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Abstract: Background: Driving adolescents to more correct food habits and physical activity is crucial
to promoting health and avoiding the increase in morbidity and mortality in adulthood. Literature
has focused on these behaviors in the adult population, while studies on adolescents are more limited.
This study aims to explore the level of knowledge, attitudes, and behaviors regarding nutrition
and physical activity to acquire insight into adolescents and identify the associated predictors.
Methods: A cross-sectional study was conducted among adolescents aged 10 to 19 years from
public middle and high schools randomly selected in the Campania Region, Southern Italy. A self-
administered questionnaire, including closed and open-ended questions, assessed socio-demographic
and health-related characteristics, dietary habits, physical activity, and sources of health information.
Results: Regarding socio-demographic and health-related characteristics, among 1433 adolescents
who completed the survey, the mean age was 15.2 years, 50.5% were boys, 16.8% reported having
a non-communicable disease, and 18% were overweight or obese. Multivariate analysis showed
that older age, male gender, daily breakfast with at least one parent, higher self-rated knowledge
on nutrition, awareness of fruit and vegetables consumption recommendations, correct dietary
attitudes (daily breakfast, consumption of fruit and vegetables at least once a day, of legumes at
least twice a week, and of carbonated sugary drinks less than once a day), the need for additional
dietary information, meeting WHO physical activity recommendations, and less than two hours
of daily screen time are determinants of a high quality diet score. Conversely, living with a single
family member and current smoking were negatively associated with high quality diet. Older age,
male gender, risk of alcohol abuse, higher quality diet, and lower mobile phone use are associated
with meeting WHO physical activity recommendations. Since we investigated risky behaviors,
potential limitations of this study could include social desirability and recall bias. Conclusions: Many
adolescents lead unhealthy lifestyles, but younger adolescents and girls appear to be at higher risk of
unhealthy behaviors. Targeted initiatives promoting regular physical activity and balanced diets in
schools, involving parents and teachers in a collaborative plan, are essential to improving adolescents’
health and well-being.

Keywords: adolescent; food habits; healthy eating; physical activity; risky behaviors

1. Introduction

Non-communicable diseases (NCDs), including cardiovascular disease, cancer, dia-
betes, and obstructive lung diseases, are responsible for almost three-quarters of deaths in
the world each year. Worldwide, millions of people have at least one NCD, which affects
their quality of life [1]. Around 24 million individuals in Italy are affected by NCDs, which
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have an important role in the overall quality of life and life expectancy of the population.
These diseases can affect individuals of all ages, but they are more prevalent among the
elderly, with over 85% of those older than 75 being affected, and women, especially those
over 55, as they enter menopause and may begin gaining weight [2]. NCDs are one of the
global goals of the WHO 2030 agenda that aims to reduce premature mortality from these
diseases by one-third through prevention and treatment. This objective is also present in
the Italian National Prevention Plan 2022-2025, which encourages a life course approach
that reduces individual risk factors and removes the causes that prevent citizens from
accessing healthy environments and lifestyles [3].

Many NCDs are often preventable by eliminating risks to health and, in particular,
behaviors such as tobacco use, unhealthy diet, harmful use of alcohol, and physical inac-
tivity [4-6]. These determinants during adolescence establish patterns of behavior that
can directly influence body image perception and NCDs in adulthood [7-14]. Indeed,
adolescence is a critical period when lifelong behaviors are established, influencing NCD
risk in adulthood and shaping health outcomes for individuals and communities [15-18].
In particular, healthy eating behaviors and engaging in regular physical activity (PA) are
essential for the well-being of adolescents, as overweight and obesity at this stage of life
can lead to NCDs in adulthood [8-10]. Therefore, the evaluation of knowledge, attitudes,
and behaviors of adolescents regarding nutrition and PA could represent an opportunity to
promote healthier lifestyle choices and reduce NCD risk. This evaluation is essential to un-
derstand which public health program should be promoted to avoid increasing morbidity
and mortality in adulthood [19-23].

In the literature, several studies investigating knowledge, attitudes, and behaviors
about healthy eating and PA have been conducted in the adult population [24-27], while
evidence on adolescents is more limited to different food intake, body conception, or
sedentary lifestyle [28-30]. Thus, the present survey aims to explore the level of knowledge,
attitudes, and behaviors regarding nutrition and PA in adolescents aged 10-19 in Southern
Italy and to identify socio-demographic characteristics and other lifestyles associated with
the outcomes of interest.

2. Materials and Methods
2.1. Setting and Participants

This cross-sectional study was part of a larger project about adolescents’ lifestyles
and perceptions of climate change based on the One-Health approach [3]. This study
was conducted—from February to April 2024—among 1437 students aged 10 to 19 years
attending public middle (from 10 to 13 years) and high schools (>13 years) in the geo-
graphical area of the Campania region, Southern Italy. The sample was selected through a
two-stage cluster sampling procedure. In the first stage, four middle schools and five high
schools were randomly selected from a list of regional public schools. In the second stage,
adolescents were selected from each school using a simple random technique.

2.2. Sample Size

The sample size was determined before study initiation, considering a 95% confidence
level, a margin of error of 5%, a design effect of 2, and a response rate of 50%. Since
previous data were not homogeneous, adolescents that have healthy eating and PA were
assumed in 50% of students [31]. Therefore, the minimum sample size was estimated to
be 768 participants. In order to increase the precision of the results, a larger sample of
adolescents was recruited.

2.3. Data Collection

Before starting the survey, the directors of each randomly selected school were first
contacted to arrange an informative meeting, during which they received a letter outlining
the project objectives and methods for data collection. After the approval, the students
were given a sealed envelope to take home that contained a cover letter about the pur-
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pose and objectives of the survey, as well as an informed consent form. For adolescents
under 18 years of age, voluntary participation in this study required authorization from
their parents or legal guardians. Privacy and anonymity were strictly ensured, and this
policy was stated on the front page of the questionnaire. Ensuring that consent had been
acquired, the questionnaire was distributed to students in their classroom, where a trained
researcher provided verbal instructions for accurate completion. Moreover, the importance
of providing honest responses was emphasized, with an explanation that data would be
aggregated to protect anonymity. A member of the research team was in the classroom to
help students if any questions were not clear or for any doubts. No payments or gifts were
given to the respondents.

2.4. Survey Instrument

The self-administered structured questionnaire included closed and open-ended types
of questions. Open-ended questions have been codified by the research team, and all
responses have been analyzed using categorical variables. The questionnaire consists of
three sections:

1.  Adolescents’ socio-demographic and health-related characteristics (age, gender, na-
tionality, parents’ education level, and parents’ occupation, having a NCD, alcohol
use, smoking habits, weight, and height to obtain BMI-for-age percentile based on
CDC growth charts for children and teens ages 2 through 19 years, etc.) [32]. The
self-perceived health status was measured on a Likert-type scale ranging from 1 (not
at all satisfied) to 10 (very much satisfied).

2. Adolescents’ dietary habits. The section on dietary habits was created ad hoc based
on previously used tools in the literature, and it was divided into sections as follows:
(a) knowledge towards recommended consumption of different foods (fruit, vegeta-
bles, meat, fish, etc.) using true/false and multiple choice closed questions; self-rating
of healthy dietary habits knowledge using a 1 to 10 Likert-type scale; (b) attitudes
about nutrition using a 3-point Likert-type scale with agree /uncertain/disagree re-
sponse format; (c) sources of information on diet and need to receive additional
information about dietary habits; (d) behaviors such as breakfast frequency, meals
with parents and daily consumption of healthy or unhealthy food were taken from the
Food Frequency Questionnaire (FFQ), a module in the Health Behaviour in School-
Aged Children (HBSC) questionnaire [33-35]. Students were asked: “On how many
times a week do you usually eat/drink (food /beverage)?”. The options were: “never”,
“less than once a week”, “once a week”, “2—4 days a week”, “5-6 days a week”, “once
every day”, and “several times every day”. A diet quality score was assessed using
five indicators: frequency of schooldays breakfast, consumption of fruit, vegetables,
legumes, and carbonated sugary drinks. Using the above five dietary indicators, a
global score was created by counting the number of correct habits, ranging from
0 to 5: daily breakfast (no = 0; yes = 1), consumption of fruit at least once a day
(no = 0; yes = 1), consumption of vegetables at least once a day (no = 0; yes = 1),
consumption of legumes at least twice a week (no = 0; yes = 1), and consumption
of carbonated sugary drinks less than once a day (yes = 0; no = 1); this global score
was dichotomized into “less than 3” (poor quality diet) vs. “at least 3” (good quality
diet) [36]. Furthermore, questions concerning daily water intake and salt use were
added.

3. Adolescents’ PA. (a) PA levels were assessed using the International Physical Activity
Questionnaire-Short Form (IPAQ-SF) [37,38]. The seven items of IPAQ-SF assessed
the total energy expenditure per week by considering the number of days and min-
utes spent on vigorous PA (8 Metabolic Equivalents-METs), moderate PA (4 METs),
and walking (3.3 METs). The IPAQ total score is expressed in MET-minutes/week
and represents an index of inactivity (<700 MET-minutes/week), sufficient activity
(700-2519 MET-minutes/week), or high activity (>2520 MET-minutes/week). Fur-
thermore, adolescents’ PA was also dichotomized into meeting or not meeting World
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Health Organization (WHO) recommendations. WHO recommends that children and
adolescents aged 5-17 years should accumulate at least an average of 60 min per day
of moderate-to-vigorous-intensity PA at least 3 days a week, whereas people who are
18 years or older should accumulate at least 150 min of moderate-intensity PA or at
least 75 min of vigorous-intensity PA per week, or an equivalent combination [5,39,40].
(b) Questions about screen time and phone usage in the past week [36,41] and the
importance of engaging in sports using a 1 to 10 scale. (c) Adolescents” ideal body
image questions were taken from the School Physical Activity and Nutrition (SPAN)
questionnaire [42,43]. Three questions regarding current appearance (current silhou-
ette) and desired appearance (ideal silhouette) were asked. For the first two questions
concerning the ideal silhouettes, the figures were numbered from 1 to 7 for boys and
from 8 to 14 for girls, representing ideal conditions from extreme thinness to obesity;
for the third question about adolescents’ current appearance, both boys’ and girls’
figures ranged from 1 to 14. Students were first instructed to indicate their current
appearance and then their ideal appearance. A body image dissatisfaction index
was obtained through the following calculation: current silhouette-ideal silhouette.
Adolescents with positive values in this calculation were classified in the “want to
lose weight” category, those with negative values were classified in the “want to
gain weight” category, and those with zero values were classified in the “satisfied
with their appearance” category. Then, the three categories were dichotomized in
“satisfied” vs. “unsatisfied” with their appearance. (d) Source of information on PA
and need of information.

A pilot study was conducted among 50 adolescents to evaluate the readability, clarity,
and correct sequence of the questionnaire items. No changes have been made after the pilot
study since all items were understandable and clear for the adolescents.

2.5. Ethics

This study protocol was approved by the Ethics Committee of the Teaching Hospital
of the University of Campania “Luigi Vanvitelli” (approval number 0018199/1/01.07.2024).
All sensitive, personal, and psychological data were treated according to the guidelines of
the Declaration of Helsinki.

2.6. Statistical Analysis

All analyses were performed with the Stata software, version 17 [44]. First, descriptive
statistics were conducted to summarize the main characteristics of the sample by using
frequency and proportion for the categorical variables and mean (fstandard deviation) for
the continuous variables. Second, the Chi-square test, Chi-square for trend, and the Student
t-test were calculated to identify determinants associated with outcomes of interest. The
statistical significance level in the univariate test was set at p < 0.25, according to Hosmer
and Lemeshow [45]. Then, the independent variables reporting a p-value < 0.25 in the
univariate analysis were included in the multivariate logistic regression models to verify
the significant relationship between dependent and independent variables. The significance
level of the p-value for the inclusion and elimination of the variables in the models was
set at 0.2 and 0.4, respectively. The two outcomes were: quality of diet score (Model 1),
which was recorded as 1 if the score was “good diet quality” and 0 if it was “poor diet
quality”, and met the WHO PA recommendations (Model 2), which was recorded as 1 if the
WHO PA recommendations were met and 0 if they were not. The following independent
variables have been tested for both models: age group (<13 years = 0; >13 years = 1), gender
(female = 0; male = 1), family members (single member = 0; more than one = 1), smoking
habits (categorical) (never = 1; former = 2; current = 3). In the first model, the following
independent variables were also added: parents” education level (other = 0; at least one
parent with a university degree = 1), breakfast with at least one parent (no = 0; yes = 1),
lunch and dinner with at least one parent (no = 0; yes = 1), self-rating of healthy dietary
habits knowledge (continuous), knowledge about recommended daily fruit and vegetables
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portions (incorrect = 0; correct = 1), dietary attitudes (incorrect = 0; correct = 1), sources
of dietary information (none = 0; at least one = 1), need to receive additional information
about dietary habits (no = 0; yes = 1), meeting the WHO PA recommendations (no = 0;
yes = 1), hours spent per day watching TV or playing video games (>2h =0; <2 h =1),
hours per day spent on the phone (>2 h = 0; <2 h = 1). In the second model, the following
independent variables were added: NCDs (no = 0; at least one = 1), being at risk of alcohol
abuse (no = 0; yes = 1), sources of PA information (none = 0; at least one = 1), high quality
diet score (no = 0; yes = 1), hours per day spent on the phone (continuous). Results are
presented as Odds Ratios (ORs), and 95% Confidence Intervals (Cls) were calculated. All
reported p-values are two-tailed, and a p-value < 0.05 is considered statistically significant.

3. Results
3.1. Adolescents” Socio-Demographic and Health-Related Characteristics

Of the 1875 eligible participants, 1437 completed the questionnaire. However, four
participants were excluded for reporting an age > 19 years, leaving a total sample of
1433. The response rate was 76.6%. Table 1 displays an overview of adolescents’ socio-
demographic and health-related characteristics.

Table 1. Adolescents’ socio-demographic and health-related characteristics (N = 1433).

Diet Quality WHO PA Recommendations
Ii‘:gﬁ;fﬁz:i?phlc and Total Poor Good Not Meeting Meeting
Characteristics (n: 610, 44.1%) (n: 774, 55.9%) (n: 375, 28.6%) (n: 938, 71.4%)
N % N % N % N % N %
Age group (1429) * 15.2 £ 2.6 (11-19) ** t-test = —0.21, df = 1378, p = 0.8362 t-test = —10.35, df = 1309, p = <0.001
<13 years 557 39 248 46.4 287 53.6 213 40 319 60
>13 years 872 61 361 427 484 57.3 162 20.8 617 79.2
X>=1.75,df =1,p=0.185 X2 =57.31,df =1, p=<0.001
Gender (1422) *
Female 704 49.5 311 45.7 369 54.3 232 35.7 417 64.3
Male 718 50.5 294 424 399 57.6 142 78.3 512 21.7
x?=153,df=1,p=0217 x> =31.35,df =1, p = <0.001
Nationality (1425) *
Foreigner 45 32 18 429 24 57.1 7 16.7 35 83.3
Ttalian 1380 96.8 586 43.9 748 56.1 367 29 899 71
x2=0.02,df =1,p =0.890 x2=3.02,df =1,p =0.082
Family members (1421) *
Single member 48 34 12 25.5 35 74.5 9 20 36 80
More than one 1373 96.6 594 448 732 55.2 364 28.9 894 71.1
X2 =6.83,df =1, p =0.009 x2=170,df =1,p =0.193
Parents’ educational level
Other 689 48.1 313 47.1 351 52.9 176 28.5 442 71.5
ﬁg glf::’t one with a university 744 519 297 13 23 58.7 199 28.6 496 714
X2 =4.86,df =1,p =0.027 x2=0.004,df =1,p =0.951
Parents’ occupation
Other 69 4.8 31 47.7 34 52.3 18 31 40 69
At least one employed 1364 95.2 579 43.9 740 56.1 357 285 898 715
x?=0.36,df =1, p =0.547 x> =0.18,df =1,p =0.670
Weight status (1257) *
Underweight 59 4.7 28 29.1 29 50.9 17 30.9 38 69.1
Healthy weight 972 77.3 409 433 536 56.7 238 26.4 663 73.6
Overweight/obese 226 18 93 423 127 57.7 66 31.3 145 68.7
X>=0.88,df =2,p =0.644 x> =2.36,df =2,p=0.307
NCDs (1418) *
No 1179 83.2 501 43.9 640 56.1 321 29.6 762 70.4
At least one 239 16.8 102 44.5 127 55.5 51 232 169 76.8

x2=0.03,df =1,p = 0.860 X2 =3.74,df =1,p =0.053
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Table 1. Cont.

Diet Quality WHO PA Recommendations

i0-D hi
IS-I(:e?l(:h-Ii:e‘;:i?p icand Total Poor Good Not Meeting Meeting
Characteristics (n: 610, 44.1%) (n: 774, 55.9%) (n: 375, 28.6%) (n: 938, 71.4%)

N % N % N % N % N %

Medication (232) **
No 108 46.5 51 49.5 52 50.5 21 21 79 79
Yes 124 53.5 49 415 69 58.5 29 25.9 83 74.1

X>=142,df =1,p=0.234 x2=0.70,df =1, p=0.402

Parents’” NCDs (1405) *
No
At least one

1112 79.2 487 453 588 54.7 298 29.4 715 70.6
293 20.8 110 39.2 171 60.8 70 25.2 208 74.8
X2 =343,df =1,p =0.064 X>=1.92,df =1,p=0.166

Self-perceived health status
(1345) *

Poor

Fair

Good

Very good

Excellent

8.1 + 1.5 (1-10) ** t-test = —4.21, df = 1299, p = <0.001 t-test = 0.46, df = 1240, p = 0.6491

11 0.8 6 54.5 5 45.5 1 11.1 8 88.9
24 1.8 16 66.7 8 33.3 6 26.1 17 73.9
144 10.7 81 57.9 59 421 39 31.2 86 68.8
584 434 231 41.2 329 58.8 137 255 400 74.5
582 43.3 225 39.7 341 60.3 161 29.4 387 70.6

X2 =21.83,df =4, p = <0.001 X2 for trend =0.68, p = 0.4111

Being at risk of alcohol abuse
(1379) *

No

Yes

768 55.7 314 426 423 57.4 266 37.1 452 62.9
611 443 272 45.7 323 54.3 95 17.2 458 82.8
x2=129,df =1,p=0.256 X2 =60.64,df =1, p = <0.001

Smoking habits (1406) *
Never

Former

Current

915 65.1 366 415 516 58.5 287 33.3 574 66.7
272 19.4 119 444 149 55.6 56 22.3 195 77.7
219 15.5 112 53.3 98 46.7 26 14.4 155 85.6

x> =9.68,df =2, p=0.008 X2 =32.3097, df =2, p = <0.001

* In brackets are the number of respondents to each item. ** Mean - Standard Deviation (Range). # Only among
those who had NCDs.

The mean age was 15.2 years (range 11-19), of which most were Italians (96.8%), and
approximately half of the sample was composed of males (50.5%). A total of 744 participants
(51.9%) had at least one parent who had a university degree, and the vast majority, 95.2%,
had at least one employed parent. Additionally, 96.6% lived with more than one family
member. Regarding weight status, 77.3% of the sample was classified as having a healthy
weight, while 4.7% were underweight, and 18% were overweight/obese. Moreover, 16.8%
of participants had at least one NCD, such as respiratory diseases (67.3%), cardiac diseases
(2%), and diabetes (1.6%), of which slightly more than half (53.5%) took medication.

Regarding parents’ NCDs, 20.8% of them referred to having at least one.

Respondents reported that their self-perceived health status, measured on a 10-point
Likert-type scale, had an average of 8.1. Concerning smoking and alcohol consumption,
915 adolescents (65.1%) had never smoked, and 19.4% and 15.5% were former and current
smokers, respectively. Additionally, 44.3% of adolescents were at risk of alcohol abuse.

3.2. Adolescents” Dietary Habits

Many adolescents did not know the recommendations for fruit and vegetables daily
intake (72.1%), but 91.8% understood the importance of fibers during digestion. When
asked about their knowledge of the recommended weekly consumption of meat, fish, and
legumes, 37.4%, 28%, and 93.8% of students indicated the correct answer, respectively.
Moreover, only 31.3% and 23.4% were aware of the recommendations for the daily con-
sumption of pasta and bread. Furthermore, 40.4% knew that eggs should be eaten twice
a week.

When adolescents were asked to rate themselves on their knowledge about dietary
habits, measured on a 10-point Likert-type scale, the mean score was 7.0. Almost all the
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sample agreed that “a balanced diet improves the perceived health status” (97.1%) and
“choosing fruit and vegetables supports good health” (98.2%). Almost two-thirds (60.6%)
believed that snacks prevent excessive hunger before the next meal, and more than half of
the sample (55.7%) believed that having breakfast helps with concentration during the day.

When students were asked about their weekly breakfast habits, 58.5% reported having
breakfast during school days. The difference in breakfast habits between boys and girls
was statistically significant (p = <0.001), with boys being 1.51 times more likely to have
breakfast compared to girls (OR = 1.51; 95% CI = 1.2-1.9). Overall, only 32.7% and 22.7% of
adolescents consumed fruit and vegetables at least once a day, respectively. Approximately
two-thirds of respondents (69.3%) consumed legumes at least twice a week, while only
9.4% had the unhealthy habit of consuming carbonated sugary drinks at least once a
day. The dietary indicators used for calculating diet quality scores are summarized in
Table 2. Moreover, 59.3% of adolescents had an adequate daily water intake, while 66.6%
never /rarely /sometimes added salt to their food, with higher odds among those who
had a good diet quality for water intake (OR = 1.55, 95% CI = 1.34-1.78) and added salt
(OR =1.40, 95% CI = 2.23-1.59) (Supplementary File).

Table 2. Dietary indicators for the diet quality score (N = 1433).

Diet Quality Score N %
Breakfast during school days

(1425) *

No 592 41.5
Yes 833 58.5

Fruit at least once a day (1427)

*

No 961 67.3
Yes 466 32.7
Vegetables at least once a day

(1417) *

No 1095 77.3
Yes 322 22.7

Legumes at least twice a

week (1409) *

No 432 30.7
Yes 977 69.3

Carbonated sugary drinks
less than once a day (1426) *

No 134 9.4
Yes 1292 90.6
Number of correct dietary

habits (1384) *

0 19 1.4
1 160 11.6
2 431 31.1
3 420 304
4 258 18.6
5 96 6.9
Correct dietary habits (1384) *

Less than 3 610 441
Atleast 3 774 55.9

* In brackets are the number of respondents to each item.

When asked which meals adolescents have with at least one parent every day, 17.7% of
respondents reported having breakfast, and 43.3% reported having lunch and dinner with
them. Moreover, a minority of adolescents reported receiving information on dietary habits
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from physicians (30.4%). More frequently, adolescents received information on nutrition
from parents (55.7%), school (36.8%), and Internet or social media (36.6%). Furthermore,
63.6% expressed an interest in receiving additional information on proper dietary habits.

A multivariate logistic regression model was conducted to identify factors associ-
ated with correct dietary habits. The multivariate analysis showed that those who were
older than 13 years (OR = 1.73; 95% CI = 1.21-2.47), those who were males (OR = 1.36;
95% CI = 1.02-1.81), those who had breakfast everyday with at least one parent (OR = 2.00;
95% CI = 1.37-2.93), those with higher self-rating dietary habits knowledge (OR = 1.24;
95% CI = 1.13-1.36), those who had knowledge about daily fruit and vegetables portions
recommendations (OR = 1.73; 95% CI = 1.27-2.35), those who had correct dietary attitudes
(OR = 1.66; 95% CI = 1.23-2.23), those who need to receive additional information about di-
etary habits (OR = 1.44; 95% CI = 1.08-1.92), those who met the WHO PA recommendations
(OR =1.40; 95% CI = 1.04-1.89), those who spent less than two hours a day watching TV or
playing video games (OR = 1.69; 95% CI = 1.26-2.26) were more likely to have a high quality
diet score. Additionally, those who reported living with a single family member (OR = 0.34;
95% CI = 0.14-0.81) and those who were current smokers (OR = 0.47; 95% CI = 0.31-0.73)
compared with those who had never smoked were negatively associated with having a
high quality diet (Table 3).

Table 3. Multivariate logistic regression model about adolescents who were more likely to have high
quality diet scores (Model 1).

Variables OR 95% CI p

Model 1. Adolescents who were more likely to have high quality diet scores.
Log likelihood = —644.90, x 2-126.61 (15 df), p = < 0.001, No. of obs = 1047

Older than 13 years 1.73 1.21-2.47 0.003
Living with a single family 0.34 0.14-0.81 0.015
member

Males 1.36 1.02-1.81 0.036
At .leastlone parent with a 115 0.88-1.51 0316
university degree

Never smoker 1*

Current smokers 0.47 0.31-0.73 0.001
Former smokers 0.73 0.50-1.06 0.095
Breakfast with at least one 2.00 137-2.93 <0.001
parent

Higher self-rating of

healthy dietary habits 1.24 1.13-1.36 <0.001
knowledge

Correct knowledge about

daily fruit and vegetables 1.73 1.27-2.35 0.001
portions

Correct dietary attitudes 1.66 1.23-2.23 0.001
Need to receive additional

information about dietary 1.44 1.08-1.92 0.014
habits

At least one source of 1.74 0.96-3.18 0.070
dietary information

Meeting WHO PA 1.40 1.04-1.89 0.026
recommendations

<2 h per day watching 1.69 1.26-2.26 <0.001
TV /playing video games

<2 h per day using mobile 1.32 0.90-1.94 0.148
phone

OR = Odds Ratio; CI = confidence interval. * Reference category. The following variable was deleted by the
backward elimination procedure: lunch and dinner with at least one parent.
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3.3. Adolescents” Physical Activity

Table 4 provides a detailed summary of the PA assessment, sedentary time, and
self-perception of body image. Few respondents (7.4%) were inactive, while more than
one-quarter (26.5%) were sufficiently active. Almost two-thirds of the adolescents (66.1%)
were considered active or very active, of which more than half were boys (57.4%) and older
than thirteen (62.16%). On the other hand, when asked about their sitting time, adolescents
spent, on average, 348 min a day sitting. Additionally, 71.4% of respondents met the WHO
recommendations on PA.

Table 4. Adolescents’ physical activity assessment, sedentary time, and self-perception of body image
(N = 1433).

Physical Activity and Body

0,
Image Score N o
IPAQ score (1123) *
Inactive 83 7.4
Sufficiently active 298 26.5
Active/very active 742 66.1
Sitting time (min) (1055) * 348.4 + 215.1 (60-960) **
WHO recommendations on
PA (1313) *
No 375 28.6
Yes 938 714
WHO recommendations on
screen time usage (1385) *
No (>2 h/day) 615 444
Yes (<2 h/day) 770 55.6
WHO recommendations on
mobile phone time usage
(1386) *
No (>2 h/day) 1134 81.8
Yes (<2 h/day) 252 18.2

Perceived utility of sport (998
Y y of sport (998) 9.2 4+ 1.2 (0-10) **

Self-perception of body image

(1422) *
Satisfied 716 50.4
Unsatisfied 706 49.6

* In brackets are the number of respondents to each item. ** Mean + Standard Deviation (Range).

When participants were asked about their daily habits, 615 (44.4%) spent more than
two hours a day watching TV or playing video games, and the vast majority (81.8%) did
not follow the WHO recommendations on mobile phone daily time use (less than two
hours). A high level of perceived utility of sport was observed, measured on a 10-point
Likert-type scale, with a mean value of 9.2. Overall, 1285 (89.7%) participants had received
information about PA, of which almost half (49%) from parents, followed by school (37.5%),
Internet or social media (37.1%), and physicians (24.5%). Furthermore, more than half
(51.6%) expressed the need to receive additional information about PA. When body-image
perception was investigated, 716 adolescents (50.4%) were satisfied, slightly more than half
were older than thirteen (58.3%; p = 0.038), 81.3% had a healthy weight (p = 0.001), and
more than half (55%) had at least a parent with a university degree (p = 0.015). Additionally,
20.3% of the respondents desired to gain weight, while 29.4% preferred to lose weight.

A multivariate logistic regression model was built to identify factors associated
with meeting WHO PA recommendations among adolescents. The results showed that
adolescents who were older than 13 years (OR = 2.14; 95% CI = 1.54-2.99), who were
males (OR =1.92; 95% CI = 1.46-2.52), who were at risk of alcohol abuse (OR = 1.85;
95% CI = 1.31-2.61), who spent lower hours per day using their mobile phones (OR = 0.93;
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95% CI = 0.88-0.99), and who had high quality diet score (OR = 1.35; 95% CI = 1.03-1.78)
were more likely to meet the WHO PA recommendations (Table 5).

Table 5. Multivariate logistic regression model about adolescents who meet WHO physical activity
recommendations (Model 2).

Variables OR 95% CI p

Model 2. Adolescents who meet WHO physical activity recommendations
Log likelihood = —632.36, 7(2 =115.84 (8 df), p = < 0.001, No. of obs = 1164

Sl?er than 13 years 2.14 1.54-2.99 <0.001
Males 1.92 1.46-2.52 <0.001
At least one NCD 1.40 0.96-2.05 0.081
Risk of alcohol abuse 1.85 1.31-2.61 <0.001
Never smoker 1*

Current smokers 1.60 0.95-2.70 0.078
High quality diet 135 1.03-1.78 0.031
score

Lower hours spent

per day using mobile 0.93 0.88-0.99 0.017
phones

At least one source of 0.65 0.39-1.08 0.102

PA information

OR = Odds Ratio; CI = confidence interval. * Reference category. The following variable was deleted by the
backward elimination procedure: living with single family members and former smokers.

4. Discussion

The current survey, which is part of a large project regarding healthy behaviors among
groups of individuals living in Italy, examined knowledge, attitudes, and behaviors on
nutrition and physical activities among adolescents, adding inspiring and useful evidence
on these topics.

4.1. Obesity

First, it is interesting to observe that 18.9% of adolescents in our population are
overweight or obese, and these data are lower than those reported in similar studies
exploring the same issue in Europe (24.3%) [46] and worldwide (22.2%) [47]. It needs to be
highlighted because it is known that obesity in adolescence influences the development
of numerous diseases in adulthood [48,49]. It does not appear unnecessary to underline
that the Campania region, where this study was conducted, represents one of the regions
with the highest percentage of adolescents with obesity in the latest national reports [50].
Over the years, many public health campaigns and programs have been carried out to
encourage families in the Campania region to adopt healthier lifestyles and improve
children’s nutrition. The presented result seems to be encouraging in describing that these
campaigns are probably succeeding. Therefore, there is an increasing need to improve
multiprofessional health educational interventions focused on parents and adolescents to
enhance adolescents’ nutrition and reduce the risk of obesity-related diseases in adulthood.
Exploring their knowledge and eating behaviors, it is clear that adolescents often do not
know what healthy foods are, the correct portions, and the need to differentiate the foods
during the week. It is interesting to note that only 30.4% report having received information
about their eating habits from a physician. Previous literature showed that adolescents
and adults who receive information about nutrition from healthcare professionals are more
likely to follow proper diets [51]. Since the assumption of healthy eating habits is important
in adolescence because it leads to correct behaviors in adulthood [52], the school can play
a fundamental role since numerous studies have described that following a correct diet
at school helps to reduce body weight and improve, therefore, knowledge and long-term
correct behaviors [53].
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4.2. Smoking and Alcohol Use

Second, it is certainly worrying to note that one-third of the adolescents surveyed
have smoked or are smokers and are at risk of alcohol abuse. These data are similar to
those reported in similar surveys of other European or international populations [54,55].
The presented adolescent generation, compared to previous ones, seems to have a greater
awareness of the risks of smoking, probably thanks to information campaigns that have
been carried out in recent years on media channels easily accessible to young people, but it is
not sufficient to eradicate smoking among adolescents [56]. Moreover, the high percentage
of adolescents at risk of alcohol abuse is alarming. The international scientific community
is putting emphasis on this concerning trend in adolescents, and several international
studies have already pointed out that the percentage of adolescents and pre-adolescents
who approach alcohol in dangerous doses is increasing [57,58]. Alcohol use in youth
predisposes to numerous health problems in adulthood [59]. It is necessary to promote
public health strategies to inform adolescents and work to reduce this spreading trend.

4.3. Physical Activity and Dietary Habits

Third, exploring PA, 66.1% of adolescents had an active or very active IPAQ-SF
score. The high percentage of active adolescents may have influenced the high level
of perceived utility of sport observed (mean value of 9.2). Boys and those older than
thirteen are more active. Although data regarding adolescents who did not meet WHO
PA recommendations (28.6%) seem to be encouraging because they are lower than those
reported in other European regions (66.6%) [60] or globally (around 80%) [61], they had
sedentary behaviors. Indeed, adolescents spent a lot of time sitting, did not follow WHO
recommendations for mobile phone daily time use, and spent more than two hours a
day watching TV or playing video games. WHO has described that, globally, 80% of
adolescents do not meet the recommended levels of PA [62]. Results from the Global Matrix
3.0, including 49 countries, found that PA levels of children and adolescents are low and
screen time levels are high, with only 27-33% and 34-39% meeting the PA and screen
time recommendations, respectively [63]. The risks of a sedentary lifestyle and future
health problems should be considered since higher screen time in adolescence has been
associated with cardiometabolic disease in adulthood [64], reduced quality of life [65], and
difficulties in social activities [66]. It has been shown that, especially after the COVID-19
pandemic, there are increasing percentages of adolescents who spend more time with
electronic devices and have difficulties socializing with peers. Indeed, school closures and
restricted access to community services and activities for adolescents caused a spread in
screen time behaviors during the COVID-19 pandemic. Evidence indicates that rates of PA
in adolescents declined during the early stages of the pandemic while recreational screen
time and sedentary behaviors increased [67-69]. Moreover, the role of health professionals
in informing adolescents about the importance of PA is insufficient; indeed, only 24.5%
declared to have been informed on this topic by a physician. Therefore, it is clear that
public health interventions are needed to encourage communication on this topic between
adolescents and healthcare workers. Another aspect not to be underestimated is the
adolescents’ perception of their body image; indeed, about half of them are not satisfied
and eager to put on or lose weight. It has been shown how the excessive images that are
transmitted through the mass media have caused, in recent years, the creation of ideals
of bodily perfection, which is hardly achievable by adolescents, and they are constantly
feeling inadequate to the standards imposed by society [70,71].

Fourth, it appears useful to discuss the results of multivariate regression models. The
data presented described that those who were older than 13 years and were males were
more likely to have high quality diet scores and to meet recommendations on PA. This can
be explained by the fact that older adolescents are more aware of quality diets and the need
to perform physical activities. Moreover, previous literature confirms that male adolescents
are more active, consume significantly more fruit and vegetables than female adolescents,
and that females have a much higher chance of negative emotional eating [60,72,73]. It is
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interesting to observe that those who had breakfast every day with at least one parent, those
who rated themselves highly on their healthy dietary habits knowledge, those who knew
daily fruit and vegetables portion recommendations, and those who had correct dietary
attitudes were more likely to have high quality diet scores. It has been described that it is
important that parents are more present and have more knowledge and positive attitudes
on dietary behaviors. In this way, parents positively impact their adolescents’ eating habits
regarding home-prepared meals and the availability of fresh ingredients to cook food at
home [74-77]. Moreover, our findings confirm that meeting WHO PA recommendations
and having high quality diet scores are correlated and should be clinically meaningful;
indeed, it is well known that adolescents who had experienced positive health outcomes in
terms of physical fitness because of good dietary habits were more likely to perceive the
importance of healthy eating [77]. Furthermore, those who spend less than two hours a
day watching TV or playing video games are more likely to have high quality diet scores,
confirming other studies that described how excessive screen time viewing is correlated
with increased risk for obesity, unhealthy dietary habits, eating disorders, and less physical
exercise [78]. Furthermore, those who need to receive additional information about dietary
habits are more likely to have high quality diet scores, and this is in line with studies that
described how food literacy allows adolescents to use the information to make healthy
and sustainable food-related decisions [52]. Moreover, those who are current smokers
are more likely to have low-quality diet scores. This is confirmed by previous literature
describing that unhealthy behaviors, such as alcohol, drug, and tobacco use, are associated
with a worse diet intake [79]. Lastly, those who reported living with a single family
member are more likely to have low-quality diet scores, confirming literature describing
that adolescents living in two-parent families report better diet behaviors than those in
single-parent ones [80]. In our results, those who were at risk of alcohol dependence
were more likely to meet WHO'’s PA recommendations. This data could appear strange,
but, unfortunately, previous literature has described that some sports are associated with
alcohol consumption among adolescents [81]. It is important to highlight that there are
psychological and social potential factors for adolescents’ poor dietary knowledge. It has
been well described the importance of nutrition interventions to make adolescents aware
of food intake’s role in decreasing depressive symptoms or preventing further symptom
exacerbation [82]. Indeed, adolescents with major depressive disorders are more likely
to consume less healthy meals compared with healthy children [83]. Moreover, different
social factors related to family and peers could have significant impacts on adolescent food
knowledge and, consequently, choices: parental control, family’s food habits, peer pressure
due to socialization, busy school schedules, and conformity [84].

4.4. Limitation

This study presents several limitations expected from the study design. First, since
this is a cross-sectional study, it is possible only to observe associations between the
determinants and the different outcomes of interest, but not attribution of cause and effect.
Second, regarding attitudes, respondents may have been influenced to give the most
“desirable” answers, producing an overestimation of the positive attitudes and behaviors
toward healthy practices. For example, almost the entire sample agrees that a balanced
diet improves health. Regarding the reporting of sensitive behaviors, such as smoking and
alcohol consumption, adolescents can underreport undesirable behaviors and overreport
positive attitudes or healthy practices, determining the social desirability bias. To contain
these limitations, the questionnaire was self-administered, and, therefore, the confidentiality
and anonymity of responses were guaranteed. Third, since adolescents’ behaviors and
health-related information were investigated, a recall bias may have occurred for this
information. Fourth, the sample may raise issues of generalizability. Indeed, we collected
data only in the Campania Region, and our results could not be generalizable to all Italian
adolescents. Finally, since the questionnaire was completed at school, adolescents could
have been influenced by their friends. Despite these limitations, a high response rate was
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achieved, and the findings of this study provide important insights and original knowledge
on a public health issue that has a relevant impact not only on adolescents” health but also
on future adults.

5. Conclusions

Projects aiming to promote healthy behaviors can empower adolescents to acquire
healthy eating habits, perform physical activities, and stop smoking or consuming alcohol.
In this way, adolescents can sustain a healthy lifestyle into adulthood. Notably, the majority
of adolescents need to improve their knowledge regarding the intake of all recommended
foods and the importance of an active life. The present results highlight the need for
practical implications regarding public health interventions. Schools are places where
adolescents spend many hours, and teachers have the important role of giving adolescents
correct information in synergy with public healthcare programs and families. In particular,
schools need to implement courses on healthy diet habits, promote PA programs involving
families and teachers, and spread knowledge on the risks associated with the excessive use
of electronic devices.

Supplementary Materials: The following supporting information can be downloaded at: https:
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by sex: score from 0 to 5.
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