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Abstract: The aim of this study was to estimate the prevalence of tobacco and cannabis use, and their
relationship, in a cohort of adolescents from Central Catalonia in the period 2012–2020. The study
had a prospective longitudinal design with 828 students in the 4th year of Compulsory Secondary
Education. In 2012, 828 adolescents answered a health behaviour survey; in 2016, 342; and in 2020,
265. The dependent variables were: exclusive last month tobacco use; exclusive last month cannabis
use; polydrug use of tobacco and cannabis; and no use of tobacco and cannabis in the last month.
Independent variables were sex and follow-up year. For the analysis, prevalences were used with a
significance level of 0.05. Polydrug use went from 11.5% (95% CI: 7.4–17.6) among girls and 8.2% (95%
CI: 4.3–15.2) among boys in 2012, to 7.0% (95% CI: 3.9–12.3) among girls and 13.7% (95% CI: 8.4–21.7)
among boys in 2020. With regards to those girls who used polydrug in the last month in 2012, 33.3%
(14.8–58.9) continued using it in 2016, and 22.2% (7.9–48.6) continued in 2020; among boys, 33.3%
(14.8–58.9) of those polydrug users in 2012 continued using it in 2016, and 44.4% (14.5–79.0) continued
in 2020. There is association between tobacco and cannabis use, and there is an important percentage
of young people who do polydrug consumption at very early ages.
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1. Introduction

Tobacco and cannabis use is considered a public health problem [1]. Both are com-
monly used among the general population, and especially among young people [2]. Specif-
ically, tobacco is the most consumed psychoactive substance among students between 14
and 18 years of age in Secondary Education in Spain. In 2020, 26.7% of students aged
14–18 years self-reported as having smoked tobacco in the last 30 days [3]. Tobacco con-
sumption is more frequent in girls, in particular for daily consumption (10.3% among girls
compared to 9.4% in boys). Cannabis is the most prevalent illegal psychoactive substance
used among students aged 14–18. Within the last 30 days, 19.3% [3] of students confirmed
their cannabis use. Cannabis use is more widespread among boys. In this group, 15.8% of
14-year-old students have already used cannabis, a proportion that increases progressively
with age, resulting in more than the half of 18-years-old having already consumed cannabis
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(51.2%) [4]. Often, we also find consumption of the two substances [4], which we refer to as
polydrug use. This is understood as being the use of several substances during the same
period of time (throughout the previous month), regardless of whether they have been used
simultaneously, or alternately [5]. The use of cannabis and tobacco simultaneously over
time means adding to the risks of each substance, in particular those produced by mixing
different drugs [6]. Previous evidence shows that simultaneous use of both substances is
associated with a higher likelihood of suffering from psychosocial problems [7], it is also
associated with being much more likely to suffer from personality disorders and antisocial
behaviors [8]. Epidemiological data on tobacco and cannabis use in Spain shows that
there is a strong relationship between the use of these substances [2,7,9,10]. The likelihood
of using tobacco, cannabis or even alcohol increases when one of the other two are also
used [5]. In this regard, several studies show that young people who smoke tobacco are
more likely to use cannabis than those who do not smoke [11–13]. This is due to the fact
that tobacco use is one of the most common forms of consumption, which starts at an early
age and is considered a gateway to other substances [14–16]. Typically, it was assumed
that the onset of cannabis use followed the onset of tobacco use [14–16]. Currently, there
are studies that show that the onset of the two consumptions can be simultaneous [14–16].
It can also be the other way around, starting with cannabis use and then continuing with
tobacco use, i.e., a “reverse” gateway from cannabis to tobacco. Therefore, cannabis users
are also at a greater risk of initiating tobacco use [17] and nicotine dependence [17,18].

There are many studies that refer to the prevalence of tobacco and cannabis indepen-
dently, but given that most risk and prevention factors are applicable to both substances, it
is important to identify common prevention strategies for both. A deeper knowledge of the
factors related to polydrug use, and its implications on both sexes, is necessary in order
to adapt preventive strategies for new scenarios. The aim of this study is to estimate the
prevalence of tobacco and cannabis use, and the relationship between these two substances,
in a cohort of young people from Central Catalonia over the period 2012–2020, according
to sex and year of follow-up.

2. Materials and Methods
2.1. Study Design

This was a prospective longitudinal study based on a sample of 828 students in the 4th
year of Compulsory Secondary Education (ESO) (15–16 years) in Central Catalonia. Pupils
in the academic year 2011–2012, and across 26 schools (in the counties of Bages, Moianès,
Anoia, Osona, Berguedà and Solsonès), completed a computerised and self-administered
questionnaire on health behaviour.

Participants that consented to follow-up were contacted again in 2016 (19–20 years),
of which 342 participants (41.3%) took part. The final follow-up was conducted in 2020
(23–24 years), of which 265 students took part (32%) (Figure 1). Participants were contacted
by email or telephone. They were sent the study information and gave informed consent
by e-mail. The e-mail included a link to the questionnaire. If the participant didn’t accept
the informed consent, they could not begin the questionnaire. We would also like to point
out that, in 2016 (19–20 years old), the students who agreed to participate again were asked
to use their data from 2011–2012 and agree to be followed in future studies. The data
from other students who participated on 2011–2012, but who did not agree to participate,
is not shown in the present study. In 2016 a specific informed consent was required.
The questionnaire used in 2012 was created specifically for this study, using previously
validated questionnaires on various behaviours and lifestyles. This had a response time of
about 40 min. The questionnaire was administered by staff from outside the school, who
provided instructions for completing it and answered possible questions. Subsequently, in
2016 and 2020, a scaled-back version of the same questionnaire was used, adapted on-line
through the LimeSurvey tool (Available online: https://www.limesurvey.org/) (accessed
on 1 July 2022), and self-administered.

https://www.limesurvey.org/
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Figure 1. General outline of the study.

2.2. Study Variables

There are 4 dependent variables: exclusive last month tobacco use; exclusive last
month cannabis use; polydrug use of tobacco and cannabis; and no use of tobacco and
cannabis in the last month.

The ‘exclusive last month tobacco use’ variable was constructed using the following
question: “How much have you smoked in the last 30 days?” Four response options were
offered: every day; once or more times a week; less than once a week; I have not smoked in
the last 30 days. Those who answered that they smoked every day, once or more times a
week, or less than once a week, and those who answered to the question: “Have you ever
used hashish or marijuana (joints, cannabis, weed, chocolate, hash, reefer or joints)?” and
answered: never used, or sometimes in your life, or in the last 12 months, were classified
as exclusive last month tobacco users. The variable ‘exclusive last month cannabis use’
was constructed using the following question: “Have you ever used hashish or marijuana
(joints, cannabis, weed, chocolate, hash, reefer or joints)?” Four possible answers were
offered: never used; used sometimes in your life; used in the last 12 months; or used in
the last 30 days. Those who responded that they had used hashish or marijuana in the last
30 days, and those who answered that they had smoked in the last 30 days were classified
as having used cannabis in the last month. The ‘polydrug use of both substances’ variable
was constructed from last month tobacco and cannabis uses. The ‘no use of tobacco and
cannabis in the last month’ variable was constructed with those who answered that they
had not smoked tobacco in the last 30 days and answered: never used, or sometimes in
your life, or in the last 12 months, regarding the use of cannabis.

As independent variables, sex (boy, girl) and year of follow-up (2012, 2016, 2020) were
taken into account.
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2.3. Statistical Analysis

The prevalence of each of the dependent variables was compared with the independent
variables using relative frequencies and percentages, with their respective 95% confidence
intervals. A significance level of 0.05 (two tailed) was set. Analyses were performed using
STATA 16 software.

3. Results

Table 1 shows the prevalence of exclusive last month tobacco use, exclusive last month
cannabis use, polydrug use of tobacco and cannabis, and no use of tobacco and cannabis in
the last month. In 2012, 22.4% (95% CI: 16.5–29.7) of girls and 15.6% (95% CI: 9.9–23.8) of
boys used tobacco in the last month, with this value increased in 2020 among girls to 26.9%
(95% CI: 20.5–34.5) and among boys to 20.2 (95% CI: 13.6–28.9).

Table 1. Prevalence of exclusive use according to substance consumed (last month tobacco use, last
month cannabis use, polydrug use of tobacco and cannabis and no use of tobacco and cannabis in the
last month), sex and year. Cohort 2012–2020.

Girls Boys Total

% [95% CI] % [95% CI] % [95% CI]
n = 156 n = 109 n = 265

Last month tobacco use a

2012 22.4 (16.6–29.7) 15.6 (9.9–23.8) 19.6 (15.2–24.9)
2016 30.8 (24.0–38.5) 22.9 (15.9–31.8) 27.5 (22.4–33.3)
2020 26.9 (20.5–34.5) 20.2 (13.6–28.9) 24.1 (19.3–29.7)

Last month cannabis use b

2012 0.6 (0.08–4.4) 2.7 (0.8–8.3) 1.5 (0.5-3.9)
2016 0 2.7 (0.8–8.3) 1.1 (0.3–3.5)
2020 1.9 (0.6–5.8) 2.7 (0.8–8.3) 2.3 (1.0–5.0)

Polydrug use of tobacco
and cannabis c

2012 11.5 (7.4–17.6) 8.2 (4.3–15.2) 10.2 (7.1–14.5)
2016 8.3 (4.9–13.9) 15.6 (9.9–23.8) 11.3 (8.0–15.7)
2020 7.0 (3.9–12.3) 13.7 (8.4–21.7) 9.8 (6.7–14.0)

No use of tobacco and
cannabis in the last month d

2012 65.4 (57.5–72.5) 73.4 (64.2–80.9) 68.7 62.9–74.0)
2016 60.9 53.0–68.3) 58.7 (49.2–67.6) 60.0 (53.9–65.7)
2020 64.1 (56.2–71.3) 63.3 (53.8–71.9) 63.8 (6.7–57.8–69.4)

a Last month tobacco use: smoking every day; once or more times a week; less than once a week; and never used
cannabis in the last 12 months. b Last month cannabis use: use of cannabis in the last 30 days; and not smoked in
the last 30 days. c Polydrug use of tobacco and cannabis: use of tobacco and cannabis in the last month. d No use
of tobacco and cannabis in the last month: not smoked tobacco in the last 30 days; and never used cannabis in the
last 12 months.

Cannabis use increased from 0.6% (95% CI: 0.08–4.4) among girls who had used it
exclusively in the last month in 2012 to 1.9% (95% CI: 0.6–5.8); consumption remained
stable in the case of boys from the beginning, 2.7 (95% CI: 0.8–8.3) (2012), to the end of
follow-up, 2.7 (95% CI: 0.8–8.3) (2020).

With regards to polydrug use (last month tobacco and last month cannabis use), it
went from 11.5% (95% CI: 7.4–17.6) among girls and 8.2% (95% CI: 4.3–15.2) among boys
in 2012, to 7.0% (95% CI: 3.9–12.3) among girls and 13.7% (95% CI: 8.4–21.7) among boys
in 2020.
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In the case of no use of tobacco and cannabis in the last month it went from 65.4%
(95% CI: 57.5–72.5) among girls and 73.4% (95% CI: 64.2–80.9) among boys in 2012, to 64.1%
(95% CI: 56.2–71.3) among girls and 63.3% (95% CI: 53.8–71.9) among boys, at the end of
follow-up (2020) (Table 1).

Table 2 shows the prevalence of polydrug use of tobacco and cannabis in the last
month in 2016 and 2020 by frequency of: exclusive last month tobacco use in the last month;
exclusive last month cannabis use; polydrug use of tobacco and cannabis in the last month;
and no use of tobacco and cannabis in the last month, compared to figures from 2012.
We observed that 14.3% (5.9–30.8) of girls using tobacco in the last month in 2012, used
polydrug in 2016, and 2.8% (40.3–18.8) used polydrug in 2020. Of those who consumed
cannabis in the last month in 2012, 0% used polydrug in 2016 and 2020. With regards
to girls’ polydrug use in the last month in 2012, 33.3% (14.8–58.9) and 22.2% (7.9–48.6)
continued to consume polydrug in 2016 and 2020. Of those who did not use tobacco and
cannabis in the last month in 2012, 1.9% (0.4–7.7) and 5.8% (2.6–12.6) used polydrug in
2016 and 2020, respectively. With regards to the boys, of those who used tobacco in the
last month in 2012, 17.6% (5.3–46.2) and 5.9% (0.6–35.2) used polydrug in 2016 and 2020,
respectively. Of those who consumed cannabis in the last month in 2012, 33.3% (0.2–9.9)
and 66.7% (10.2–99.7) used polydrug in 2016 and 2020, respectively. With regards to those
boys who used polydrug in the last month in 2012, 33.3% (14.8–58.9) and 44.4% (14.5–79.0)
continued to consume polydrug in 2016 and 2020. Of those who did not use tobacco and
cannabis in the last month in 2012, 12.5% (6.7–21.8) and 10.0% (5.0–18.9) did polydrug use
in 2016 and 2020, respectively (Table 2).

Table 2. Prevalence of polydrug use of tobacco and cannabis in the last month in 2016 and 2020 by
frequency of: exclusive last month tobacco use; exclusive last month cannabis use; polydrug use
of tobacco and cannabis in the last month; and no use of tobacco and cannabis in the last month,
compared to figures from 2012. Cohort 2012–2020.

Girls Boys Total

2016 2020 2016 2020 2016 2020

Last month tobacco
use 2012 a % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Polydrug use of tobacco
and cannabis 14.3 (5.9–30.8) 2.8 (0.3–18.8) 17.6 (5.3–45.2) 5.9 (0.6–35.2) 15.4 (7.7–28.2) 3.8 (0.9–14.5)

Last month
cannabis use b % [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI]

Polydrug use of tobacco
and cannabis 0 0 33.3 (0.2–9.9) 66.7 (10.2–99.7) 25.0 (0.8–92.9) 50.0 (39.8–96.0)

Polydrug use of tobacco
and cannabis in 2012 c % [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI]

Polydrug use of tobacco
and cannabis 33.3 (14.8–58.9) 22.2 (7.9–48.6) 33.3 (8.9–71.8) 44.4 (14.5–79.0) 33.3 (17.8–53.6) 29.6 (15.0–50-0)

No use of tobacco and
cannabis in the last

month of 2012 d
% [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI]

Polydrug use of tobacco
and cannabis 1.9 (0.4–7.6) 5.8 (2.6–12.6) 12.5 (6.7–21.8) 10.0 (5.0–18.9) 6.6 (3.8–11.3) 7.7 (4.6–12.6)

a Last month tobacco use in 2012: smoking every day; once or more times a week; less than once a week; and
never used cannabis in the last 12 months. b Last month cannabis use in 2012: use of cannabis in the last 30 days;
and not smoked in the last 30 days. c Polydrug use of tobacco and cannabis: use of tobacco and cannabis in the
last month in 2012. d No use of tobacco and cannabis in the last month in 2012: not smoked tobacco in the last
30 days; and never used cannabis in the last 12 months.

4. Discussion

The main results of this study show that the substance that increases the most over
the years is last month tobacco use. This consumption was higher among girls. The most
pronounced increase was found mainly between the ages of 15–16 and 19–20, in both sexes.
Exclusive cannabis use remains stable over the years. In boys, with respect to polydrug
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use, we found an increase between 15–16 and 19–20 years, and after that, it remains stable.
In girls, it decreases from 15–16 to 19–20 years, and then it remains stable.

In line with studies carried out in similar environments, in our study we also found
that tobacco consumption is more frequent in the female group; it seems that they use it to
appear more attractive and it provides them with a good image [19], although the greatest
increase in consumption with age is found in the male group [3].

Regarding cannabis use and polydrug use, we found that in the group of girls there
seems to be a decrease in use, although this is not significant, from 15–16 to 19–20 years,
which can be explained by the phenomenon of experimentation [20] that occurs at school
age, but is not observed in adults. This could also be because girls have a greater perception
of the risks associated with drug use [21] and, consequently, greater concern about the
negative impact caused by drugs on their own health [22]. It could also be due to them
taking on the roles and responsibilities associated with being more adult [23]. In the male
group, consumption of polydrug increases from 15–16 to 19–20 years, but cannabis use
remains stable during this period. Other studies have found that male adolescents reported
various motivations for consuming cannabis, including that it makes it easier for them to
achieve an optimal emotional state, and helps them to flirt or socialize [24].

The results of the study show there is a percentage of boys who are initiated into
the use of smoking drugs by reverse entry i.e., those who smoked cannabis and had not
smoked tobacco, 33.3% (95% CI: 0.2–9.9) and 66.7% (95% CI: 10.2–99.7) in 2012, but used
polydrug in 2016 and 2020, respectively, reinforcing the theory that tobacco use no longer
always precedes cannabis use. This reverse onset of use may also be explained by the fact
that they are ex-smokers of tobacco, and at the time of the survey only used cannabis. These
results are in line with other studies that show that the age of initiation of both drugs, or
even initiation with only cannabis, is becoming more and more common as a consequence
of the increasing availability of this substance [14–17].

The main limitation of this study is the significant sample loss over the years, which is
very common in longitudinal studies like this one, especially when involving young people.
Also, although we have a longitudinal study and we could have observed individual
changes in the study, only changes in prevalence have been analysed. Another current limi-
tation is that the survey is self-reported and social desirability, or difficulty in remembering
one’s own behaviour, may have an impact on responses; however, there is evidence that
the use of self-administered questionnaires is a viable method for measuring substance
use variables among adolescents [25]. Also, it needs to be considered that the dependent
variable of exclusive tobacco use does not incorporate the number of cigarettes smoked.
Finally, we haven’t collected data on other forms of tobacco and cannabis consumption,
such as the electronic cigarettes and different methods of cannabis administration, such as
vaping, cannabis oil or wax; however, these forms of consumption are less frequent when
talking about polydrug use of tobacco and cannabis.

5. Conclusions

Among the main conclusions, we observe on the one hand that there is a relevant
number of young people using polydrug with tobacco and cannabis. On the other hand,
there is an important percentage of young people who do polydrug consumption at very
early ages, and we observe that this acts as a factor associated to their future polydrug
consumption, so they continue to do so at older ages. Considering the change in the
context of tobacco and cannabis use, and its strong association, it is important to take into
consideration the need to start implementing training programs at an early age directly
aimed at the prevention of polydrug use of tobacco and cannabis. For all these reasons, it
is very important to improve educational public health policies focused on reducing the
initiation, and the harm caused by the use of these two substances [5].
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