, do you usually watch TV or play with a tablet/smartphone?

Never 14 9 23 22.3

Sometimes 29 25 54 52.4

Always 15 11 26 25.2

frequency recorded), in the other classes most of the 
children practise sports twice or three times a week, 
with values ranging from 60.0% (Second Class) to 
84.0% (Fifth Class) (Fig. 4 and Supplementary Tab. 
S7). Remarkably, 17.4% of children practise sport 
once a week or less often. Physical education courses 
at school (1 hour/week) are attended by 96.1% of the 
children.

When considering screen exposure, data show that 
35% of pupils have a TV set in their bedroom, and 
21.4% of them watch TV more than two hours a day, 
with the highest percentages recorded in the Second 
Class (33.3%) and in the Fifth Class (29.2%) (Fig. 
5 and Supplementary Tab. S8). Almost two-thirds 

Figure 4. Frequency (%) of the children’s weekly sports activity, 
grouped according to the class attended 

* Fisher’s exact test, p < .05 (reference = First Class)
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(64.1%) of the children regularly play videogames. 
The highest percentages were recorded in the Fifth 
Class, where 62.5% of pupils play videogames for 
1-2 hours a day, and 25.0% do it for more than two 
hours a day (p < .05; reference = First Class) (Fig. 6 
and Supplementary Tab. S9). Higher frequencies of 

Health-related services and activities of the school
The services and the current activities of the school 

in terms of obesity prevention and healthy lifestyle 
promotion were also investigated through a written 
survey submitted to the teachers.

All the teachers answered that they were aware of 
a nationwide governmental project named “Frutta e 
Verdura nelle Scuole” (“Fruit and vegetables at scho-
ol”, http://www.fruttanellescuole.gov.it/home), which 
consists in a series of initiatives aimed at encouraging 
schoolchildren to eat more fruit and vegetables (e.g., 
distribution of fruit along with explanations of health 
benefits, distribution of portions of fruit to take home, 
etc.). The school initially joined the project but did not 
participate during that specific school year.

Furthermore, all the teachers answered that, as 
far as they knew, there were no active health-related 
projects addressed to primary school pupils, and the 
school did not adopt any specific strategy to fight 
paediatric age overweight and obesity.

When asked about the presence of a school cante-
en, the teachers stated that they did not use it, as the 
interviewed classes only had lessons in the morning. 
They highlighted that there is a canteen in another 
complex belonging to the same school, which hosts 

prolonged TV viewing and videgames playing were 
observed among males. Finally, almost half of the 
children regularly use a smartphone (47.6%), and 
more than three-fourths of the samples (77.6%) watch 
TV or play with a tablet/smartphone while eating 
(sometimes: 52.4%; always: 25.2%).

Figures 5-6. [5] Frequency (%) of the children’s daily exposure to TV, grouped according to the class attended [6]. Frequency (%) of the 
children’s daily exposure to videogames, grouped according to the class attended

* Fisher’s exact test, p < .05 (reference = First Class)

65

the full-time school curriculum (lessons both in the 
morning and in the afternoon). They also knew that 
the school canteen service was managed by the local 
health authority, so they supposed that a health spe-
cialist planned the weekly menu.

About physical education courses, the teachers 
answered that the courses consisted in one hour of 
physical activity a week, during which children prac-
tise various kinds of sports – including indoor activity, 
thanks to the presence of a gym. Specifically, in the 
First Class, lessons are focused on psychomotricity 
methods.

Finally, teachers declared that, as far as they knew, 
the school did not organize meetings with health 
professionals to increase pupils’ and their parents’ 
knowledge and awareness about healthy eating habits, 
paediatric overweight and obesity topics.

Discussion

Fighting paediatric obesity is nowadays a major 
matter of public health urgency worldwide (17). 
Several programs have been implemented over the 
years (18) and, in most cases, primary schools were 
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chosen as ideal social settings for health-related 
projects addressed to the children. To plan successful 
activities, it is necessary preliminarily to analyze the 
context of the intervention, involving children and 
teachers. In this context, our study aimed to conduct 
a preliminary investigation on the eating habits and 
lifestyle in primary school pupils, as well as on the 
services and the activities of the school in terms of 
preventing obesity and promoting healthy lifestyles. 

One of the most remarkable observations we 
made concerns the weight and height data: more 
than three-quarters of the children did not complete 
this section, or gave unrealistic values. This une-
quivocally indicates that the children interviewed 
are largely unaware of their weight and height. It is 
crucial to consider education programs to raise body 
weight awareness both in children and parents. A 
scarce or null self-perception of weight in children is 
probably a reflection of poor family communication, 
inappropriate knowledge/awareness about the issue, 
and parental misperception of children’s weight. 
Parental awareness of overweight in their children is 
an essential first step in obesity prevention. However, 
Italian data suggest that 52% of overweight children 
and 14% of obese children are perceived by their mo-
thers as normalweight. In Central Italy, only 39.3% 
of overweight/obese children are correctly perceived 
by their mothers (12). Results from a large transcon-
tinental study showed that maternal misperception 
rates were highly variable across countries, but – on 
average – mothers classified 89% of overweight chil-
dren and 52% of obese children as normalweight (19). 
Another study showed that mothers were more aware 
of overweight when their children were 16 years old 
rather than when they were 7, making primary school 
children potentially more vulnerable than adolescents 
to maternal misperception (20).

When considering eating habits, our results sho-
wed that most of the children usually had breakfast 
before school, and all of them ate something during 
recess. However, children’s preferences focused on 
unhealthy choices, with only 6.8% and 2.9% having 
fruit at breakfast and recess, respectively. The quality 
of breakfast is a topic that should be monitored, as a 
balanced breakfast has been associated with a lower 
prevalence of obesity in Italian schoolchildren (12).

More than four children out of ten (43.7%) declared 
that they ate sweet snacks during the day, with the 
highest percentage (53.3%) recorded in the Second 
Class. These data are in line with Okkio alla Salute, 
which recorded that 45.3% of schoolchildren in Le 
Marche Region used to eat sweet snacks more than 

three times a week (12). Furthermore, over 55% of 
the children declared to regularly drink high-sugar 
beverages like Coke (24.3%), fruit juice (23.3), and 
Orange Soda (7.8%) in place of water. These data 
highlighted a more alarming scenario compared with 
that shown by Okkio alla Salute, where only 11.8% of 
the children were reported to drink sugar-sweetened 
beverages for more than three days a week (12). Taken 
together, these habits show that most of the pupils 
tend to exceed the benchmark levels of daily free 
sugars intake recommended by the WHO. In addition 
to the general recommendation to reduce the intake 
of free sugars throughout life, the WHO strongly re-
commends reducing the intake of free sugars to less 
than 10% of total energetic intake, also suggesting a 
further reduction to less than 5% (21). Additionally, 
more than 80% of the children declared that they had 
already been to a fast-food restaurant at least once in 
their life, with 15.5% of the sample stating that they go 
to these kinds of restaurants more than once a week. 
This is quite remarkable, as a recent meta-analysis 
has shown that a higher intake of sugar-sweetened 
beverages (OR = 1.20, 95% CI [1.09–1.33]) and fast 
food (OR = 1.17, 95% CI [1.07–1.28]) were identified 
as significant dietary risk factors for overweight and 
obesity in children and adolescents (22). According 
to the Centers for Disease Control and Prevention of 
the Federal US Government, being overweight is one 
of the most relevant risk factors for developing type 2 
diabetes (23). Although type 2 diabetes is still more 
commonly diagnosed in adults, in the last decades 
the prevalence in children is alarmingly increasing 
in parallel with the increasing childhood obesity 
(24). Given the overwhelming financial burden of 
this disease ($ 412.9 billion in 2022 in the USA) 
(25) and the necessity and importance of setting up 
multidisciplinary strategies for the clinical and he-
althcare management and support that goes beyond 
the conventional approach (e.g, Lifestyle Medicine, 
Case Management, etc.) (26–31), it’s quite clear that 
primary prevention must be pursued from an early 
age. Moreover, an in vitro study showed that high 
concentrations of glucose create unfavourable cellular 
conditions for the maintenance of genome integrity 
(32), which is in turn implicated in the aetiology of 
cancer and other diseases (33).

Given that most of such wrong habits arise outside 
school – e.g., no child said that they drink sugar-
sweetened beverages during recess – it would be 
extremely important to involve parents in meetings/
activities with health professionals to suggest some 
potentially successful strategies. Indeed, parents have 
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a key role in the determination of the food preferences 
of their children (34), but some common-sense paren-
tal strategies are often counterproductive (35). Given 
that Southern Italy was considered by the UNESCO, 
along with Greece, Spain, Morocco, Croatia, Cyprus 
and Portugal, the cradle of the Mediterranean Diet 
(36), parents should be instructed to educate their 
children to follow the Mediterranean Diet, intended 
as a healthy lifestyle which includes, among others, 
the intake of plant-based and low-sugar seasonal 
food products. Children should also be led on to the 
consumption of local (i.e., Central Italy) plant-based 
products, some of which have been shown to possess 
interesting properties (37–40).

Another way to indirectly induce positive changes 
in pupils’ food choices is to implement nutrition edu-
cation programs for teachers and to create a team of 
teachers with solid nutrition education skills. As sug-
gested by other works, in addition to the development 
of teachers’ knowledge and to a potential direct effect 
on their health, nutrition training for teachers can also 
lead to positive changes in pupils’ eating habits (41, 
42). Therefore, teachers’ nutrition education should 
be considered as a part of broader efforts to improve 
the health of schoolchildren.

Almost three-quarters of the pupils went to school 
by car or school bus. Rather than a matter of sedentary 
attitude, these results might be mainly linked to the 
hilly nature of that territory and to the lack of a wi-
despread system of cycle lanes/tracks and footpaths. 
In the absence of such infrastructures, this behaviour 
sounds reasonable and understandable. A structural 
intervention by the local authorities, accompanied by 
a focused awareness campaign may help to reverse 
this attitude.

Only 8.7% (n = 9/103) do not practise any sports. 
Most of them (n = 6) are 6–7 years old and attend the 
First Class, suggesting that this specific population 
may be more vulnerable than the other ones. Parents 
should be involved in meetings to raise their awareness 
of the importance of physical activity, active playing, 
and dancing at this stage of development. Moreover, 
the school should follow the WHO tips, trying to crea-
te opportunities for physical activity during recess and 
lunchtime, and trying to incorporate physical activity 
into classrooms (43). Clearly, through a whole-of-
school approach, pupils from all classes will benefit 
from these initiatives. The school headmaster should 
also consider extending the time dedicated to physical 
activity from one to two hours a week. According 
to Okkio alla Salute (12), in Le Marche Region, 
only 43.8% of schools planned two hours a week of 

physical activity for their pupils. This is a common 
issue that should likewise be faced in other Regions in 
Central Italy (Lazio: 38.7%; Umbria: 29.7%), which 
are below the mean Italian value (52.9%).

This survey also investigated children’s exposure to 
interactive screens. In particular, more than one child 
out of five watched TV more than two hours a day, 
whereas 14.6% played videogames for more than two 
hours a day. Although average data are less alarming 
than those reported in Okkio alla Salute for Central 
Italy (43.8% of children spend more than two hours 
a day in front of the TV or play videogames) (12), in 
some classes these behaviours were more marked than 
in others, defining different scenarios. Particularly, 
in the Fifth Class we recorded the second-highest 
percentage of children watching TV for more than 
two hours a day. In the same Class, 62.5% of pupils 
usually played videogames for 1-2 hours a day, and 
25.0% did it for more than two hours a day, suggesting 
a higher screen exposure in this specific class age (p 
< .05; reference = First Class).

Finally, almost half of the children consistently 
used a smartphone (47.6%), and more than three-
fourths of the sample (77.6%) normally watched TV 
or played with a tablet/smartphone while eating. This 
is quite remarkable, as these behaviours undermine 
conviviality and social interactions during meals, 
which are basic cornerstones of the Mediterranean 
Diet (44–46). Excessive smartphone use should be 
monitored starting from an early age, as mobile 
phone addiction is an alarming fact among children, 
adolescents, and university students (47, 48). Given 
that daily screen exposure seems to be an unavoida-
ble and, sometimes, necessary part of everyday life, 
developing specific mobile apps may become an im-
portant channel for education and a bright strategy for 
health-promoting interventions. Generally, educatio-
nal apps have been shown to reduce the cognitive load 
on learners through effective concepts and contents 
with a faster flow of information (49–51). Brilliant 
strategies may lie in the implementation of web-based 
Community-based participatory research (CBPR) and 
integrated knowledge translation approaches. These 
approaches emphasise the importance of creating 
partnerships between researchers and the people for 
whom the research is ultimately meant to be of use, 
intending to achieve social change to improve health 
outcomes (52). CBPR have been carried out in several 
populations (53, 54), including children (55), and fit 
well also as research models to encourage parental 
engagement and involvement in their children’s 
education (56). Previously published examples of 
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web-based CBPR have been shown to successfully 
engage and involve the knowledge users (57–61), thus 
integrating research findings into the community, and 
suggesting that this strategy may also be pursued in 
children, their parents, and teachers. 

In this regard, researchers should take their cue 
from programs and research experiences implemen-
ted in other European countries (e.g., Finland and the 
UK) where the current attentiveness on health-related 
programs aimed at fighting childhood obesity is far 
higher than in Italy (18).

An intriguing future research line may also lie 
in the integration of the above-mentioned reasoning 
within biomonitoring studies intended to assess the 
association between environmental exposures (e.g., 
particulate matters and other air pollutants) and in-
dividual factors and biomarkers of early biological 
effect in children (62–64) using non-invasive sampling 
procedures (65).

Finally, the teachers’ survey highlighted that there 
were no active health-related projects addressed to 
the pupils, and the school did not normally organise 
meetings with health professionals to increase the 
children’s and their parents’ knowledge/awareness 
about healthy eating habits. However, the school 
canteen (although in another complex) and the gym 
represent essential facilities for the implementation 
of a wide range of health-related projects. 

This study has some weaknesses. Firstly, the 
consumption of energy drinks, which represents an 
alarming trend among children (66, 67), was not in-
vestigated. As this behaviour has been observed not 
only in older children, adolescents and young adults 
(68, 69), the assessment of this kind of beverage 
intake in younger children might also be considered 
in future studies. Secondly, the small sample does 
not allow us to generalise our findings. However, as 
this research was intended to retrieve information to 
optimise resources and increase efficiency to plan 
successful activities, we believe that the data we have 
collected represent a solid ground for future health-
based projects.

Conclusion

In summary, this preliminary investigation hi-
ghlighted the critical issues and analysed the context 
for a future health/nutrition education intervention. We 
highlighted some remarkable differences among the 
different classes involved (e.g., videogames exposure), 
indicating that, for some particular health and lifestyle 

goals, specific interventions in each class would be 
more appropriate than a wide and general health-
related school project. In other cases (e.g., promotion 
of physical activity), a whole-of-school approach 
might ensure benefits for pupils from all classes. The 
collected information also suggests that setting up a 
team of teachers with solid nutrition education skills 
might help in this purpose.

To sum up, this work will assist researchers in 
planning successful and precise activities, optimi-
sing resources and increasing the efficiency of the 
intervention.
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Riassunto

Abitudini alimentari, stili di vita e programmi di promozione 
della salute nella scuola primaria: un’indagine su bambini e 
insegnanti italiani

Introduzione. Il sovrappeso e l’obesità infantile rappresentano un 
grave problema di sanità pubblica in molti stati nel mondo, inclusa 
l’Italia, dove è stata registrata la più alta prevalenza europea di 
bambini sovrappeso e obesi a livello di scuola primaria. La scuola 
primaria rappresenta un ambiente ideale per progetti di educazione 
sanitaria. In questa prospettiva, con lo scopo di ottimizzare le risorse 
e pianificare attività mirate che abbiano successo, è necessario ana-
lizzare preliminarmente il contesto dell’intervento.

Disegno dello studio. Un’indagine preliminare è stata condotta in 
una scuola primaria di Jesi (Regione Marche, Italia).

Metodi. Un questionario è stato somministrato dalle insegnanti 
tra maggio e giugno 2023 a 104 bambini (età compresa tra 6 e 11 
anni) frequentanti 5 diverse classi della scuola primaria (prima, 
seconda, terza, quarta, quinta). Inoltre, un questionario qualitativo 
è stato compilato dalle stesse insegnanti (n = 5) che erano presenti 
in classe mentre i bambini compilavano il questionario relativo alle 
abitudini alimentari e allo stile di vita.

Risultati. La maggior parte dei bambini (96.1%) fa colazione 
prima di recarsi a scuola, perlopiù con latte e cereali (51.5%). 
Durante la ricreazione, il 59.2% dei bambini di solito mangia un 
panino, il 23.3% merendine, mentre solo il 2.9% consuma frutta. 
Oltre il 55% del campione preferisce bere bevande zuccherate al 
posto dell�acqua, e il 15.5% dichiara di frequentare ristoranti fast 
food più di una volta a settimana. Oltre il 17% dei bambini pratica 
sport soltanto una volta a settimana, o meno spesso. Oltre il 64% 
dei bambini gioca abitualmente ai videogiochi, e il 77.6%, durante 
i pasti, guarda la televisione o gioca con il tablet o con lo smartpho-



12 M. Acito et al.

ne. Infine, le interviste alle insegnanti hanno evidenziano che, al 
momento dell’intervista, non vi era alcun progetto di promozione 
della salute attivo rivolto ai bambini, e che la scuola, generalmente, 
non organizza incontri con professionisti sanitari per accrescere, sia 
nei bambini, che nei genitori, la loro conoscenza e consapevolezza 
riguardo la sana alimentazione.

Conclusioni. Questa indagine preliminare ha analizzato il conte-
sto per un futuro progetto di educazione sanitaria e nutrizionale e 
agevolerà i ricercatori nella pianificazione di attività di successo e 
nell’aumentare l’efficienza dell’intervento.
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Supplementary material

Supplementary Table S1. The questionnaire submitted to the primary school pupils involved in this study.

QUESTIONNAIRE

Sex

 Male 

 Female

Please, indicate your weight: ………………..

Please, indicate your height: ………………..

Which Class do you attend?

 First Class

 Second Class

 Third Class

 Fourth Class

 Fifth Class

Do you usually have breakfast before school?

 Yes

 No

What do you usually have for breakfast?

 Milk and cereal

 Fruit juice and biscuits

 Yoghurt and fruit

 Rusks and jam

 Bread and chocolate cream

 Other

 I don’t have breakfast

What do you usually have during recess?

 Sandwich

 Sweet snack

 Fruit

 Yoghurt

 Fruit juice

 Biscuits

 Carbonated sugar-sweetened beverages

 Water

 Other

Do you usually eat sweet snacks?

 Yes

 No
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Do you usually eat fruit and vegetables?

 Yes

 No

How many times a week do you eat fruit and vegetables?

 Never

 Once a week

 Twice-three times a week

 Four-six times a week

Which drink do you usually have more frequently?

 Coke

 Fruit juice

 Orange Soda

 Water

Have you ever been to a fast-food restaurant?

 Yes

 No

How often do you go to a fast-food restaurant?

 Never

 Less than once or once a week

 More than once a week

How do you go to school?

 By car or school bus

 By bike

 Walking

Do you practise any sports?

 Yes

 No

Which sport do you practise?

 I don’t practice any sports

 Football/Soccer

 Volleyball

 Swimming

 Gymnastics

 Other sport(s)
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How many times a week do you practise sports?

 I don’t practise any sports

 Once a week

 Twice-three times a week

 More than three times a week

Do you attend physical education courses at school?

 Yes

 No

How many hours a week do you practise physical activity at school?

 I don’t do physical activity at school

 One hour

 Two hours

How many hours a day do you usually watch TV?

 One-two hours

 More than two hours

Do you usually watch TV in your bedroom?

 Yes

 No

Do you usually play videogames?

 Yes

 No

How many hours a day do you usually play videogames?

 I don’t play videogames

 One-two hours

 More than two hours

Do you use or play with a smartphone?

 Yes

 No

While eating, do you usually watch TV or play with a tablet/smartphone?

 Never

 Sometimes

 Always
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Supplementary Table S2. The pre-set scheme used for the teachers’ written survey.

INTERVIEW

Do you know if there are any active National health-related programs/projects for primary schools, based on nutritional education 
to prevent paediatric overweight/obesity? Please, can you describe one of them?

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

In your school specifically, are there any active health-related programs/projects for primary schools, based on nutritional education 
to prevent paediatric overweight/obesity? Please, can you describe one of them?

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

What does the school do to fight paediatric overweight/obesity?

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

Is there a school canteen in this school?    

 Yes

 No

Is the menu of the school canteen planned by a health specialist (nutritionist, dietician, physician, etc.)?

 Yes

 No

How are the physical education courses structured?

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

How many hours of physical activity a week are included in the school curriculum? …………….........................................................
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Is there a gym in this school? 

 Yes

 No

Does the school usually organize meetings with health professionals to increase pupils’ knowledge and awareness about healthy 
eating habits?

 Yes

Please, describe it/them

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

 No

Does the school usually organise meetings with health professionals to increase parents’ knowledge and awareness about paediatric 
overweight/obesity topic?

 Yes

Please, describe it/them

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

..........................................................................................................................................................................................................................

 No

Supplementary Table S3. Frequency (%) of the children’s weekly intake of fruit and vegetables, grouped according to the attended class.

Never Once a week Twice-three times a week Four-six times a week

First Class 10.5 10.5 36.8 42.1

Second Class 13.3 13.3 33.3 40.0

Third Class 4.5 9.1 54.5 31.8

Fourth Class 8.7 4.3 52.2 34.8

Fifth Class 8.3 4.2 50.0 37.5
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Supplementary Table S4. Frequency (%) of the children who habitually eat sweet snacks, grouped according to the attended class.

Yes No

First Class 36.8 63.2

Second Class 53.3 46.7

Third Class 40.9 59.1

Fourth Class 43.5 56.5

Fifth Class 45.8 54.2

Supplementary Table S5. Frequency (%) of the children who have already been to a fast-food restaurant at least once in their life, grouped 
according to the attended class.

Yes No

First Class 78.9 21.1

Second Class 86.7 13.3

Third Class 90.9 9.1

Fourth Class 82.6 17.4

Fifth Class 79.2 20.8

Supplementary Table S6. Frequency (%) of the children who practise sports during the week, grouped according to the attended class.

Yes No

First Class 68.4 31.6

Second Class 93.3 6.7

Third Class * 100.0 0.0

Fourth Class * 95.7 4.3

Fifth Class * 95.8 4.2

* Fisher’s exact test, p < .05 (reference = First Class)

Supplementary Table S7. Frequency (%) of the children’s weekly sports activity, grouped according to the attended class.

I don’t do any sport Once a week Twice-three times a week More than three times a week

First Class 31.6 0.0 63.2 5.3

Second Class 6.7 13.3 60.0 20.0

Third Class * 0.0 13.6 77.3 9.1

Fourth Class * 4.3 13.0 73.9 8.7

Fifth Class 4.2 4.2 83.3 8.3

* Fisher’s exact test, p < .05 (reference = First Class)
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Supplementary Table S8. Frequency (%) of the children’s daily exposure to TV, grouped according to the attended class.

One-two hours More than two hours
First Class 84.2 15.8

Second Class 66.7 33.3

Third Class 86.4 13.6

Fourth Class 82.6 17.4

Fifth Class 70.8 29.2

Supplementary Table S9. Frequency (%) of the children’s daily exposure to videogames, grouped according to the attended class.

I don’t play videogames One-two hours More than two hours

First Class 57.9 31.6 10.5

Second Class 33.3 53.3 13.3

Third Class 40.9 50.0 9.1

Fourth Class 39.1 47.8 13.0

Fifth Class * 12.5 62.5 25.0

* Fisher’s exact test, p < .05 (reference = First Class)
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