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Abstract
Little is known about psychoactive substance use in students, apart from
tobacco, alcohol, and cannabis. This study investigated the prevalence of
substance use and overlap between various psychoactive substances in students. This cross-sectional study was conducted in 10 066 students included
in the i-Share cohort between January 1, 2015, and December 31, 2017. The
baseline questionnaire was the key source of information. Psychoactive substances of interest (PSI) were cannabis, cocaine, amphetamines, nitrous
oxide, poppers, and MDMA. Their patterns of use were categorized as lifetime, past year, and current use. The use of other psychoactive substances
including alcohol and tobacco was described in PSI users and non-users.
Most participants were female (75%), and their average age was 21 years.
Lifetime use of at least one PSI was reported by 65.5% of participants.
Cannabis was the most frequently used substance both over lifetime (57% of
students) and past year (35%), followed by poppers and nitrous oxide (28%
and 26% of students over lifetime, respectively). Among polydrug users
(n = 1242), 65% used only nitrous oxide and poppers, showing a strong link
between these two substances. Regular alcohol use, binge drinking, and current tobacco use were higher in PSI users than in non-users. Substance use
was higher than previously found in both French and European studies in
young people. Nitrous oxide use was particularly high. Regular alcohol use,
binge drinking, and tobacco use could be used as markers to identify students
at risk of PSI use to be targeted by prevention programs.
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1 | INTRODUCTION

substances use and co-reported use in a large student
population.

The attendance at students’ parties and/or festivals [1]
and academic stress may lead students to indulge in
risky behaviors, including psychoactive substance use
[2]. Harm associated with psychoactive substance use
depends partly on the substance [3], so studying the
types of psychoactive substances used by students, as
well as their amount and patterns of use, remains an
important public health challenge. This cross-sectional
study investigated the prevalence of psychoactive
Fundam Clin Pharmacol. 2022;1–7.
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2 | MATERIALS AND METHODS
2.1 | Study design and population
This cross-sectional study was carried on in participants in the Internet-Based Students Health Research
Enterprise cohort (i-Share, www.i-share.fr), for which
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participation is on a voluntary basis. The i-Share study
was approved by the Commission Nationale de
l’Informatique et des Libertés (CNIL) [DR-2013-019]
[4–6]. The anonymous baseline survey was the key
source of information. All students aged at least
18 years old and registered in the i-Share cohort
between January 1, 2015, and December 31, 2017,
were included.

2.2 | Measures
Psychoactive substances of interest (PSI) were defined
as amphetamines, cannabis, cocaine, MDMA, nitrous
oxide, or poppers. PSI use was defined as at least one
exposure to PSI over lifetime. For each PSI, lifetime
use, past-year use, and current use were collected.
Because the inclusion questionnaire was not framed
according to the definitions commonly admitted for use
frequency [7] and data on use were heterogeneous
between the different psychoactive substances, current
use was defined differently according to the substance

FIGURE 1

consumed (Figure 1). Poly-drug use was defined as the
current use of at least two PSI.
Some variables assessed alcohol use: (i) frequency
of alcohol consumption (from “every day” to “several
times a year”): occasional use was defined as one
intake a week or less and regular use as two intakes a
week or more; (ii) alcohol use disorders were approximated using six out of 10 questions in the Alcohol Use
Disorder Test (AUDIT) [8]; (iii) binge-drinking was
defined as the consumption of at least six units on one
occasion. Current and past use of tobacco were
reported and high tobacco consumption was defined as
more than 10 cigarettes a day. In this study, tobacco or
alcohol use was defined as current use with a frequency of at least once a month.

2.3 | Statistical analyses
Variables were described as means with standard deviation for quantitative and as numbers and proportions
for qualitative ones. Comparisons were performed

Classification of psychoactive substances of interest (PSI) use patterns
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using chi-square tests and expressed with p-value
(α = 0.05). Prevalence was described by using percentages and 95% confidence intervals (95% CIs) and
calculated after calibration on the margin on gender
and age. These results were obtained by weighting with
the ranking ratio method using the APOGEE database
[9]. Analyses were performed using SAS Guide® version 3.7 and the chord circle (supporting information)
was performed with R®.

3

According to the definitions of substance use,
16.7% of students reported neither PSI nor alcohol or
tobacco use, while 73.7% were alcohol users and
30.6% were tobacco smokers. More than half of students (65.5%) had consumed one or several PSI at
least once over lifetime (Table 1). Cannabis ranked first
T A B L E 1 Psychoactive substances use profile weighted on sex
and age (n = 10 066)
%

3 | RESULTS

Non-psychoactive substances user

16.68

Psychoactive substances of interest (PSI) user

65.05

The total sample comprised 11 046 students. Among
them, 10 066 students answered the questions on their
use of PSI and were included in the study (Figure 2).
The average age of the participants was 21 (SD 2.69)
years and 75% were females. They had mostly
obtained a scientific high school diploma (63%) and
were from privileged families (55%) while 47% of
non-responders were from less privileged families
(supporting information).

Tobacco and/or alcohol only user

18.27

FIGURE 2

Flowchart of the study

Alcohol
Use

73.71

Binge drinking

81.96

Tobacco
Past use

27.61

Current use

30.61

>10 cigarettes a day

7.34
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with 57% of use over lifetime and 35% in the past year,
before poppers and nitrous oxide with lifetime use of
28% and 26% and past year use of 14% and 12%,
respectively. MDMA, cocaine, and amphetamine were
consumed less frequently; the highest rate was found
for MDMA with 12% of lifetime use and 5% over the
past year (Figure 3).
The use of alcohol was more often reported by PSI
users than by non-PSI users, with higher rates of regular alcohol use and binge drinking (Table 2): 85% and
90% in PSI users versus 46% and 64% in non-PSI
users, respectively. Among non-PSI users, lower rate
of binge drinking was found among alcohol/tobacco
users in comparison to others. Current tobacco use
was far higher in PSI users than in non-PSI users with
44% versus 5% (Figure 4). Co-reported use of various
PSIs was assessed in current PSI users (Table 3;
supporting information): nitrous oxide and cannabis
were mostly used alone (51% and 34% respectively),
whereas cocaine, amphetamines, and MDMA were
mainly associated with another PSI. Among the 1242
poly-drug users, 65% consumed nitrous oxide and poppers, whereas 17% of poly-drug users used MDMA and
cocaine.

4 | DISCUSSION
Extremely high rates of psychoactive substances use
found in students raise questions about the health risks
associated, particularly with cannabis, which is associated with an increased risk of psychiatric [10–12] and
cardiovascular conditions [13,14], and nitrous oxide,
which is used at a younger age and associated with
neurological disorders [15,16]. The frequency of MDMA
and cocaine use was not negligible (respectively 7%
and 4% of lifetime use), which is consistent with an
increase in cocaine consumption due to its high availability nationwide and an increase in the number of
deaths and overdoses with cocaine [17]. The association of stimulants such as cocaine and MDMA can be
particularly dangerous as it may trigger serotonin syndrome [18] and cardiovascular disorders [19,20], especially arrhythmia. Nitrous oxide, which was the second
PSI most frequently consumed by students over the
past year, rarely receives specific attention in national
and European studies [21–24], as it is often grouped
together with other inhaled substances. In a survey
conducted in 2017 among young people in the French
general population, poppers were found to be the

F I G U R E 3 Prevalence of psychoactive
substances of interest (PSI) use in the study
sample over life and the past year with
ponderation on sex and age (n = 10 066)

TABLE 2

Comparison of alcohol and tobacco use between PSI user and non-users
N (%) (n Non PSI users = 3723)

N (%) (n PSI users = 6199)

Alcohol use
No

<0.001
704 (19)

138 (2)

Occasional

1294 (35)

794 (13)

Regular

1725 (46)

5267 (85)

Binge drinking
Yes

<0.001
2396 (64)

5575 (90)

AUDIT score

<0.001

Mésusage de l’alcool

48 (1)

858 (14)

Alcoolo-dépendance

1 (0)

99 (2)

Tobacco use
No

p

<0.001
2958 (79)

1304 (21)

Former tobacco user

576 (15)

2164 (35)

Tabagisme actif

189 (5)

2731 (44)
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second psychoactive substance most often used after
cannabis, with 8.8% of lifetime exposure, while “inhaled
products” represented only 3.1% [21]. The strong association found in this study between nitrous oxide and
poppers use in poly-users reinforces the hypothesis

Alcohol and tobacco use patterns in non-PSI users, only alcohol/tobacco users and PSI users (in percentages)

FIGURE 4

TABLE 3

Co-reported substances by couples among current PSI users (n = 1242)
Cocaine,
n (%)

a

that nitrous oxide consumption may be largely underestimated in national and European studies.
The over-representation of the use of PSI among
tobacco users, regular alcohol users, and binge
drinkers suggest that alcohol and tobacco use might be

MDMA,
n (%)

Cannabis,
n (%)

Nitrous oxide,
n (%)

Poppers,
n (%)

Cocaine, n (%)

21a (1.69)

MDMA, n (%)

217 (17.47)

57a (4.59)

Cannabis, n (%)

134 (10.79)

253 (20.37)

425a (34.22)

Nitrous oxide, n (%)

147 (11.84)

251 (20.21)

294 (23.67)

629a (50.64)

Poppers, n (%)

83 (6.68)

161 (12.96)

236 (19.00)

802 (64.57)

310a (24.96)

Amphetamines, n (%)

94 (7.57)

118 (9.50)

83 (6.68)

78 (6.28)

55 (4.43)

Current use of only one PSI.

Amphetamines,
n (%)

3a (0.24)
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interesting markers to target students at risk of other
psychoactive substances use. However, the rates of
binge drinking were also high in PSI non-users which
does not allow this parameter to be used as a specific
indicator.
This is the largest study in Europe conducted on the
use of psychoactive substances among students. Geographical data were often missing and could not be
included in the analysis. Information and participation
biases cannot be excluded, and some variables were
underestimated (alcohol use disorders) or might
be imprecise due to the i-Share questionnaire. This
exposed to an underestimation, which would have little
impact on the conclusions.

5 | CONCLUSIONS
This study points to a wide use of psychoactive substances in students and draws attention to gaps in
monitoring of nitrous oxide. It also reveals that regular alcohol use and tobacco use could serve as
markers to identify students at risk for others psychoactive substance use to be targeted by prevention
programs.
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