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Abstract: Background/Objectives: This paper aims to assess the unhealthy dietary habits
and sedentary behaviours among adolescents and young adults simultaneously. Methods:
The sample consists of 682 participants aged 1024 years old (58.9% males and 68.2% aged
15-19 years old), recruited for the ALIMA (ALImentazione Multiculturale negli Adolescenti)
study in both secondary schools and youth aggregation centres, located in Rome. The
study utilizes structured questionnaires to gather data on anthropometric measurements,
eating habits, alcohol consumption, physical activity, and sedentary behaviours. Data are
analyzed by using the Pearson chi-squared test. Results: Excessive screen time (>3 h/day)
and inadequate dietary habits (insufficient consumption of fruit, vegetables, and legumes,
skipping breakfast, and a high consumption of sugar-sweetened beverages and alcohol)
are observed in the total sample, but mainly in older adolescents aged 15-19 years old. The
adherence to the MD, measured via the KIDMED index, is significantly different among the
three age groups (p = 0.001); 47.8% of the sample has a medium adherence, while among
those with a low adherence, the highest percentage is represented by older adolescents
(39.8%); those with foreign-born parents have healthier diets, whereas lower parental
education correlates with unhealthy behaviours. Conclusions: These results highlight
the need for targeted interventions tailored to adolescents and young adults to encourage
healthier lifestyle choices.
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1. Introduction

Young people aged 10-24 constitute 24% of the world’s population [1]. According
to the Lancet Commission on Adolescent Health and Wellbeing [2], this group includes
younger adolescents (10-14 years old), older adolescents (15-19 years old), and young
adults (2024 years old) [3]. Adolescence is a transitional phase from childhood to adult-
hood, and it is a critical period in an individual’s physical and emotional development;
this transition, corresponding to an increasing independence, takes place within a complex
framework of family, peer group, community, school, and sociocultural influences and
also involves lifestyle and dietary habits. Adolescents are at a crucial stage of development
where correct eating habits and adequate levels of physical activity can significantly impact
their health and well-being in later life too. Thus, establishing healthy eating habits during
adolescence can have lasting effects into adulthood [3-5].

Although the family continues to be an important point of reference [6-8], adolescents’
growing independence in food choices is often seen in a negative light: they are increasingly
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engaging in unhealthy eating habits, such as eating away from home and frequently
consuming energy-dense, processed “fashionable” foods [9,10].

Anyway, the influence of parents” educational level on adolescents’ eating habits
and lifestyles is still significant and multifaceted. Scientific reports indicate that higher
parental education correlates with healthier dietary behaviours among adolescents. This
relationship is mediated by various factors, including the home food environment, parental
modelling, and socio-economic status [11,12].

In Italy, recent studies indicate a concerning trend: many Italian adolescents are increas-
ingly deviating from traditional Mediterranean dietary practices. This shift is attributed to
several factors, including the rising popularity of junk food (fast food and processed snacks)
and sugar-sweetened beverages, which include soft drinks as well as energy drinks and
fruit drinks [13]. Moreover, it has been observed that there is a widespread habit of skip-
ping breakfast and a reduction in the consumption of fruit, vegetables, and legumes [14].
Additionally, the influence of social media and peer pressure often leads to unhealthy
eating behaviours among adolescents that prioritize convenience over nutritional value. As
the Mediterranean Diet (MD) offers numerous health benefits for adolescents, promoting
not only physical well-being but also mental health, encouraging young people to adopt
this dietary pattern can foster healthier lifestyles that may persist into adulthood, ultimately
reducing the risk of chronic diseases [4].

Regular breakfast consumption is a significant indicator of healthy eating habits, linked
to various positive health outcomes. Studies have shown that individuals who regularly
eat breakfast tend to have a healthier Body Mass Index (BMI), improved mental health, and
higher intakes of essential micronutrients. Furthermore, breakfast eaters often exhibit better
cognitive performance and overall diet quality, which is crucial for adolescents who may
face health issues due to poor eating habits, such as overweight, obesity, or underweight
conditions. Adolescents with poor eating habits or whose weight is outside of the normal
range (underweight or overweight and obesity) can experience various health problems
and poorer school achievement [15-19].

Among sugar-sweetened beverages, energy drinks are the most popular among young
people [20-22]. Energy drinks are non-alcoholic beverages that contain high levels of
caffeine and sugar, along with other stimulants, which may interact with caffeine. A high
caffeine intake can result in caffeine intoxication and dependence, while a high sugar intake
is linked to weight gain, obesity, type 2 diabetes, and dental erosion [16]. Additionally, it has
been proposed that energy drink consumption could be a risk factor for alcohol use among
adolescents. One theory suggests that the high levels of caffeine and taurine in energy
drinks may impact the brain’s reward system, altering its response to alcohol. Another
explanation is that combining alcohol with energy drinks counteracts the sedative effects
of alcohol, enhancing its stimulating effects. Importantly, this suggests that the connection
between energy drinks and alcohol use may be influenced by underlying factors such as
inadequate parenting or peer pressure [23]. As adolescents seek independence, it triggers
them to experiment with alcohol. Peer pressure plays a significant role in this behaviour,
as many youths feel compelled to drink to fit in or gain acceptance within their social
circles [24-26]. Adolescent alcohol consumption is a significant public health concern, with
various studies highlighting its prevalence and associated health risks, impacting both
physical and mental health [27]. The early initiation of drinking is linked to a higher risk of
developing alcohol use disorders later in life. Moreover, those who begin drinking before
age 15 are four times more likely to develop a dependence compared to those who start at
age 21 or older [28].

In addition to diet, physical activity is a modifiable risk factor influencing health
conditions. Physical activity is crucial for adolescents for several reasons: participation in
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recreational and sporting physical activities represents an opportunity for young people
to improve themselves, overcome their limits, and have fun. It is widely demonstrated
that the most evident benefits that a young person derives from practising regular physical
activity are manifested not only in organic development but also in social behaviour and
autonomy [3].

The World Health Organization (WHO) has updated its physical activity guidelines
for children and adolescents. One key change was the recommendation for moderate-to-
vigorous physical activity, which shifted from 60 min daily in 2010 to an average of 60 min
per day in 2020 [29,30]. Children and adolescents aged 5-17 are also advised to engage in
vigorous physical activity at least three times a week and reduce sedentary behaviour. For
adults (18-64 years old), it is recommended to engage in at least 150-300 min of moderate-
intensity aerobic activity, or at least 75-150 min of vigorous-intensity aerobic activity, or an
equivalent combination of both types of activity throughout the week, to achieve significant
health benefits [30].

However, one notable trend is the reduction in physical activity, which often becomes
more pronounced as individuals transition from early to late adolescence, replaced by
more sedentary activities. The sedentary lifestyle of young people is related to the rapid
expansion of digital technology: the electronic revolution seems to have changed the
movement patterns of adolescents, encouraging them to sit more, walk less, and be less
active in general [31]. The evidence suggests that an increased time spent on sedentary
activities is linked to negative health outcomes [30]. However, there was not enough
evidence to establish a specific threshold (or “cut-off”) for sedentary or recreational screen
time [30]. Establishing a habit of regular physical activity during adolescence can lead to
continued engagement in healthy behaviours into adulthood, resulting in a lower risk of
chronic diseases and an overall healthier lifestyle [3].

Hence, as a comprehensive understanding of adolescent-onset risk behaviours is
essential to prevent the onset of chronic diseases [6-8], the aim of this paper is to evaluate,
simultaneously, unhealthy dietary habits and sedentary behaviours among adolescents and
young adults (1024 years old). This research stems from the need to further investigate
the critical issues pertinent to this broad age group, given the limited availability of studies
in Italy that simultaneously address these interconnected aspects.

2. Materials and Methods
2.1. Participants and the Study Design

Volunteers were recruited in both secondary schools and youth aggregation centres
located within seven different municipalities, strategically distributed across the urban
territory of the city of Rome, from October 2020 to June 2024 and included 682 adolescents
and young adults aged 10-24 years old (total sample: mean age 16.0 = 2.4 years old; males:
mean age 16.1 & 2.6 years old; females mean age 15.8 & 2.2 years old). Both secondary
schools and youth aggregation centres, where the volunteers were recruited, are either
partnered with CREA—Food and Nutrition or voluntarily enrolled in Roma Capitale’s
“Mappa della Citta Educante 23-24" project for the implementation of the ALIMA (ALI-
mentazione Multiculturale negli Adolescenti) study, whose aim is to evaluate if and to what
extent the encounter between different cultures and geographic backgrounds, in the context
of globalization present in modern society, has influenced the lifestyle and eating habits
of adolescents. After obtaining informed consent, qualified interviewers administered
questionnaires in a “face to face” assisted modality, on one occasion. They were designed
to obtain information about lifestyle, eating habits, food consumption, adherence to the
MD, physical activity, and sedentary behaviour; all the data were anonymously collected
to maintain and protect confidentiality and handled according to the European General
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Data Protection Regulation—GDPR 679/2016. As the assessment did not involve invasive
procedures or induce changes in dietary patterns, the approval by the Ethics Committee
was not necessary.

2.2. Lifestyle and Eating Habits

Information about lifestyle and eating habits was collected through a questionnaire,
described in detail elsewhere [32-34]. Briefly, it consists of a package of questions specifi-
cally designed to obtain different information about demographic factors and social aspects
(parents’ geographical background and educational level), eating habits (breakfast, water,
energy drinks, soft drinks, and alcohol consumption).

2.3. Anthropometric Data

Self-reported weight and height were used for calculating the BMI (kg/m?), and
consequently for classifying volunteers into underweight (<18.5 kg/m?), normal weight
(18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m?), and obese (>30.0 kg/m?) [35].

2.4. Adherence to the MD

The adherence to the MD was calculated by reference to the KIDMED index [36,37].
The KIDMED questionnaire consists of 16 dichotomous (positive/negative) items, where
the questions denoting a negative connotation to the MD are scored with —1, and the
questions denoting a positive connotation are scored with +1. The score obtained summing
the single answers allow the classification of the adherence to the MD into three levels: low
(<8), medium (4-7), and high (>8).

2.5. Physical Activity and Daily Screen Time

Physical activity was assessed via the Godin—-Shephard Leisure-Time Physical Activity
Questionnaire, composed of 3 questions about the number of times spent in physical activity
with 3 different intensities (strenuous, moderate, and light) in a typical 7-day period. The
total physical activity is expressed in arbitrary units, according to the formula: Weekly
score = (9 x Strenuous physical activity) + (5 x Moderate physical activity) + (3 x Light
physical activity). The total score allows the subjects to be classified into three levels: total
score > 24, active; total score 14-23, moderately active; total score < 14, sedentary [38,39].
An additional questionnaire was administered, to assess the participants’ daily screen time
during the weekdays (Monday to Friday) and separately during the weekend.

2.6. Statistical Analysis

MedCalc Software version 23.1.3 for Windows was used to perform all the statistical
analyses. The analyses were conducted using the maximum number of subjects for whom
data were available (N = 682): this number decreased in the analysis considering the BMI
categories (N = 423) and parental educational level (N = 531). Categorical variables were
reported as percentages, and the associations among them were tested by using the Pearson
chi-squared test, establishing the significance at p < 0.05. A multiple logistic regression
model was employed to evaluate the association, reported as an adjusted odds ratio (AOR)
and 95% confidence intervals (CI), among dietary and lifestyle habits and demographic and
anthropometric characteristics, as gender, age, and parental geographical background. Both
the BMI and parents’ education level were excluded from the regression due to missing
data, but subsamples with complete data were created to perform the statistical analysis.

3. Results

The data reported in Table 1 summarize the various demographic and anthropomet-
ric characteristics of the study sample, consisting of 682 volunteers, across different age
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groups, i.e., younger adolescents (10-14 years old), older adolescents (15-19 years old), and
young adults (2024 years old). Most of the sample (68.2%) was aged 15-19, as they were
mainly recruited in secondary schools, and males (58.9%). Regarding anthropometry, it
is noteworthy that about 38.0% of the volunteers did not know or remember their anthro-
pometric measures, and for them it was impossible to determine their BMI. For the other
volunteers, their BMI was mainly in the normal range (41.8%), while the remaining sample
was distributed between underweight (10.6%) and overweight/obesity (8.2% and 1.5%),
which are both risk factors for health. Moreover, most of the underweight participants were
10-14 (17.6%), while those who were overweight and obese were mainly young adults
(12.1% and 1.7%, respectively) (p = 0.001). Most of the adolescents (60.6%) had parents
who were both Italian, whereas 39.4% had at least one parent hailing from another country.
Regarding the parental educational level, 4.4% of the adolescents lacked external care
influencing their lifestyle and 22.1% did not know this datum; however, most of the parents
(27.1%) had a secondary education.

Table 1. Study sample characteristics by age group.

Age Groups
10-14 15-19 20-24 All p-Value
N (%) 159 (23.3) 465 (68.2) 58 (8.5) 682
Gender (%) ns

Males 58.5 57.4 724 58.9
Females 41.5 42.6 27.6 41.1

BMI categories (%) 0.001
Underweight 17.6 8.8 52 10.6
Normal weight 35.2 41.2 65.5 41.8
Overweight 3.8 9.2 12.1 8.2
Obesity 0.0 1.9 1.7 1.5
Do not know 434 38.9 15.5 37.9

Parents’ geographic background (%) 0.001
Both Italians 66.7 61.3 37.9 60.6
One or both foreigners 33.3 38.7 62.1 39.4

Parents’ educational level (%) * 0.001
None 2.5 3.4 8.6 3.7
Primary education 14.5 22.2 6.9 19.1
Secondary education 30.2 25.6 31.0 27.1
Higher education 252 224 29.4 23.6
No external cares 0.6 6.2 0.0 4.4
Do not know 27.0 20.2 241 221

Data are presented as percentage for categorical variables. Statistical analysis: chi-squared test; ns = not significant.
* The highest educational level between the two parents or of someone in their stead.

In Table 2, healthy dietary habits are reported by age group. The data presented
indicate significant differences in dietary habits among age groups, specifically concerning
daily breakfast consumption, the adherence to the MD, and the intake of vegetables,
legumes, and water. Only 46.2% of the volunteers had daily breakfast. Statistical analysis
shows significant differences among the three age groups (p = 0.016): adolescents aged
15-19 years old were the ones with the worst behaviour, with 57.2% skipping breakfast
daily. Of the total sample, 15.1% never have breakfast. The results demonstrate that the
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adherence to the MD, measured via the KIDMED index, is significantly different among the
three age groups (p = 0.001). Of the sample, 47.8% had a medium adherence, while among
those with a low adherence, the highest percentage is represented by the older adolescents
(39.8%). Of the sample, 45.3% and 46.8% do not eat fruit or vegetables, respectively, at
least once a day. Older adolescents are those with the worst behaviour, even if there are no
statistically significant differences among the age groups for fruit consumption, while the
p-value is 0.05 for vegetable consumption. Of the sample, 57.6% do not consume legumes,
especially the older adolescents (p = 0.001). Regarding water consumption, 14.7% of the
sample did not know the quantity of water they drink, and the majority of the sample
(65.1%) do not reach the recommended daily quantity of water consumption (almost 1.5 L).
There are statistically significant differences among the age groups (p = 0.001).

Table 2. Healthy dietary habits by age group.

Age Groups
10-14 15-19 2024 All p-Value

Daily breakfast (%) 0.016
Yes 50.9 42.8 60.3 46.2
No 49.1 57.2 39.7 53.8

Adherence to the Mediterranean Diet (%) 0.001
Low 27.7 39.8 224 35.5
Medium 47.8 471 53.4 47.8
High 245 13.1 241 16.7

Fruit at least once a day (%) ns

Yes 61.6 51.8 58.6 54.7
No 38.4 48.2 414 453

Vegetables at least once a day (%) 0.050
Yes 61.0 50.1 56.9 53.2
No 39.0 49.9 43.1 46.8

Legumes at least twice a week (%) 0.001
Yes 47.8 38.1 62.1 424
No 52.2 61.9 37.9 57.6

Water at least 1.5 L/day (%) 0.001
Yes 20.8 16.6 48.3 20.2
No 59.7 69.5 448 65.1
Do not know 19.5 14.0 6.9 14.7

Data are presented as percentage for categorical variables. Statistical analysis: chi-squared test; ns = not significant.

Table 3 presents the data on unhealthy dietary habits among the different age groups,
focusing on the consumption of energy drinks, soft drinks, and fast food. The analysis
highlights that, while energy drink and fast food consumption remain relatively stable
across the age groups, soft drink consumption shows significant variations, particularly
peaking in the older adolescents (21.3%) (p = 0.014). The 20-24 age group had a signif-
icantly lower daily consumption rate (5.2%) but showed a higher percentage of weekly
consumption (43.1%). Regarding energy drinks, young adults do not consume them daily,
and the highest percentage was in the 10-14 age group (6.3%). Even though the percentages
of those who consume them daily are low, 20.2% of the total sample reports consuming
energy drinks weekly. The data indicate that younger and older adolescents (aged 10-14
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and 15-19 years old) are more likely to consume energy drinks and soft drinks regularly
compared to young adults (20-24 years old). Concerning fast food consumption, more than
one in four of the volunteers (27.1%) goes to a fast food restaurant at least once a week.
Although the differences are not statistically significant, older adolescents fare the worst
(29.0% of them go to fast food restaurants at least once a week).

Table 3. Unhealthy dietary habits by age group.

Age Groups
10-14 15-19 20-24 All p-Value
Energy drinks at least once a day (%) ns
Yes 6.3 6.0 0.0 5.6
No 93.7 94.0 100.0 944
Soft drinks at least once a day (%) 0.014
Yes 20.1 21.3 5.2 19.6
No 79.9 78.7 94.8 80.4
Fast food at least once a week (%) ns
Yes 23.9 29.0 20.7 27.1
No 76.1 71.0 79.3 72.9
Data are presented as percentage for categorical variables. Statistical analysis: chi-squared test; ns = not significant.
Table 4 reports the prevalence of alcohol consumption across different age groups. It
is important to underline that 28.9% of younger adolescents drink alcohol. It is noteworthy
that 18% of the total sample do not consume alcohol due to religious reasons. The findings
indicate significant differences (p = 0.001) in behaviours related to alcohol consumption,
and binge drinking (defined in Italy as the consumption of six or more alcoholic drinks on
a single occasion at least once in the past 12 months).
Table 4. Alcohol consumption by age group.
Age Groups
10-14 15-19 20-24 All p-Value
Alcohol consumption (%) 0.001
Yes 28.9 56.3 62.1 50.4
No 71.1 43.7 37.9 49.6
Binge drinking (%) 0.001
Yes 25 18.5 20.7 15.0
No 21.4 284 36.2 27.3
Do not know 5.0 9.5 5.2 8.1
Teetotaller 711 43.7 37.9 49.6

Data are presented as percentage for categorical variables. Statistical analysis: chi-squared test; ns = not significant.

The data provided in Table 5 outline the distribution of daily screen time and physical
activity across the different age groups. Most of the individuals across all the age groups
exceed three hours of screen time daily, with no significant differences noted. Younger
adolescents are more likely to be classified as active, compared to the other age groups
(p =0.001).
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Table 5. Daily screen time and physical activity by age group.
Age Groups
10-14 15-19 20-24 All p-Value

Daily scree time (%) ns
<3h 17.0 10.1 13.8 12.0
>3 h 83.0 89.9 86.2 88.0

Physical activity (%) ns
Active 81.0 722 741 74.4
Moderately active 9.5 15.1 13.8 13.7
Inactive 9.5 12.7 12.1 11.9

Data are presented as percentage for categorical variables. Statistical analysis: chi-squared test; ns = not significant.

Table 6 describes the adjusted odds ratio (AOR) and 95% confidence intervals (Cls)
showing the association of dietary habits with gender, age, and parents” geographic back-
ground, obtained from a multiple regression model. The data show a significant difference
in breakfast skipping among the age groups. Specifically, individuals aged less than 15 and
over 19 years old have an AOR of 0.66 (95% CI: 0.48-0.91, p = 0.012), showing that they
are less likely to skip breakfast compared to those aged 15-19 years old. Regarding the
adherence to the MD, the AOR for individuals aged less than 15 and over 19 years old is
0.54, (95% CI: 0.38-0.77, p = 0.001). This indicates that those in these age groups are signifi-
cantly more likely to adhere to the MD compared to the reference group of 15-19 years old.
Moreover, adolescents with foreign-born parents show an AOR of 0.58 (95% CI: 0.42-0.82,
p = 0.002), suggesting that they are significantly more likely to adhere to the MD compared
to those whose parents are Italian. The results for fruit consumption show that the age
group <15 and >19 years old has an AOR of 0.70 (95% CI: 0.50-0.97, p = 0.034), meaning a
statistically significant lower likelihood of not consuming fruit compared to the reference
group (aged 15-19 years old). The data also reveal that individuals with foreign parents
have an AOR of 0.51 (95% CI: 0.37-0.70) and a highly significant p-value of 0.001, suggesting
that individuals from foreign backgrounds are significantly less likely to be non-consumers
of fruit compared to those with Italian parents, indicating that cultural factors may play
a role in dietary habits. The results presented indicate a significant association between
vegetable consumption and gender and age. The AOR for females not consuming vegeta-
bles is 0.58 (95% CI: 0.43-1.80, p = 0.001), showing a statistically significant less likelihood
to consume vegetables compared to males. Regarding age, the AOR for individuals aged
less than 15 or over 19 years old compared to those aged 15-19 years old is 0.65 (95% CI:
0.47-0.91, p = 0.011), suggesting that older adolescents might be at a higher risk associated
with no vegetable consumption than their younger and older counterparts. Significantly,
the consumption of legumes among adolescents aged 15-19 years old is intake (AOR: 0.58,
95% CI: 0.41-0.80, p = 0.001); the data also reveal that individuals with foreign-born parents
have a greater likelihood of consuming legumes (AOR: 0.54, 95% CI: 0.40-0.75, p = 0.001).

Table 7 describes the AOR and 95% confidence intervals (CIs) showing the association
of lifestyle and other dietary habits with gender, age, and parents’ geographic background,
obtained from a multiple regression model. The results presented for alcohol consumption
reveal significant differences based on age and parents’ geographic background. Regarding
age, the AOR is 0.47 (95% CI: 0.34-0.66) with a highly significant p-value (0.001). This indi-
cates that adolescents aged <15 and >19 years old are significantly less likely to consume
alcohol compared to the reference group (15-19 years old). Moreover, the AOR for individu-
als with foreign parents is 0.59 (95% CI: 0.43-0.80, p = 0.001), implying that individuals from
foreign backgrounds may have lower odds of alcohol consumption compared to those with
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Italian parents. This datum is probably due to some foreigners (18%) not consuming alcohol
due to religious reasons. The analysis of daily screen time and its implications reveals
several noteworthy insights, particularly concerning age differences. Those aged <15 and
>19 years old show an AOR of 0.59 (95% CI: 0.37-0.94, p = 0.027) for excessive screen time,
suggesting that the adolescents in these groups may engage less in excessive screen time
compared to other age brackets (15-19 years old). Finally, females are significantly more
likely to be physically inactive compared to males, with an AOR of 1.62 (95% CI: 1.02-2.59,
p = 0.043).

Table 6. Adjusted odds ratio (AOR) and 95% confidence intervals (Cls) from logistic regression analy-
sis showing the association of dietary habits with gender, age, and parents’ geographic background.

Skipping Daily Low Adherence No Fruit No Vegetable Legumes Consumption
Breakfast to the MD Consumption Consumption <2 Times a Week
AOR AOR AOR AOR AOR
©s%cp  PValue sy pValue  ggorcpy  pValue  ggopcp  pValue  ggopcp  pValue
Gender
Males ©®
1.26 0.94 1.05 0.58 0.93
Females (0.92-1.71) ns (0.68-1.30) ns (0.77-1.43) ns ©043°180) 9001 (968°108) ns
Age
15-19®
0.66 0.54 0.70 0.65 0.58
<I5and >19 ©048-001) 0912 387077 0001 (0505097 0034 gazp91) OO (ga10s0) 0001
Geographic
background
Italian parents ®
) 0.92 0.58 0.51 0.98 0.54
Foreign parents 4 ¢777 o5 ns ©042-082) 0002 (43770700 0001 75 35 ns (0.40-075) 0001

AOR = adjusted odds ratio; CI = confidence interval; statistical analysis: multiple logistic regression; ns = not significant.

Table 7. Adjusted odds ratio (AOR) and 95% confidence intervals (Cls) from logistic regression
analysis showing the association of lifestyle and dietary habits with gender, age, and parents’ geo-

graphic background.
Daily Energy Daily Soft Fast Food Alcohol Daily Screen Time Physical
Drinks Consumption  Drinks Consumption  at Least Once a Week Consumption >3h Inactivity
AOR AOR AOR AOR AOR AOR
©5%Cp  PValue  gsoicpy  pValue  gnocpy  pValue  (gpyicp  pValue  ggoicp  pValue  gguicpy  pValue
Gender
Males ®
0.77 0.82 0.85 1.01 142 1.62
Females (0.39-1.55) 056-122) ™ (060-121) DS (074138 DS (087232 M (102259 0048
Age
15-19 ®
0.73 0.71 0.73 047 0.59 0.80
<15and>19 (35" 54 (0.46-1.08) ns (0.50-1.05) ns ©034-066) 0001 (g377094y 0027 (47134 ns
Geographic
background
Italian parents ®
) 1.94 078 1.05 0.59 145 1.00
Foreign parents ;1 1573 7¢) (0.53-1.16) ns (0.75-1.49) ns ©043-0.80) 0901 (9882 3g) ns (0.62-1.61) ns

AOR = adjusted odds ratio; CI = confidence interval; statistical analysis: multiple logistic regression; ns = not significant.

Both the BMI and parents’ education level were excluded from the regression due to
missing data. However, subsamples with complete data were created, and while the BMI
does not significantly affect the selected variables, it was observed that parents” educational
level affects breakfast habits as well as the consumption of vegetables, energy drinks, soft
drinks, and fast food. Specifically, the findings reveal that volunteers with parents who
have a low educational level are more likely to engage in unhealthy eating behaviours,
compared to those with parents who have a high educational level. In particular, the results
show that volunteers with parents with a low educational level have a greater likelihood
of skipping breakfast (AOR 1.64, 95% CI: 1.14-2.36, p = 0.007), drinking energy drinks
at least once a day (AOR 3.19, 95% CI: 1.51-6.72, p = 0.002), drinking soft drinks at least
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once a day (AOR 1.94, 95% CI: 1.23-3.05, p = 0.005), and visiting fast food restaurants at
least once a week (AOR 1.82, 95% CI: 1.22-2.71, p = 0.003) and are less likely to consume
vegetables (AOR 0.61, 95% CI: 0.43-0.88, p = 0.007), compared to those with a parents
with a high educational level. The interactions among the different unhealthy lifestyle and
dietary habits have been analyzed, but it is noteworthy that the AOR values only show
the association of daily soft drink consumption with alcohol consumption, energy drink
consumption, fast food intake, and physical inactivity. The observed associations may
suggest overlapping behavioural patterns in dietary choices. Alcohol consumers are nearly
twice as likely to consume soft drinks daily (AOR 1.94, 95% CI: 1.26-3.00) compared to
those who do not drink alcohol, with a statistically significant p-value of 0.003. Moreover,
individuals who consume energy drinks are over 12 times more likely to also consume soft
drinks daily (AOR 12.46, 95% CI: 5.60-27.70, p = 0.001). The AOR for individuals consuming
fast food at least once a week is 2.65 (95% CI: 1.70-4.11), suggesting that frequent fast food
consumers are more than twice as likely to consume soft drinks daily, with a p-value of
0.001. This relationship may highlight the connection between convenience foods and
sugary beverage choices, as both are often linked to poor dietary habits. Finally, sedentary
individuals who have an AOR of 2.10 (95% CI: 1.17-3.75, p = 0.013) are more likely to
consume soft drinks daily compared to those who are active.

4. Discussion

The most recent literature data on Italian adolescents that investigate health-related
behaviours come from the Health Behaviour in School-aged Children (HSBC) surveillance
system that monitors Italian adolescents aged 11-17 years old [40]. A shift has been observed
towards poor dietary habits and incorrect lifestyles. As this age range does not coincide
with our classification, it could be difficult to compare the data. Indeed, three age groups—
younger adolescents (10-14 years old), older adolescents (15-19 years old), and young
adults (2024 years old) [2,3]—each of them experiencing distinct developmental milestones
and challenges—have been considered in the present research, whose aim is to provide a
comprehensive overview of the demographic and lifestyle characteristics of adolescents,
highlighting unhealthy dietary habits and sedentary behaviours.

The results for the anthropometric status reveal significant differences across the age
groups. Most of the underweight participants were 10-14, while the overweight and obese
participants were mainly young adults. It is important to underline that self-reported
weight and height might not correspond to the true physiological values: self-reported
height tends to be slightly overestimated, and weight underestimated, resulting in an un-
derestimation of the BMI. However, the use of self-reported anthropometric measurements
can be used for weight classification purposes [41]. Is it noteworthy that about 38.0% of
the volunteers did not know or remember their anthropometric measurements, and for
them it was impossible to determine their BMI. The high percentage of “Don’t know”
responses (43.4% for younger adolescents) indicates a lack of body awareness among this
group, which could be linked to developmental factors or insufficient education on health-
related topics. Studies indicate that interventions aimed at increasing health literacy can
significantly improve people’s knowledge about body awareness and the related health
risks among adolescents [42,43]. This indicates that enhancing the education around this
issue could mitigate the high percentage of “Don’t know” responses by fostering a more
informed adolescent population. The lack of awareness about the BMI can result in poor
dietary choices and physical inactivity, increasing the health risks [42,43].

The influence of parental educational level on the BMI is well documented in the
literature, revealing that a higher parental education is generally associated with a lower
BMI [44,45]. This association can be attributed to various factors, including lifestyle choices
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and nutritional knowledge. Numerous studies have established an inverse relationship
between parental education levels and obesity rates; for instance, the children of parents
with a lower educational attainment are more likely to be classified as overweight or
obese [44,45]. In our study, the parents” educational level did not affect the BMI values
but significantly affected their children’s breakfast habits as well as their consumption of
vegetables, energy drinks, soft drinks, and fast food; specifically, the findings reveal that
the volunteers whose parents had a low educational level were more likely to engage in
unhealthy eating behaviours.

The findings regarding the dietary behaviours among the volunteers correlate well
with the existing literature emphasizing the impact of parental education on eating habits.
Lower educational levels appear to contribute significantly to unhealthy dietary practices
such as skipping meals and an increasing consumption of sugar-sweetened beverages and
fast food and reduction in vegetable intake, which can lead to long-term health implica-
tions [46-50].

The results of the dietary habits analyzed in this study reveal significant differences
in consumption patterns based on age, with older adolescents often exhibiting poorer
dietary choices compared to younger adolescents and young adults. For instance, while
younger adolescents and young adults are more likely to eat breakfast, older adolescents
appear to skip it more frequently. In particular, while gender and parental geographic
background do not show strong associations with skipping breakfast, age appears to be a
significant factor. This general waning during late adolescence could be linked to lifestyle
changes, increased social activities, or a change in priorities that often occurs during this
developmental stage. A recent systematic review on the prevalence of breakfast skipping
among children and adolescents across 33 countries highlights that 10-30% of young people
skip breakfast [51]. Breakfast skipping is often attributed to factors such as time constraints,
lack of enjoyment, absence of hunger, and weight management concerns. It is particularly
common among females, older children, and adolescents and frequently coexists with
other unhealthy habits [50-52]. These results align with broader discussions about the
health impacts of skipping breakfast, including the increased risks of obesity, cardiovascular
disease, and metabolic disorders [53]. For instance, studies indicate that those who regularly
skip breakfast may face a higher likelihood of developing conditions such as hypertension
and type 2 diabetes [54]. Additionally, skipping breakfast can affect cognitive function and
mood, potentially leading to irritability and decreased concentration [55].

Another considered aspect in this study is the adherence to the MD, which was less
among older adolescents aged 15-19 years old, reflecting a lower health awareness or
lifestyle choices being influenced by education or social circles and raising concerns about
the dietary quality during this critical growth period. Moreover, the higher adherence rates
to the MD among individuals with foreign-born parents may point to cultural differences
in dietary habits and preferences, as immigrant families might maintain traditional eating
patterns that align more closely with the MD. Understanding these cultural backgrounds
can inform the targeted interventions aimed at improving the dietary adherence among
different age groups and cultural contexts [34,56,57]. Studies show that a significant percent-
age of adolescents consume diets high in processed foods while lacking in fruit, vegetables,
and legumes, further exacerbating the issue of poor adherence to the MD [49,56-59].

The consumption of fruit and vegetables at a national level is very low: only 32.7%
of adolescents eat fruit at least once a day every day; vegetable consumption is even
lower, with only 27.8% eating vegetables daily. Moreover, 47.3% of adolescents do not eat
legumes at least twice a week [40], as recommended [14]. In our study, 45.3% and 46.8%
of the sample did not eat fruit or vegetables, respectively, at least once a day, and 57.6%
did not eat legumes at least twice a week. Older adolescents exhibit the poorest eating
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habits. The overall evidence supports the conclusion that increased fruit and vegetable
consumption is linked to reduced risks of various health issues [60-62]. Legumes are
recognized for their health benefits, including reduced risks of cardiovascular disease,
obesity, and improved metabolic health due to their high fibre and protein content; regular
consumption is linked to better weight management and lower cholesterol levels, which are
critical factors in preventing chronic diseases [63-65]. The findings from this study reinforce
the importance of promoting their intake across different demographics, especially targeting
groups identified as at risk based on their gender, age, and parental geographic background.

Contrary to recommendations, adolescents are increasingly consuming energy-dense,
nutrient-poor food, including sugar-sweetened snacks and beverages. Our results show that
daily soft drink consumption is significantly higher in older adolescents, aged 15-19 years
old. These results also highlight the significant associations between soft drink and energy
drink consumption as well as fast food intake. The literature studies indicate that higher
soft drink intake correlates with increased risks of obesity and lower nutrient intake
among adolescents; for instance, a global study highlighted a positive association between
daily soft drink consumption and obesity prevalence among adolescents across multiple
countries [66,67].

Regarding fast food consumption, the results for adolescents aged <15 and >19 years
old, recruited in our study, suggest a lower consumption compared to older adolescents
aged 15-19 years old, although this result is not statistically significant. While specific
data on fast food consumption are not detailed for Italy, it is noted that Italian adolescents
have high intakes of nutrient-poor food [13]. The consistent findings across various studies
emphasize the pervasive role of fast food in modern diets, with significant implications for
public health given its association with a poorer dietary quality and health outcomes [68,69].
The trend towards fast food consumption is also notable, as adolescents are more likely to
snack frequently and skip meals compared to younger children [10].

The energy drink consumption among adolescents is a significant public health con-
cern due to its high prevalence and potential health risks [20]. Studies have shown that
the prevalence of energy drink consumption among Italian adolescents is about 57% [22],
and over the past decade, there has been a substantial increase [21]. While university
students also consume energy drinks, the prevalence seems lower compared to high school
students [70,71]. For instance, one study reported that about 15.2% of university undergrad-
uates consumed caffeinated energy drinks over a six-month period. Moreover, energy drink
consumption tends to be higher among males than females across different age groups
in Italy [70,71]. Our findings indicate a greater consumption among younger adolescents;
however, this difference is not statistically significant. Additionally, no statistically signif-
icant gender effect was observed, and while there is a notable difference, it may not be
robust enough to draw definitive conclusions. A concerning trend is the mixing of energy
drinks with alcohol, which can mask the intoxication symptoms and lead to dangerous
effects such as increased dehydration and alcohol dependency risks [16,71]. Approximately
49% of adolescent consumers mix their energy drinks with alcohol [22].

The results for alcohol consumption, described in this study, reveal significant differ-
ences based on age and the parental geographical background. Regarding age, adolescents
aged <15 and >19 years old are significantly less likely to consume alcohol compared to
the reference group of 15-19 years old. Moreover, the AOR for individuals with foreign
parents implies that they may have lower odds of alcohol consumption compared to those
with Italian parents, possibly due to cultural and religious reasons, as previously declared.
These results highlight the critical factors influencing the alcohol consumption patterns
among adolescents and young adults. The stark contrast in drinking behaviours by age and
parental background suggests that targeted interventions could be beneficial, particularly
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focusing on younger demographics who show lower consumption rates but may be at
risk as they face the transition into adulthood. In 2022, around 650,000 minors aged 11-17
consumed alcohol in Italy, with 17.5% of males and 15.5% of females reporting use. Binge
drinking affected 10.5% of males and 3.7% of females over the age of 11, totalling about
four million individuals. The prevalence increased during adolescence, peaking at ages
18-24 (18.9% for males, 10.8% for females), and then declined with age [72].

Among the aspects considered, physical activity and sedentary behaviour hold partic-
ular importance for adolescents [73,74]. Common sedentary activities include watching
TV, playing video games, and using computers, collectively referred to as “screen time,”
as well as reading. Exposure to screen media can also contribute to unhealthy eating
habits, characterized by a high consumption of energy-dense foods and sugary drinks
during viewing. Regarding that, the WHO strongly advises that children and adolescents
limit their sedentary time, especially recreational screen time [30]. The analysis of the
daily screen time, carried out in this study, and its implications reveal several noteworthy
insights, particularly concerning age differences. Indeed, those aged <15 years old and
>19 years old show a significantly lower odds ratio for excessive screen time, suggesting
that the adolescents in these groups may engage less in excessive screen time compared to
other age brackets (15-19 years old). Excessive screen time has been linked to various health
issues across studies. Research indicates associations with obesity, mental health disorders
such as depression and anxiety, and negative impacts on cognitive functions [75,76]. The
CDC reports that over 50% of teenagers aged 12-17 engage in four or more hours of daily
screen time [77], underscoring a significant public health concern.

Moreover, the results highlight the gender differences in physical inactivity. In par-
ticular, the analysis indicates that females are significantly more likely to be physically
inactive compared to males. This finding aligns with broader research indicating that
males generally engage in more physical activity than females [78,79]. Physical activity is a
healthy behaviour that is significantly affected by the growing academic, household, and
occupational responsibilities during adolescence, all of which are deeply intertwined with
the social context of this age group. Despite its numerous health benefits, it is alarming
that only about 20% of adolescents meet the previous recommendation of engaging in at
least 60 min of moderate-to-vigorous-intensity physical activity daily. Moreover, these
already concerning levels are decreasing in most countries [80]. Considering that females
generally exhibit lower levels of physical activity than males worldwide, the results of this
study underscore the need for both macro- and micro-level changes to effectively boost the
overall physical activity among adolescents and promote greater equity in this area.

5. Strengths and Limitations

This study has the limitation that the reliance on self-reported data introduced poten-
tial biases and inaccuracies, impacting the reliability of the findings. Moreover, as previously
mentioned, weight and height as self-reported and not measured might not correspond
to the true values, even if they can be used for weight classification purposes [43]. The
sample size and the geographically limited area do not allow generalizations and extrap-
olations; thus, the study is ongoing, involving larger populations, recruited in different
municipalities. Despite these limitations, this study also has some strengths. The most
important relates to the fact that the participants are part of a population group that has not
been widely assessed. Moreover, questionnaires are not emailed or sent through an online
system but instead are completed during face-to-face interviews. This method allows for
the immediate verification of responses, minimizing incomplete or inconsistent reporting
and ultimately improving the data quality.
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6. Conclusions

This study contributes data of interest on the dietary habits and lifestyles of adolescents
and young adults. Inadequate dietary habits were observed in the total sample, but
mainly in older adolescents aged 15-19 years old, underscoring the necessity for targeted
interventions tailored to this age group. Effective strategies could involve public health
initiatives and educational programmes designed to promote healthier dietary choices and
lifestyles. By integrating cultural perspectives and implementing targeted interventions,
it may be possible to foster healthier eating practices during this critical developmental
stage. Schools and community programmes are pivotal in educating adolescents about the
benefits of healthy eating habits and lifestyles, encouraging them to make informed food
choices that respect their cultural background. Moreover, the potential health risks linked to
unhealthy behaviours emphasize the need for awareness and possibly regulatory measures
to safeguard vulnerable populations like adolescents. Addressing this issue demands a
comprehensive approach that combines education, community engagement, and family
support to encourage healthier eating patterns that contribute to lifelong well-being.
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