
Citation: Cannizzaro, E.; Lavanco, G.;

Castelli, V.; Cirrincione, L.; Di Majo,

D.; Martines, F.; Argo, A.; Plescia, F.

Alcohol and Nicotine Use among

Adolescents: An Observational Study

in a Sicilian Cohort of High School

Students. Int. J. Environ. Res. Public

Health 2022, 19, 6152. https://

doi.org/10.3390/ijerph19106152

Academic Editor: Paul B. Tchounwou

Received: 26 April 2022

Accepted: 16 May 2022

Published: 18 May 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

International  Journal  of

Environmental Research

and Public Health

Article

Alcohol and Nicotine Use among Adolescents: An Observational
Study in a Sicilian Cohort of High School Students
Emanuele Cannizzaro 1,† , Gianluca Lavanco 1,† , Valentina Castelli 2,‡, Luigi Cirrincione 1,‡, Danila Di Majo 2,
Francesco Martines 2, Antonina Argo 1 and Fulvio Plescia 1,*

1 Department of Health Promotion Sciences, Maternal and Child Care, Internal Medicine and Medical
Specialties “Giuseppe D’Alessandro”, University of Palermo, Via del Vespro 133, 90127 Palermo, Italy;
emanuele.cannizzaro@unipa.it (E.C.); gianlucalavanco@gmail.com or gianluca.lavanco@unipa.it (G.L.);
luigi.cirrincione@unipa.it (L.C.); antonella.argo@unipa.it (A.A.)

2 Department of Biomedicine, Neuroscience and Advanced Diagnostics (BiND), University of Palermo,
Via del Vespro 129, 90127 Palermo, Italy; valentina.castelli02@unipa.it (V.C.);
danila.dimajo@unipa.it (D.D.M.); francesco.martines@unipa.it (F.M.)

* Correspondence: fulvio.plescia@unipa.it; Tel.: +39-091-23865715
† These authors contributed equally to this work.
‡ These authors shared second authorship.

Abstract: In recent years, the mode of alcoholic intake known as binge drinking (BD) has become a
common practice, especially among adolescents who, due to socio-environmental motives, tend to
reach a rapid state of drunkenness. This drunkeness leads to alterations in brain areas responsible for
executive functions and cognitive processes, as well as to the genesis of factors that predispose to
lasting addiction. Likewise, nicotine leads to a comparable degree of addiction. On this basis, the
aim of this research was to evaluate, on a cohort of 349 high school students (15–17 years old) in
the province of Palermo, the following: (I) the drinking model of alcoholic beverages; (II) the use of
nicotine and the degree of dependence; (III) the correlation between the consumption of alcoholic
beverages and the use of nicotine. We employed the AUDIT-C test and the Fagerström test, two valid
and standard instruments, in order to assess alcohol and nicotine use, respectively. Statistical analysis
of the data showed that male and female students consumed alcohol prominently in a BD mode
(77.2%, audit score (AS) 3.497, confidence interval (CI) 3.206–3.788; 69.6%, AS 2.793, CI 2.412–3.274)
and nicotine (41.5%, Fagerström score (FS) 3.882, CI 3.519–4.245; 28%, FS 3.286, CI 2.547–4.024).
Furthermore, a positive correlation between alcohol consumption and nicotine use was found for
male (r = 0.6798, p < 0.0001) and female (r = 0.6572, p < 0.0001) students. This study provided further
insights into the use of legal substances of abuse in adolescents, evidencing the obvious need for the
promotion of specific school educational programs aimed at the wellbeing of youth populations.

Keywords: alcohol; nicotine use; adolescence; binge drinking; nicotine dependence

1. Introduction

Alcohol is one of the substances of abuse most consumed by the world’s population.
Data on its use show that about 2.3 billion people consume alcoholic beverages, and, among
the regions of the World Health Organization, Europe appears as the continent with the
highest levels of consumption per capita [1]. Moreover, although it is fading, a traditional
difference in the pattern of consumption and type of alcoholic beverages consumed among
regions exists [2–4]. According to the Italian Institute of Statistics (ISTAT), 77.2% of males
and 56.5% of females consume alcohol, and this percentage is continuously increasing [5].

Interestingly, as a result of the COVID-19 pandemic, there has been a recent increase
in sales of alcoholic beverages, paralleled with higher alcohol consumption, compared
to the pre-pandemic period [6–8]. This increase was likely attributable to social isolation
and stress, which predisposes people to alcohol consumption [9,10]. Moreover, when an

Int. J. Environ. Res. Public Health 2022, 19, 6152. https://doi.org/10.3390/ijerph19106152 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph19106152
https://doi.org/10.3390/ijerph19106152
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0001-7070-209X
https://orcid.org/0000-0002-4962-379X
https://orcid.org/0000-0002-9964-0184
https://orcid.org/0000-0002-4786-8435
https://doi.org/10.3390/ijerph19106152
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph19106152?type=check_update&version=1


Int. J. Environ. Res. Public Health 2022, 19, 6152 2 of 14

individual is subjected to particularly stressful conditions, he or she tends to consume
large amounts of alcohol, which can promote the onset of different disorders related to its
use/abuse [11–13].

In addition to the increase in the consumption of alcoholic beverages, it is important
to note that there was a substantial change in the way alcoholic beverages were consumed.
Specifically, high-risk alcohol consumption such as binge drinking (BD)—a drinking pattern
that results in a blood alcohol concentration of 0.08 g/dL, due to the ingestion of four
alcoholic beverages for women and five for men in a two-hour time period—[14,15],
turned out to be most prevalent, rather than low-risk alcohol consumption (one or two
alcoholic beverages). Specifically, this highly risky mode of alcohol intake is undertaken
by millions of consumers, with a high proportion of individuals between the ages of 11
and 21 years [16,17], the pre- to late-adolescent life span [18,19]. Interestingly, a study
conducted on students of the University of Palermo, showed that about 19% of those
interviewed experienced risky alcohol consumption [20].

The prevalence of BD among youth is a concern that should not be underestimated
because of the short- and long-term health problems that this mode of consumption can
cause, such as depression and social rejection [21,22]. In addition, BD has been shown to
be a predisposing factor for the use of other substances of abuse including nicotine and
marijuana [23,24]. Furthermore, alcohol intake during adolescence is a determinant factor
in the genesis of different alcohol-related problems [25] and a predisposing factor for the
onset of alcohol abuse or dependence in adulthood [26,27]. Studies conducted in the animal
model have highlighted how BD is able to induce structural changes in brain areas that
control executive functions and learning and memory processes, such as the prefrontal
cortex, hippocampus, and limbic system [28,29].

In addition to alcohol, one of the substances of abuse most consumed by young
people is nicotine, a substance present in different concentrations in tobacco or electronic
cigarettes [30,31]. In this regard, it is interesting to note that although it is known that
tobacco use is responsible for 25% of cancer deaths worldwide and increases the risk of
cardiovascular and pulmonary diseases, there is still a high percentage of adolescents
(18.4%) who smoke [32]. A study by Health Behaviour in School-aged Children, involving
students between 11 and 15 years of age, showed that the percentage of participants who
reported having smoked increased with age, both in males (24.8%) and females (31.9%).

As adolescents respond to nicotine differently than adults, they are more vulnerable
to the harmful effects caused by its exposure [33]. Furthermore, the younger the age of a
person at smoking initiation, the greater the likelihood is of them becoming addicted to
tobacco in adulthood [34].

From the above, it is evident that both alcohol and nicotine consumption are among
the preferred activities for young adults. This is probably due to the ease with which these
substances can be found and to the positive connotation that their consumption assumes
among the population of teenagers.

On this basis, the aim of the present research, conducted on first-year high school
students from the province of Palermo, was to evaluate the following: the pattern of alco-
holic beverage consumption, and the presence of disorders related to its abuse, through the
administration of the AUDIT-C test; nicotine consumption and the degree of dependence
on it through the administration of the Fagerström test, a standard instrument for assessing
the intensity of physical addiction to nicotine. In addition, the correlation between the
consumption of alcoholic beverages and the use of nicotine was assessed.

Given the scientific evidence about the increasing consumption of legal substances of
abuse among adolescents, the hypothesis of our study was that BD is the most-engaged
pattern of alcohol consumption along with nicotine dependence. Furthermore, we hypoth-
esized that nicotine use increases alcohol use and vice versa.
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2. Materials and Methods
2.1. Experimental Design

Data were collected from high schools in the city of Palermo, Italy that were represen-
tative of a peripherical area of the city. Students of both sexes were enrolled, aged between
15 and 17 years.

Excluded from the study were all those who, at the time the questionnaires were
administered, were over 17 years old, had repeated the same year of high school for more
than two years, had been resident in Italy for less than 10 years, and all those who had,
according to their teachers, obvious disciplinary problems. All students with a support
teacher and those who had obvious health problems were also excluded from the study.

Those who did not fall within the above exclusion criteria were considered eligible
for testing.

On the day of questionnaire administration, the enrolled population consisted of
467 students. Of these, 12.4% (n = 58) decided not to participate and 7.9% (n = 37) were
excluded because their questionnaires were incomplete or left blank at the time of analysis.
A further 4.9% (n = 23) were disregarded as they gave contradictory answers to the tests
(some participants stated that they did not drink or smoke and then later claimed to take
alcoholic beverages or smoke). In the end, the data in the present study related to the
analysis of tests correctly completed by 349 first-year high school students: 224 males and
125 females (M/F ratio 1.8) (Table 1) (Figure 1). All participants belonged to a low-middle
socioeconomic class, residing mainly in suburban areas of the city.

Table 1. Demographic data and other baseline characteristic of students included in the study, divided
by sex. na: number; %: percentage; mean: mean value; SD: standard deviation; Range Min, Med and
Max: respectively, minimum, median, and maximum.

Male na % Mean SD Min Med Max
Students 224 100

Age 16.83 1.295 14 17 19
Height (cm) 1.73 0.0768 1.50 1.73 1.97
Weight (kg) 67.37 11.89 40 65 98

Body Mass
Index (BMI)

Under weight 17 7.6 17.39 1.198 14.87 17.99 18.37
Normal weight 164 73.2 21.62 1.855 18.64 21.22 24.82

Overweight 30 13.4 27.26 1.307 25.14 27.45 29.39
Obese 13 5.8 34.49 7.474 30.12 31.22 51.20

Female na % Mean SD Min Med Max
Students 125 100

Age 15.82 1.240 14 15 19
Height (cm) 1.64 0.0766 1.43 1.61 1.80
Weight (kg) 55.79 9.33 40 56 78

Body Mass
Index (BMI)

Under weight 31 24.8 16.88 0.966 15.63 16.61 18.38
Normal weight 83 66.4 21.63 2.04 18.59 21.37 29.05

Overweight 11 8.8 26.72 1.758 25.06 25.86 28.91
Obese 0 - - - - -
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Figure 1. The flowchart of experimental procedures showing the starting population, the exclusion
criteria, and the final population that completed the study.

All the participants, once informed about the purpose of the study, were asked to fill
out an informed consent and questionnaires regarding the use of alcoholic beverages and
cigarette smoking and to answer simple questions regarding the level of family education
and the practice of sports activities.

Completion of the tests was anonymous and voluntary. On the day the questionnaires
were administered, a group of researchers went to the schools and, once the questionnaires
were completed, proceeded to collect them. The questionnaires were then analyzed by a
multidisciplinary group of health experts, which was different from the group that had
administered the tests and collected the data.

All data were managed according to the Italian law for the protection of privacy
(Decree number 196, January 2003).

2.2. Assessment of Alcohol Consumption

Alcohol use was assessed using a short form of the Alcohol Use Disorders Identifica-
tion Test-Concise (AUDIT-C), a modified version of the ten-question Alcohol Use Disorders
Identification Test (AUDIT) developed by the World Health Organization. This test is a brief
self-reported alcohol-screening test that is effective for assessing unhealthy alcohol use [35].
This instrument is a three-item survey with a total score ranging from 0 to 12 points. Each
item has five response options rated from 0 to 4 points. A score of 3 or more on the AUDIT-C
could indicate people who are at-risk drinkers or have alcohol use disorders. A score of
4 or more for men and 3 or more for women is considered predictive of potential alcohol
abuse. Commonly, the likelihood of a person having an alcohol use disorder is directly
proportional to the highest score on the test.

Furthermore, through the analysis of the individual answers to the questions of the
AUDIT-C, this test also allowed us to investigate the following: the frequency with which
alcohol was consumed (analysis of the answers given to the first question) and the pattern
of alcohol consumption (analysis of the answers given to the second and third questions).
Previous studies have confirmed appropriate psychometrics (i.e., Caputo, 2020) [36].

2.3. Assessment of Nicotine Dependence

The assessment of nicotine dependence was conducted through the administration
of the Fagerström Test for Nicotine Dependence (FTND), a standard instrument that can



Int. J. Environ. Res. Public Health 2022, 19, 6152 5 of 14

assess the intensity of physical addiction to nicotine [37]. This test was designed to provide
an ordinal measure of nicotine dependence related to cigarette smoking. This instrument
consists of six items that are useful for evaluating cigarette consumption, the compulsion
to use, and dependence.

In scoring the FTND, yes/no items are scored from 0 to 1 and multiple-choice items
are scored from 0 to 3. The items are summed to yield a total score in the range 0–10. The
total score was interpreted as follows: mild degree of dependence (0–2); medium degree of
dependence (3–4); severe degree of dependence (5–6); and very severe dependence (7–10).
The test has previously shown adequate psychometric properties [38].

2.4. Statistical Analysis

Statistical analysis of the data was conducted using the GraphPadPrism 8.01 statistical
software package (GrapPad Company, San Diego, CA, USA). All data were analyzed using
the normal distribution using the D’Agostino–Pearson omnibus normality test in order to
determine which statistical tests to apply. The nonparametric Chi-square test was used for
the analysis of data that did not have a normal distribution in order to test whether the
frequency values obtained by detection were significantly different from the frequencies
obtained with the theoretical distribution. The Chi-square test was performed to assess
whether there were any differences in the scores obtained from the analysis of the AUDIT-C
and FTND between males and females.

A descriptive analysis was also conducted to assess the pattern of alcohol consumption
and the degree of nicotine dependence.

The correlation between the AUDIT-C score and FTND was assessed using Pearson’s
correlation coefficient test. Simple linear regression analyses were generated as predictive
models to assign the correlation found.

3. Results
3.1. Pattern of Alcohol Consumption

The assessment of the pattern and frequency of alcohol consumption in our sample
was carried out through the analysis of the AUDIT-C test.

In detail, among male students (MSs) (224), 173 (77.2%; audit score (AS) 3.497, confi-
dence interval (CI) 3.206–3.788) reported using alcoholic beverages. Among female students
(FSs) (125), 87 (69.6%; AS 2.793, CI 2.412–3.274) reported to consume alcohol. Notably,
there were no significant differences between MSs and FSs in the percentage of participants
consuming alcoholic beverages (χ2 = 2.460, z = 1.568, p = 0.1168), drinking occasionally
(χ2 = 2.820, z = 1.679, p = 0.0931), monthly (χ2 = 0.1116, z = 0.3341, p = 0.7383), or weekly
(χ2 = 2.031, z = 0.1541, p = 0.1541).

According to the AS, the descriptive analysis of the data highlighted a worrying
percentage of MSs and FSs with problems related to the consumption of alcoholic beverages
and, moreover, that the majority of students of both sexes prefered a binge-like mode of
intake (Table 2).
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Table 2. Data on alcohol consumption of the 224 male and 125 female recruited students’ population.
All data were calculated from the results obtained from analysis of AUDIT-C. n = number; % =
percentage; AUDIT-C = Alcohol Use Disorders Identification Test-Concise; CI = confidence interval.

Male n % AUDIT-C Score
Index Mean 95% CI

224 100 2.652 2.368–2.936

Non drinkers 51 22.8 - -
Drinkers 173 77.2 3.497 3.206–3.788

Among students reporting alcohol intake
Occasional drinkers 48 27.7 1.604 1.319–1.890
Monthly drinkers 65 37.6 3.185 2.878–3.491
Weekly drinkers 60 34.7 5.133 4.827–5.440

Harmful drinkers 54 31.2 5.648 5.463–5.833
Binging drinkers 96 55.5 4.688 4.421–4.954

Female n % AUDIT-C Score
Index Mean 95% CI

125 100 1.832 1.520–2.144

Non drinkers 38 30.4 - -
Drinkers 87 69.6 2.793 2.412–3.174

Among students reporting alcohol intake
Occasional drinkers 37 42.5 1.432 1.165–1.699
Monthly drinkers 30 34.5 3.933 2.542–3.325
Weekly drinkers 20 23.0 4.400 3.824–4.976

Harmful drinkers 39 42.5 4.000 3.676–4.324
Binging drinkers 38 43.7 3.947 3.543–4.351

In addition, no statistically significant differences were revealed between MSs with
alcohol-related problems (χ2 = 2.143, z = 1.464, p = 0.1432) and binge drinking (χ2 = 1.063,
z = 1.031, p = 0.3025), compared to FSs.

3.2. Pattern of Nicotine Consumption

The descriptive analysis of the data obtained through the FTND test showed that
93 MSs (41.5%; FTND score (FS) 3.882, confidence interval (CI) 3.519–4.245) and 35 FSs
(28%; (FS) 3.286, confidence interval (CI) 2.547–4.024) reported to regularly take nicotine.
Notably, there was a statistically significant difference between the percentage of MSs
(χ2 = 6.312, z = 2.512, p = 0.0120) consuming nicotine compared to that of FSs (Figure 2).
Moreover, the descriptive analysis showed a higher prevalence in the severe degree of
nicotine dependence in MSs. On the contrary, there was no significant prevalence of degrees
of nicotine dependence in FSs (Table 3).

In order to understand whether there were differences in the various degrees of
dependence among students of both sexes we conducted the Chi-square test, taking into
account the levels of dependence obtained from the FTND analysis. Data analysis did
not reveal statistically significant differences in the degree of mild (χ2 = 1.528, z = 1.236,
p = 0.2164), moderate (χ2 = 0. 0041, z = 0.0065, p = 0.946), severe (χ2 = 1.529, z = 1.237,
p = 0.2163), and really severe (χ2 = 0.9869, z = 0.9935, p = 0.3205) cases between MSs
and FSs.
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Table 3. Data on nicotine dependence of the 224 male and 125 female recruited students’ population.
All data were calculated from the results obtained from analysis of FTND. n = number; % = percentage;
FTND = Fagerström Test for Nicotine Dependence; CI = confidence interval.

Male n % FTND Score
Index Mean 95% CI

224 100 1.612 1.318–1.905
Smoking habit
Non smokers 131 58.5 - -

Smokers 93 41.5 3.882 3.519–4.245
Degree of dependence

Mild 21 22.6 1.429 0.860–1.997
Medium 30 32.2 3.633 3.450–3.816
Severe 40 43.0 5.275 5.130–5.420

Very severe 2 2.2 7.500 1.147–13.85

Female n % FTND Score
Index Mean 95% CI

125 100 0.9200 0.590–1.249
Smoking habit
Non smokers 90 72 - -

Smokers 35 28 3.286 2.547–4.024
Degree of dependence

Mild 13 37.1 1.000 0.4484–1.552
Medium 11 31.5 3.455 3.104–3.805
Severe 9 25.7 5.556 5.150–5.961

Very severe 2 5.7 7.000 7.000–7.000

3.3. Correlation between Alcohol and Nicotine Consumption

The correlation between alcohol and nicotine consumption was assessed through
Pearson’s correlation coefficients between the AUDIT-C score and FTND score: a significant
positive correlation was found in MSs (r = 0.6798, CI 0.6024–0.7445, p < 0.0001) (Figure 3)
and FSs (r =0.6572, CI 0.5444–0.7466, p < 0.0001) (Figure 4).
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Figure 4. Correlation between AUDIT-C and FTND. Each value represents the mean of
125 female students.

4. Discussion

The present observational study, conducted on a population of first-year high school
students from a professional institute in the city of Palermo, brought out different alarming
trends among adolescents aged between 15 and 17 years. Among the participants our data
revealed a high percentage of students who consumed alcoholic beverages (74.5%) and,
contextually, nicotine (33.8%).

The detailed analysis of drinking behavior, obtained through the administration of
the AUDIT-C, shows differences in the time and mode through which alcoholic beverages
are consumed, as well as in the number of participants who present alcohol-related conse-
quences. Indeed, among the students who consumed alcohol a high percentage of both
male (31.2%) and female (42.5%) students had problems related to the use of the substance.
Moreover, 55.5% of males and 43.7% of females prefer a binge-drinking (BD) pattern.

Our data on BD matched up with those reported by different national and international
studies [39,40] that showed how binge drinking has become a common practice aimed at
achieving a rapid state of drunkenness, motivated by peer approval and recognition [41,42].
Interestingly, a global survey reported that more than 27% percent of all 15- to 19-year-
olds consumed alcohol: in Europe this figure was 44%, in the Americas it was 38%, and
in the Western Pacific the figure was 38% [43]. On the other hand, some studies show
that ethnicity was a factor to be taken into account. Indeed, white adolescents engaged
in more binge drinking at all levels than black, hispanic, or other adolescents of other
races/ethnicities [44].
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Nonetheless, determinants of heavy alcohol drinking—i.e., legal frameworks, social
norms, and culture—vary across the world [45,46]. For instance, whilst the European
Mediterranean style of drinking is characterized by daily drinking of wine with meals and
no acceptance of public drunkenness, the Northern European pattern relies on drinking
spirits in a non-daily pattern and the acceptance of drunkenness in public [47].

Moreover, the adolescents’ motivations for this type of drinking are often instructed,
not only by curiosity about experiencing the effects of alcohol or simply “Cheers” with
friends, but also by avoidance of events that are often perceived as negative [41]. This can
result in engaging in “risky” behaviors that are harmful to oneself and others, such as drunk
driving, traffic accidents, risky sexual behavior, and violent or criminal behavior [48,49].

Clinically, BD can lead to premature dysfunction of the cardiovascular and gastroin-
testinal systems and alter normal brain development [50–52]. Notably, it should be men-
tioned that adolescence is a period of life characterized by continuous dynamic changes
in brain structures, occurring in the context of important physiological, psychological,
and social transitions [53]. During this period, an asynchronous maturation between the
cerebral cortex and limbic system makes the brain more vulnerable to environmental
influences, predisposing the adolescent to risky behaviors such as taking different sub-
stances of abuse [54,55]. To this end, the brain is sensitive to the effects of alcohol, or its
first metabolite acetaldehyde [56], and repeated periods of abstinence, due to alternating
periods of alcohol intoxication and sobriety, can impair cognitive function and promote
the genesis of different psychiatric disorders, such as anxiety, depression, and straining
behavior [57–59], which, in turn, influence how alcohol or other substances of abuse are
taken and/or consumed [60,61].

In addition to alcohol, nicotine also increases the susceptibility to the use of other
substances of abuse [62,63]. For this reason, investigating the number of students who
smoke and analyzing their degree of dependence towards the substance was another goal
of our study. The results obtained through the administration of the FTND highlighted
that a fair percentage of participants who consumed nicotine, with a prevalence of male
ones (41.5%) compared to female ones (28%). In addition, the “degree of dependence”
analysis revealed a severe degree of dependence (43%) among males, as opposed to females,
who showed a slight (37%) rather than moderate (31.5%) degree of dependence towards
the substance.

These data, although too limited in number to lead to firm conclusions, are in agree-
ment with other studies [64,65] that show how belonging to either sex can influence nicotine
use. Recent data conducted in the Italian student population (15–19 years old) by ESPAD®

Italia, reported a reversal in the consumption of at least one cigarette per day. In particular,
while until 2008 female students showed a higher prevalence than male students, in subse-
quent surveys they were overtaken by males [66]. The observed differences in consumption
and degree of dependence may be due to unequal genetic makeup [67]. Indeed, linkage
studies have identified genes and regions of the genome that significantly influence both
treatment efficacy [67,68] and the onset of nicotine dependence [68,69].

Some of the genes that influence the onset and persistence of substance use include
those associated with differences in nicotine-metabolizing capacity and expression of its
receptors [70,71].

In particular, the hepatic cytochrome P450 (CYP) isoform 2A6 enzyme system appears
to play a key role [70]. CYP2A6 genetic variants have been associated with a slower
metabolism of nicotine resulting in a higher blood concentration of nicotine [72,73]. This,
synergistically with an increased expression of nicotine receptors [74], would promote the
risk of developing an addiction [75].

Similarly, nicotine and alcohol increase AMPA and NMDA receptor protein lev-
els [76,77] prompting a hyperglutamatergic state that contributes to the development
and expression of dependence [78].

When we analyzed the possible link between nicotine and alcohol use, a clear correla-
tion betweem the use of the two substances in both male and female students was found.
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These data tied in with several studies reporting the reciprocal influence between the two
substances [79]. In addition, patients who were diagnosed with an addiction to alcohol
or nicotine simultaneously exhibited an addiction to the other substance [80,81]. This
synergism could be traced to a direct action, by nicotine, on its own nicotine acetylcholine
receptor sites (nAChRs) and an indirect action on the GABAergic and endorphinergic
systems by alcohol. This induces an increase in dopamine signaling in the mesolimbic
circuits [82–84], thus enhancing the hedonic value of substances of abuse.

These effects are particularly evident during adolescence, since, during this period,
brain development is not yet complete and there is not enough effective communication
between different brain regions to enable decision making by weighing emotions and
reasons. The uncompleted maturation of frontal top-down inhibitory control is not able to
curb the activity increase in sub-cortical structure [85,86].

Furthermore, in today’s highly stimulating socio-cultural environment, where skill
development, for example, through school, music, verbal communication, and social
interaction [87], is needed, an increase in risk-taking behaviors, such as those that drive
substance use or abuse, would lead to potentially harmful effects.

5. Study Limitations

Although this study provided further clarification regarding modes and amounts of
alcohol and nicotine consumed among adolescents, it had several limitations. The sample
analyzed was not large enough to lead to definite and unequivocal conclusions, although
the results were in line with other observational studies. Due to the health emergency
caused by COVID-19 it was not possible to proceed with the evaluation of parameters that
were useful for understanding the changes in neurochemical and behavioral structure that
underlie the use and abuse of substances analyzed in this study.

6. Conclusions

This observational study provided additional insight into the problem of the con-
sumption of “legal” substances of abuse, most commonly used in adolescence. Fully
understanding the mechanisms and modalities underlying the use of nicotine and alcohol,
and the possible correlation of their simultaneous use, could provide a valuable and effec-
tive tool for understanding the neuro-psychological substrate underlying the establishment
of the phenomenon of addiction at a young age.

The behavioral factors that predispose the use of substances such as nicotine and
alcohol are directly responsible for the prevalent pathologies of our times and for the
present and future state of health. Our scientific research aimed to contribute to the
response for the need to nurture the wellbeing of youth populations (pre-adolescent and
adolescent) whose lack of satisfaction shows up in behaviors that are harmful to health,
when not clearly deviant and antisocial. An understanding of the determinants of these
risk behaviors and, specularly, of the elaboration of positive values, could thus contribute
to the promotion and implementation of social policies.

The adoption of prevention policies aimed at the implementation of specific school
training programs could therefore be useful to encourage the adoption of behaviors ori-
ented to a correct psycho-behavioral development that exclude the establishment and
maintenance of pathological dependencies.

Further research should consider enrolling more adolescents to understand how vari-
ables such as lifestyle, socioeconomic conditions, and history may influence the approach
to drug use.
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