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Abstract

Background Substance use is a global health concern and early onset among adolescents increases health risks.
We explore national overall trends in prevalence and trends in socioeconomic inequalities in past year alcohol
intoxication, cannabis use, and use of other illicit drugs among Norwegian adolescents (ages ~ 15-19 years of age)
between 2014 and 2022.

Method The present study builds on data from a nationwide repeated cross-sectional survey collected in 2014-2016
(T1),2017-2019 (T2), 2021 (T3) and 2022 (T4). In total 415,560 adolescents (50.3% girls) completed the questionnaire
during the study period. Trends in socioeconomic inequalities were assessed using the Slope Index of Inequality (SI1)
and the Relative Index of Inequality (RII).

Results While the prevalence of alcohol intoxication remained fairly stable, the prevalence of cannabis and other
illicit drug use increased between 2014 and 2022 among upper secondary school boys (13.3-17.6%, and 2.0-5.2%,
respectively) and girls (8.8-12.8%, and 1.1-2.7%, respectively). Similar trends were observed among 10th-grade
adolescents. Boys were more likely than girls to use cannabis or other illicit drugs, but the gender gap in cannabis

use narrowed during the study period. Among upper secondary girls, use of cannabis and other illicit drugs was
higher among those from less affluent backgrounds, with absolute and relative inequalities in cannabis use increasing
between 2014 and 2022. Small inequalities in cannabis use and decreasing relative inequalities in the use of other
illicit drug were observed among upper secondary boys.

Conclusions The increasing use of cannabis and other illicit drugs among Norwegian adolescents is concerning.
Future studies should explore the underlying causes of this rise and explore the complex factors influencing
adolescent substance use behaviours. A comprehensive understanding of these factors is essential for developing
targeted and effective interventions.
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Introduction

Substance use is a leading global cause of premature
death and disability-adjusted life years among young
people [1, 2]. In Norway, the social costs from alcohol use
in 2022 were estimated to reach a total of USD 9.4 bil-
lion, encompassing healthcare expenses, lost productiv-
ity, and social welfare expenditures [3]. According to the
latest data from the European Survey Project on alcohol
and other drugs (ESPAD) [4], there has been a decline
in cigarette smoking and alcohol consumption among
adolescents overt the past decades. However, the use of
cannabis and other illicit drugs has remained stable or
increased. These findings are supported by the recent
European drug report [5], although significant variations
on substance use patterns across different countries and
demographic groups exists. Substance use among adoles-
cents is a public health concern as early onset increases
the risk of substance use disorders, dependence, and
poorer psychological, social, and physical health [6].
With the rising prevalence of adolescent substance use
observed across several European countries [7], a deeper
understanding of this burden is necessary for effective
preventive strategies. In this context, representative pop-
ulation-based studies are essential to assess adolescents’
substance use patterns over time, determining their mag-
nitude and fluctuations.

Adolescence is characterized by risky decision-making
and heightened sensation seeking, making it a peak time
for substance initiation, often whit alcohol preceding
illicit drugs use [2, 8]. Substance use patterns among ado-
lescents vary between countries due to social contexts,
drug availability, and personal traits [2, 9]. In Europe,
alcohol consumption often initiate between ages of 12
and 16, with higher rates observed in high-income coun-
tries [10]. Among Norwegian 15 to 16 year-olds, alcohol
use prevalence is relatively low compared to many other
European countries, however, drinking frequency esca-
lates notably with age [4]. Binge or heavy episodic drink-
ing is particularly prevalent among 15 to 19-year-olds
in Europe [10]. Consequently, these young people are at
increased risk of negative experiences such as violence,
unwanted sexual encounters, accidents, and physical
injuries [11].

Globally, alcohol and illicit drug use is more prevalent
among males, although the gender gap narrows among
younger cohorts [4]. This gap tends to be wider in poorer
communities compared to more affluent ones within
societies [10]. The illicit drug availability and use persist
at significant levels across the EU, although consider-
able variations exist both between and within countries
[7, 12]. Cannabis, which remains illegal in Norway, is
the most commonly used illicit drug, followed by stim-
ulants such as cocaine, amphetamine and MDMA [13].
Although Norwegian adolescents use cannabis to a lesser
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extent than their European peers, the prevalence has
increased since the mid-2010s [4, 14].

While it is well-established that low socioeconomic
position (SEP) is associated with higher risk for hazard-
ous health behavior [15], the evidence regarding SEP
and adolescents’ substance use is mixed or inclusive [16,
17]. Nevertheless, at the population level, there is a clear
trend of higher alcohol consumption in economically
affluent countries and areas, and among more affluent
population groups [10, 18-20]. Although alcohol con-
sumption is more likely to be higher in more affluent
groups, alcohol-related morbidity and mortality are more
common in more deprived areas and in groups with
lower SEP, especially among younger birth cohorts [21,
22]. Lower SEP adolescents are also found to be at higher
risk of early, frequent and heavy drinking compared to
their higher SEP peers [23]. According to Spooner &
Hetherington [9], the association of SEP with adolescents
illicit drug varies according to context, setting and sub-
stance. In recent years, European and American studies
have shown that cannabis use is more common among
higher SEP adolescents [24-26]. A French study found
that while affluent adolescents were more likely to experi-
ment with cannabis, less affluent adolescents were more
likely to engage in high-level use [25]. These findings are
supported by other studies, findings that high SEP ado-
lescents are more likely to ever try cannabis, but that low
SEP adolescents are at higher risk of frequent or problem-
atic drug use [27, 28]. Evidence suggest that low SEP ado-
lescents also are more at risk of multiple substance use
[29, 30]. Moreover, a recent Norwegian study found that
multiple substance use was associated with increased risk
in various life domains, including low parental control,
mental health issues, and conduct problems [30].

Initial findings following the COVID-19 pandemic sug-
gest a deterioration in adolescents’ general well-being
and life satisfaction [31-34], accompanied by changes in
patterns of substance use [35, 36]. Although many ado-
lescents experienced transitory distress during and fol-
lowing the pandemic, evidence suggests that those of
low SEP, girls and younger adolescents, exhibited more
adverse psychosocial changes than other groups in the
population [33, 34]. The pandemic may also have accel-
erated digitalization within the drugs market, promot-
ing the use of social media platforms as arenas for drug
dealing. The use of such platforms could make illegal
substances more accessible to adolescents, potentially
sparking their curiosity and leading to initial experimen-
tation [37]. Moreover, increased access may also lead to
the extended use of a variety of different substances [38].

While adolescent substance use generally fluctuates
over time, it can be hypothesized that the pandemic influ-
enced behavior patterns. Numerous studies have exam-
ined adolescent substance use during the pandemic, and
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a recent systematic review concluded that, for the most
part, substance use among adolescents decreased dur-
ing the outbreak, with the exception of small increases
in unspecified drugs [39]. To the best of our knowledge,
only one other population-based study has focused on
adolescent substance use two years after the first lock-
down [40]. This study found that alcohol intoxication ini-
tially decreased during the pandemic but increased again
as social restrictions eased. However, the study did not
examine the use of illicit drugs or social inequalities in
such use.

This study uses large-scale population data from eight
waves of the Ungdata survey (n=415,560) to exam-
ine overall trends and changes in absolute and relative
inequalities in Norwegian adolescent substance use,
including alcohol intoxication and the use of cannabis
and other illicit drugs between 2014 and 2022.

Methods

Study design and participants

The present study is based on data from the Norwegian
nationwide Ungdata surveys. Ungdata is considered the
most wide-ranging source of data on health and well-
being among adolescents attending lower (aprox. aged 13
to 15) and upper (aprox. aged 16 to 18) secondary educa-
tion in Norway. Adolescents in nearly all municipalities
are regularly assessed, typically every third year. The sur-
vey is conducted electronically during school hours, with
participation being voluntary and based on informed
consent by students. Parents or guardians can opt their
children out of participation. The survey is administrated
by the NOVA Welfare Research Institute based at Oslo
Metropolitan University (OsloMet), in collaboration with
Norwegian regional drug and alcohol competence cen-
ters (KORUS).

In this study, we included all data available from 2014
to 2022 among adolescents in their final year of compul-
sory lower secondary education (10th-grade) and those
in upper secondary school (first to third year students).
Given that substance use is relatively uncommon among
the youngest Norwegian adolescents [41] we focused on
adolescents in their final year of lower secondary school
and those in upper secondary school. In 2020, only a few
municipalities were able to conduct the Ungdata survey
before school closures due to the COVID-19 pandemic,
so this data was excluded from our analysis. Response
rates were consistently high, ranging from the lowest at
75% in the period 2014 to 2016, to a peak of 78% in 2017
[42-47]. Rates were higher among the lower secondary
compared to the upper secondary students.

The full study sample contained 451,960 adolescents
which was reduced due to missing information on gen-
der (n=13,886), school year (n=16,248) and family SEP
(n=6,266) rendering a sample of 415,560 respondents.
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Due to missing information related to respondents’ past-
year intoxication (n=15,338), cannabis use (n=15,448)
and use of other illicit drugs (n=23,064) sample sizes
thus varies between outcomes (valid sample sized are
reported in result tables). Also, 10th-grade students
were only asked whether they had consumed ‘other illicit
drugs’in the 2021 and 2022 surveys.

Since most municipalities conduct the Ungdata survey
every three years, we aggregated data from surveys con-
ducted over three-year periods to create a representative
national database. We divided our dataset into four time
periods to ensure representativeness: (i) 2014-2016 (T1),
(i) 2017-2019 (T2), (iii) 2021 (T3) and (iv) 2022 (T4).
The data for periods T3 and T4 are limited to data col-
lected in 2021 and 2022, respectively, as these years rep-
resent distinct phases of the pandemic. Data from 2021
reflects the period after more than a year of ongoing pan-
demic, during which many areas experienced extensive
restrictions. Data from 2022 corresponds to the period
following the easing of all restrictions as society began to
return to normal.

Measures

Outcome measures

The outcome variables we analyzed in this study were
past-year alcohol intoxication, cannabis use, and use of
other illicit drugs, and were addressed using the following
questions; How many times during the past 12 months
have you (i) consumed enough alcohol to feel intoxicated;
(ii) used hash/marijuana/cannabis; (iii) used other illicit
drugs?

The response categories were coded as follows; (1)
Never, (2) Once, (3) 2 to 5 times, (4) 6 to 10 times, (5)
eleven or more times. We constructed dichotomous vari-
ables in order to distinguish between respondents report-
ing no past-year experiences (coded ‘0’), from those
reporting one or more past-year experiences of ‘alcohol
intoxication, ‘cannabis use’ or ‘use of other illicit drugs’
(coded ‘17).

Socioeconomic position (SEP)

Adolescent SEP was measured using a collective measure
of SEP developed by Bakken and colleagues [48] which
includes, in addition to the four-point instrument Family
Affluence Scale (FAS) II [49, 50], information in parental
education levels, and the numbers of books in the home.
The FAS II instrument elicited the number of cars, com-
puters and/or tablets in the family, the number of annual
holidays, and whether respondents had their own bed-
room [49]. In order to protect respondent anonymity,
Ungdata surveys do not include questions about parents’
occupations or incomes. Results from the FAS II scale
have been validated alongside other measures of adoles-
cent SEP. It has been found that this scale exhibits better
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criterion validity and less susceptibility to non-response
bias compared with measures based on parental income,
occupation or education levels [51]. The calculated mean
sum score, ranging from 0 to 3, was split into five equally
sized groups, ranging from the highest to lowest SEP.

Covariates

Substance use and experience tend to increase with age
[52], and therefore, age was included as a covariate in
our main analysis. School grade, serving as a proxy for
age, was categorized as follows: elementary 10th-grade
(approximately 15 to 16 years old), and first, second, and
third year of upper secondary school (approximately 16
to 19 years old).

Statistical analysis

The prevalence of past-year intoxication, cannabis use,
and other illicit drug use was calculated for each gender
(and separately for elementary 10th-grade and upper
secondary students) and adjusted for the respondent’s
school grade. Slope index of inequality (SII) and relative
index of inequality (RII) were calculated to investigate
socioeconomic inequalities in substance use [53-55].
Specifically, each SEP category was assigned a ridit score
based on the mid-point of the range in a cumulative
distribution of the population of respondents. Using
generalized linear models (GLM) with logarithmic and
identity link functions, the ridit score was regressed on
the outcomes yielding RII and SII respectively. We exam-
ined trends in RII and SII over time by pooling the four
time periods and including a two-way interaction term
between the ridit-score and time. In terms of interpre-
tation, values of SII>0 and RII>1 indicate that the out-
come is more prevalent among adolescents with a lower
SEP than those at a higher position.
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We conducted supplementary analyses to explore
potential gender differences and trends in such differ-
ences in adolescents’ substance use applying logistic
regression and the inclusion of a two-way interaction
term between gender and time. Since evidence suggest
that Norwegian adolescents living in major cities have
higher cannabis use compared to their peers in more
sparsely populated areas [52], we also performed strati-
fied analyses based on whether the respondent resides in
a major municipality or not.

All analyses were performed on complete cases and
estimates are reported with 95 per cent confidence inter-
vals (95% CI). Statistical analyses were conducted using
Stata version 17 (StataCorp LLC, College Station, Texas,
USA).

Results
Sample characteristics
Table 1 presents the characteristics of the study sample,
stratified by gender and time. Among boys, the prevalence
of past-year alcohol intoxication increased from T1 to T2
(42.3-47.4%) but decreased during and after the pandemic
at T3 (43.7%) and T4 (42.2%). Among girls, the prevalence
of alcohol intoxication slightly increased from 46.4 to 49.8%
between 2014 and 2022. During this period, a small increase
in past-year cannabis and other illicit drug use was observed
among boys (from 10.2 to 14.3% and 1.9-4.3%, respectively)
and girls (from 6.7 to 10.6% and 1.1-2.4%, respectively).
Cannabis and other illicit drug use were higher among boys,
while alcohol intoxication was more prevalent among girls.
Tables 2, 3, 4 and 5 in the following sections present the
prevalence, Relative Index of Inequality (RII), and Slope
Index of Inequality (SII) of past-year alcohol intoxication,
cannabis use, and the use of other illicit drugs among boys
and girls in 10th-grade and upper secondary education
between 2014 and 2022.

Table 1 Unadjusted characteristics of study sample (n=415,560) by gender and time period in the Ungdata survey (2014-2022)

Boys Girls
T1(2014- T2(2017- T3(2021) T4 (2022) T1(2014- T2(2017- T3(2021) T4 (2022)
2016) 2019) (n=38,613) (n=30,669) 2016) 2019) (n=40,492) (n=30,465)
(n=51,287) (n=86,040) (n=51,258) (n=86,736)
Sociodemographic characteristics
School year
10th grade lower secondary 36.5 29.7 33 335 356 29.2 314 32
1st upper secondary 33 315 29.6 30 319 29.7 27.1 288
2nd upper secondary 213 25 24.3 255 204 23.8 233 24.9
3rd upper secondary 9.3 13.8 13.1 1 12.1 17.2 18.2 143
Resident in major municipality 17.7 22.7 24.7 139 194 237 26 14.8
SEP (mean SD) 1.99 201 1.95 1.99 1.99 203 2 203
Substance use in the past year
Alcohol intoxication 423 474 437 422 464 493 50.2 49.8
Cannabis use 10.2 15.2 129 14.3 6.7 8.8 89 10.6
Use of other illicit drugs 1.9 37 37 43 1.1 1.7 1.8 24
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Table 2 Prevalence (%), absolute and relative SEP inequalities in past-year alcohol intoxication, cannabis use and use of other illicit
drugs* among boys in 10th-grade between 2014 and 2022 as reported in the Ungdata survey

Alcohol intoxication Cannabis use Other illicit drugs

(n=64,560) (n=64,479) (n=23,418)

Coeff. 95% Cl Coeff. 95% Cl Coeff. 95% Cl

Lower Upper Lower Upper Lower Upper

Prevalence
T1(2014-2016) 22.8 222 234 55 52 59
T2 (2017-2019) 236 231 24.2 8.0 77 84
T3 (2021) 215 20.8 223 6.8 6.3 7.2 23 20 25
T4 (2022) 20.7 19.9 215 8.1 7.6 8.6 25 22 2.8
p-value for trend p<0.001 p<0.001 p=0.130
Relative index of inequality?
T1(2014-2016) 117 1.06 1.29 1.58 1.27 197
T2 (2017-2019) 1.10 1.01 1.19 1.35 1.16 157
T3 (2021) 117 1.04 132 1.59 1.25 2.01 2.80 1.82 4.29
T4 (2022) 1.24 1.07 143 1.81 141 231 223 141 3.54
p-value for trend p=0484 p=0.237 p=0518
Slope index of inequality”
T1(2014-2016) 0.04 0.01 0.06 0.02 0.01 0.03
T2 (2017-2019) 0.02 0.00 0.04 0.02 0.01 0.03
T3 (2021) 0.03 0.01 0.06 0.03 0.01 0.04 0.01 0.00 0.01
T4 (2022) 0.04 0.01 0.07 0.05 003 0.07 0.02 0.01 0.03
p-value for trend p=0.580 p=0.048 p=0.001

Data are regression-based predicted means (95% CI)* adjusted for differences in the respondents’ school year () represents the prevalence-ratio for substance use
between the lowest and highest ranked families. ®) represents the risk difference for substance use between the least and most affluent families

Table 3 Prevalence (%), absolute and relative inequalities in past-year alcohol intoxication, cannabis use and use of other illicit drugs*
among girls in 10th-grade between 2014 and 2022 as reported in the Ungdata survey

Alcohol intoxication Cannabis use Other illicit drugs

(n=64,824) (n=64,752) (n=23,581)

Coeff. 95% Cl Coeff. 95% CI Coeff. 95% Cl

Lower Upper Lower Upper Lower Upper

Prevalence
T1(2014-2016) 257 251 264 32 3.0 35
T2 (2017-2019) 249 244 254 44 4.2 4.7
T3 (2021) 26.1 254 269 4.1 38 4.5 14 12 16
T4 (2022) 28.1 27.2 29.0 6.0 55 6.5 1.7 15 20
p-value for trend p<0.001 p<0.001 p=0.026
Relative index of inequality®
T1(2014-2016) 133 1.22 145 340 2.53 4.56
T2 (2017-2019) 122 113 132 2.95 240 362
T3 (2021) 1.07 0.96 1.18 2.01 1.50 271 2.16 1.29 3.62
T4 (2022) 1.20 1.07 1.35 2.66 2.00 354 358 2.06 6.25
p-value for trend p=0.027 p=0.087 p=0.190
Slope index of inequality”
T1(2014-2016) 0.07 0.05 0.09 0.04 003 0.04
T2 (2017-2019) 0.05 0.03 0.07 0.04 0.03 0.05
T3 (2021) 0.02 -0.01 0.04 0.03 0.02 0.04 0.01 0.00 0.02
T4 (2022) 0.05 0.02 0.08 0.06 0.04 0.07 0.02 0.01 0.03
p-value for trend p=0.048 p=0.087 p=0.048

Data are regression-based predicted means (95% Cl)* adjusted for differences in the respondents’ school year (%) represents the prevalence-ratio for substance use
between the lowest and highest ranked families. (°) represents the risk difference for substance use between the least and most affluent families
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Table 4 Prevalence (%), absolute and relative inequalities in past-year alcohol intoxication, cannabis use and use of other illicit drugs*
among boys in upper secondary education between 2014 and 2022 as reported in the Ungdata survey

Alcohol intoxication
(n=130,371)

Cannabis use
(n=130,303)

Other illicit drugs
(n=125,038)

Coeff. 95% Cl Coeff. 95% Cl Coeff. 95% Cl
Lower Upper Lower Upper Lower Upper

Prevalence
T1(2014-2016) 553 54.8 558 133 129 13.7 2.0 18 2.1
T2 (2017-2019) 57.2 56.8 576 18.2 17.8 18.5 3.7 35 3.8
T3 (2021) 54.2 535 54.8 158 153 16.3 43 4.0 45
T4 (2022) 533 52.7 54.0 17.6 17.1 18.2 52 49 55
p-value for trend p<0.001 p<0.001 p<0.001
Relative index of inequality?
T1(2014-2016) 0.88 0.85 091 0.84 0.76 0.93 2.04 1.53 274
T2 (2017-2019) 0.89 087 091 0.83 0.78 0.88 144 1.23 1.69
T3 (2021) 0.94 091 0.98 0.89 0.80 0.98 1.41 1.14 1.74
T4 (2022) 0.92 0.89 097 1.05 0.94 117 1.21 097 1.50
p-value for trend p=0.006 p<0.001 p=0011
Slope index of inequality”
T1(2014-2016) -0.06 -0.08 -0.04 -0.01 -0.03 0.00 0.01 0.01 0.02
T2 (2017-2019) -0.06 -0.08 -0.05 -0.03 -0.04 -0.02 0.01 0.01 0.02
T3 (2021) -0.02 -0.04 0.00 -0.02 -0.03 0.00 0.02 0.01 0.02
T4 (2022) -0.04 -0.06 -0.01 0.01 -0.01 003 0.01 0.00 0.02
p-value for trend p=0.007 p=0.069 p=0.151

Data are regression-based predicted means (95% CI)* adjusted for differences in the respondents’ school year () represents the prevalence-ratio for substance use
between the lowest and highest ranked families. ®) represents the risk difference for substance use between the least and most affluent families

Table 5 Prevalence (%), absolute and relative inequalities in past-year alcohol intoxication, cannabis use and use of other illicit drugs*
among girls in upper secondary education between 2014 and 2022 in the Ungdata survey

Alcohol intoxication
(n=138,200)

Cannabis use
(n=138,216)

Other illicit drugs
(n=132,429)

Coeff. 95% Cl Coeff. 95% CI Coeff. 95% Cl
Lower Upper Lower Upper Lower Upper

Prevalence
T1(2014-2016) 59.5 59.0 60.0 8.8 85 9.2 1.1 1.0 1.2
T2 (2017-2019) 59.2 58.8 59.6 10.6 103 10.8 1.7 1.5 1.8
T3 (2021) 60.2 59.6 60.7 10.8 10.5 1.2 19 1.8 2.1
T4 (2022) 604 59.7 61.1 12.8 124 133 27 25 3.0
p-value for trend p=0.004 p<0.001 p<0.001
Relative index of inequality®
T1(2014-2016) 0.89 0.86 091 092 0.81 1.04 2.81 1.92 412
T2 (2017-2019) 091 0.90 093 1.05 0.96 1.14 224 1.77 2.84
T3 (2021) 0.93 0.90 0.95 1.20 1.07 136 231 1.71 312
T4 (2022) 092 0.88 0.95 1.51 133 1.71 223 1.66 299
p-value for trend p=0.091 p<0.001 p=0472
Slope index of inequality”
T1(2014-2016) -0.06 -0.08 -0.04 0.00 -0.01 0.01 0.01 0.01 0.01
T2 (2017-2019) -0.05 -0.06 -0.04 0.01 0.00 0.02 0.01 0.01 0.02
T3 (2021) -0.04 -0.06 -0.02 0.02 0.01 0.03 0.02 0.01 0.02
T4 (2022) -0.05 -0.07 -0.03 0.05 0.04 0.07 0.02 0.01 0.03
p-value for trend p=0.256 p<0.001 p<0.001

Data are regression-based predicted means (95% Cl)* adjusted for differences in the respondents’ school year (%) represents the prevalence-ratio for substance use
between the lowest and highest ranked families. (°) represents the risk difference for substance use between the least and most affluent families
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Alcohol intoxication

The prevalence of alcohol intoxication among 10th-
grade boys decreased slightly between 2014 and 2022
(from 22.8 to 20.7%, p<0.001), while it increased slightly
among girls (25.7-28.1%, p<0.001). Alcohol intoxica-
tion was more prevalent among lower SEP boys and girls
compared to their higher SEP peers, and these inequali-
ties remained stable in both absolute and relative terms
over the study period. A test for gender differences (Table
S1 in supplementary materials) revealed that past-year
intoxication was higher among girls than boys, and this
gender gap widened over the study period (Odds Ratios:
1.18 to 1.50, p<0.001).

Among upper secondary students, the prevalence of
alcohol intoxication decreased slightly among boys (from
55.3 to 53.3%, p<0.001), while it remained stable at about
60% among girls during the study period. In contrast to
the 10th-grade students, alcohol intoxication was more
prevalent among upper secondary boys and girls with a
higher SEP compared to their lower SEP peers. Among
boys, the results suggest decreases in SEP inequalities in
both relative (from 0.88 to 0.92, p=0.006) and absolute
(from —0.06 to -0.04, p=0.007) terms. Past-year intoxi-
cation (Table S2 in supplementary materials) was higher
among girls compared to boys, and this trend intensified
slightly over the study period (Odds ratios: 1.15 to 1.29,
p<0.001).

Cannabis use

Past-year use of cannabis slightly increased among 10th-
grade boys (from 5.5 to 8.1%, p<0.001) and girls (3.2—
6.0%, p<0.001). Prevalence's decreased slightly at T3
but rose again at T4. Cannabis use was more prevalent
among lower SEP boys and girls opposed to their lower
SEP peers, and both absolute and relative inequalities
remained relatively stable during the study period. Girls
were less likely than boys to have used cannabis in the
past year (Table S1 in supplementary materials), but the
gender gap narrowed over the study period (Odds Ratios:
0.57 to 0.74, p=0.012).

Cannabis use also increased in upper secondary boys
(from 13.3 to 17.6%, p<0.001) and girls (8.8—12.8%,
p<0.001) between 2014 and 2022. Among boys, can-
nabis use was slightly higher in those with higher SEP
compared to those with lower SEP, although relative
inequalities decreased slightly during this period (from
0.84 to 1.05, p<0.001). Among girls, cannabis use was
more prevalent among those with lower SEP opposed to
their higher SEP peers and inequalities increased in both
absolute (from 0.00 to 0.05, p<0.001) and relative (from
0.92 to 1.51, p<0.001) terms. Girls were less likely than
boys to have used cannabis (Table S2 in supplementary
materials), although the gender gap slightly narrowed
from 2014 to 2022 (Odds Ratios: 0.61 to 0.67, p=0.007).
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Use of other illicit drugs

Past year use of other illicit drugs was fairly stable
between T3 to T4 among 10th-grade boys (from 2.3 to
2.5%) and girls (from 1.4 to 1.7%). The use of other illicit
drugs were more prevalent among lower SEP individuals
and absolute inequalities slightly increased among boys
(from 0.01 to 0.02, p<0.001). Boys were more likely than
girls to use other illicit drugs during the past year (Table
S1 in supplementary material).

The use of other illicit drugs also increased from T1
to T4 among boys (from 2.0 to 5.2%, p<0.001) and girls
(1.1-2.7%, p<0.001) attending upper secondary school.
Prevalence was highest among lower SEP boys and girls
compared to their higher SEP peers. Among girls, the
results suggest a small increase in absolute inequalities
(SII: 0.01 to 0.02, p<0.001) from T1 to T4. In boys, a
decrease in relative inequalities was observed (RIL 2.04
to 1.21, p=0.011). Boys were consistently more likely
than girls to use other illicit drugs during the past year,
and this gender difference remained stable during the
study period (Table S2 in supplementary materials).

Secondary analyses

In the stratified analyses (Tables S3—-S10 in supplemen-
tary materials), the prevalences of alcohol intoxication,
cannabis use and the use of other illicit drugs tended to
be higher among individuals residing in major munici-
palities compared to those living in more sparsely pop-
ulated areas. This pattern was consistent across gender
and school grade levels. Among upper secondary adoles-
cents, the relative risk of cannabis use was higher among
higher SEP adolescents in major municipalities, whereas
the relative risk was higher among lower SEP individuals
in more sparsely populated areas.

Discussion

In this large population-based study, we observed an
increase in the prevalences of past year use of cannabis
and other illicit drugs among boys and girls in upper
secondary school between 2014 and 2022. The use of
cannabis also increased among 10th-grade adolescents.
Alcohol intoxication prevalence remained relatively sta-
ble over the same period. While the alcohol intoxication
was higher among girls, cannabis and other illicit drug
use was higher among boys. Illicit drug use also increased
among girls, narrowing the gender gap in cannabis use
during the study period. 10th-grade adolescents from
less affluent backgrounds showed a higher substance
use prevalence, while results were more mixed for upper
secondary school students. Among girls, both relative
and absolute inequalities in cannabis use increased dur-
ing the study period, whereas no inequalities were found
among boys in 2022. Similar patterns were observed for
other illicit drugs; absolute inequalities slightly increased
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among girls, while relative inequalities decreased among
boys.

Alcohol intoxication

Our findings of stable trends in alcohol intoxication
across gender and age groups from T1 to T2 align with
previous results reported by the ESPAD group [4]. We
expected an overall decrease in the prevalence of alcohol
intoxication during the pandemic, as adolescent drunk-
enness is associated with attendance at social gatherings
[56]. However, we did not anticipate the widening gender
gap. While this prevalence remained stable for upper sec-
ondary girls, it slightly increased among the 10th-grade
girls. In contrast, we observed a slight decline in alcohol
intoxication in both 10th-grade and upper secondary
boys during and following the pandemic. Evidence sug-
gests that girls experienced increased levels of psycho-
logical distress during and after the pandemic [31-34,
57]. Given that females are more likely to turn to alcohol
as coping mechanism for life stressors [58, 59], this may
explain the gender differences we observed during these
periods. Although the increase in alcohol intoxication
among the youngest girls is small, it is still a cause for
concern and warrants close monitoring.

Regarding the association between SEP and adolescent
drinking patterns, the evidence is mixed, with many stud-
ies reporting only a weak or no association [60]. Consis-
tent with Pape and colleagues [23] we found that among
10th-grade adolescents, alcohol intoxication was more
prevalent in those with lower SEP compared to their
higher SEP peers. Conversely, among upper secondary
adolescents, intoxication was more prevalent in those
with higher SEP compared to their more disadvantaged
peers. A systematic review identified factors such as
parental modelling, monitoring, combined with restrict-
ing access to alcohol, and fostering a high-quality parent-
child relationship as associated with delaying the onset of
alcohol use [61]. Pape et al. [23] found that parents with
lower levels of education exercised a less stringent par-
enting style and engaged in less monitoring. They were
also more likely to allow their adolescents to drink and to
serve them alcohol [23].

In Norway, it is quite common for adolescents to begin
drinking alcohol as they approach their mid-teens. By
their first year of upper secondary school, nearly half of
both boys and girls report having consumed alcohol, and
by the third-year upper secondary students, this figure
rises to close to 80% [42]. Studies involving adults link
high levels of alcohol consumption to higher socioeco-
nomic groups [19]. It is thus possible that adolescents
start adopting their parents’ drinking habits at the same
time alcohol access becomes easier. Furthermore, a Brit-
ish study found a strong association between increased
access to spending money and binge, frequent and public
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drinking [62]. This might explain the shift in inequality
between socioeconomic groups as adolescents age, as
identified in our study.

Cannabis use

Our results indicate an increasing prevalence of can-
nabis use among both 10th-grade and upper secondary
boys and girls over the study period. However, accord-
ing to Raitasalo and colleagues [63], the proportion of
adolescents using only cannabis remains low and stable,
but cannabis use is increasingly prevalent among alco-
hol users. Previous studies have suggested that greater
drug availability, a decrease in health risk perception,
and changing attitudes towards cannabis use may help
explain this rise [4]. Additionally, a recent Norwegian
study found that 20% of upper secondary students expe-
rienced peer pressure to use cannabis [64]. Shifts towards
more liberal cannabis policies in Western countries, com-
bined with debates in Norway related to a drug reforms
[65], and a 2022 Supreme Court ruling [66] that exempts
individuals with drug addiction from fines for personal
drug use, may also be influencing changes in adolescent
attitudes toward cannabis use.

In accordance with the ESPAD group [4], we found that
boys exhibited a higher likeliehood of past-year cannabis
use then girls. The gender differences were most promi-
nent during T2, but the gap has narrowed in subsequent
years. Evidence suggests that an equalization of alcohol
and drug use has occurred across genders among current
adolescent cohorts compared with previous generations
[67, 68]. These findings might indicate that shifts in social
norms and a changing cultural environment are influenc-
ing gender attitudes towards substance use.

Throughout the study period, lower SEP girls reported
a higher prevalence of cannabis use compared with their
higher SEP peers, a pattern also observed among the
youngest boys. Additionally, socioeconomic inequalities
in cannabis use widened between 2014 and 2022 among
girls attending upper secondary schools. Early onset of
cannabis use is associated with heavier use in later life
[69]. However, according to von Sydow et al. [70], socio-
economic background is not a strong predictor of lifetime
cannabis use, though a less privileged background does
increase the risk of substance abuse and dependence. An
examination of users’ influences from, and interactions
with, their social environments is key to our understand-
ing of substance use patterns across a population’s socio-
economic groups [71, 72].

Similar to Sandey [73], we observed a small decline
in cannabis use during the pandemic, primarily among
boys. Although socioeconomic inequalities among upper
secondary school boys are generally small, a shift in
usage patterns was evident over the study period. Before
the pandemic, boys from more affluent backgrounds
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reported higher levels of cannabis use compared to their
lower SEP peers. However, by T4, no inequalities were
observed between higher and lower SEP boys. While
a decrease in cannabis availability during the pandemic
has been reported, this was limited to the early lockdown
period [74]. One possible explanation is that adoles-
cents spent more time at home with their parents rather
than with peers, reducing opportunities for cannabis
use. Despite the decline observed during T3, the post-
pandemic survey shows a notable increase in cannabis
use, with levels in 2022 reaching the highest recorded
throughout the study period among girls.

Other illicit drug use

Similar to cannabis, we observed a small increase in prev-
alence of other illicit drugs use across genders and age
groups throughout the study period. Cocaine, ecstasy/
MDMA, amphetamine and prescription medication have
become more accessible among adolescents in recent
years [4, 12]. This increase appears to be part of a pro-
longed trend rather than directly related to the COVID-
19 pandemic. However, evidence suggests that pandemic
measures may have influenced both the availability of
illegal drugs and substance use behaviors among young
people [75]. Additionally, social distancing measures may
have impacted drug dealing practices, leading to a greater
use of encrypted messaging services, social media, online
sources, and mail and home delivery services [12, 74].
These developments raise concerns about the potential
long-term effects of the pandemic on drug usage patterns
and the rise of a digital drug market providing easy access
to new and more potent substances.

Similarly to cannabis, a larger proportion of boys
reported using other illicit drugs compared to their
female peers. The explanations for these gender differ-
ences are complex. While the risk factors are similar,
evidence suggest that gender affects how peer and social
relations influence substance use [76]. Boys and girls may
differ in their exposure to and response to factors such as
relationship with close family and peers.

A higher prevalence of illicit drug use was observed
among less affluent adolescents of both genders. How-
ever, socioeconomic inequalities among older ado-
lescents slightly decreased during the study period.
Substance use is sensitive to price, with consump-
tion generally decreasing as prices rise [24, 77]. Glob-
ally, the cocaine market is booming [78], and cocaine is
the second most commonly used illicit drug in Europe
[12]. A recent Norwegian study found stable patterns
in MDMA /ecstasy and amphetamines use since 2018,
while other synthetic drugs use has increased [64]. The
study also identified cocaine as the most used illicit drug
among boys attending their third year of upper second-
ary school. Given that cocaine is an expensive and often
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associated with socioeconomically privileged groups, this
may explain the increase in SEP inequalities.

Strengths and limitations

The strengths of this study include the use of a large
sample, enabling us to examine overall trends and socio-
economic inequalities in adolescent substance use on a
nationwide scale. Adolescent SEPs were assessed using
the validated FAS II measure [49] as part of a standard-
ized approach. We calculated both absolute and relative
inequality measures, acknowledging that each method
carries its own implicit value judgements [79].

Several limitations must be acknowledged. Firstly,
it was not possible to combine data over a three-year
period for T3 and T4 (as we did for T1 and T2) to include
most municipalities at each time period. This was due
to the special circumstances during which these data
were obtained (i.e., during and after the COVID-19 pan-
demic), thus there is a risk for selection bias at T3 and
T4. For example, there are fewer adolescents residing in
major municipalities at T4 compared to other time peri-
ods. Given that living in major cities is associated with
higher risk of substance use [52], it is likely that the use
of cannabis and other illicit drugs is underestimated at
T4. To address this, we performed stratified analyses for
adolescents residing in major municipalities and those in
more sparsely populated areas. Results show, as expected,
higher prevalences in use of all substances among ado-
lescents living in major cities. However, patterns of time
trends (i.e., stable alcohol intoxication prevalence and ris-
ing prevalence of cannabis and other illicit drug use) are
similar for adolescents regardless of their municipality of
residence.

Secondly, although overall response rates were high,
about 30% of the invited students did not participate,
introduces potential non-participation bias. Addition-
ally, 10% of the sample had missing data, which were
excluded from the analyses. In protect respondents’ ano-
nymity, municipalities with small populations often omit-
ted sociodemographic questions. Thirdly, the sample was
underrepresented in terms of upper secondary third-year
students and some second-year students, as some upper
secondary schools only offered their youngest students
the opportunity to participate in the surveys [48]. Addi-
tionally, many third-year upper secondary students are
vocational apprentices and thus not invited to partici-
pate in the survey. Furthermore, voluntary drop-out rates
increase with age in upper secondary education, leading
to a more homogenous group of students compared with
lower grade levels. Since illicit drug use increases with
age [42], it is possible that illicit drug use among upper
secondary adolescents is underestimated in the present
study. Finally, reliance on self-reporting data may result
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in underreporting of cannabis and other illicit drug due
to illegal and stigmatizing nature of these behaviors.

Implications and conclusions

Our results indicate an increase in cannabis and other
illicit drugs use among Norwegian adolescents, across
both genders and age groups from 2014 to 2022. Boys
were more likely than girls to use cannabis or other illicit
drugs, but the gender gap in cannabis use narrowed dur-
ing the study period. Among 10th-grade adolescents,
past-year substance use was higher among those from
less affluent backgrounds, although the results were more
mixed for students attending upper secondary schools.
Stable trends in alcohol intoxication across genders and
age groups were observed from 2014 to 2019, aligning
with previous ESPAD findings. Contrary to expectations,
alcohol intoxication did not decrease during the pan-
demic; instead, it increased among 10th-grade girls while
remaining stable among upper secondary girls. Boys
experienced a decline in alcohol intoxication during the
pandemic.

These findings emphasize the need of universal inter-
vention measures that encompass the entire adolescent
population [80]. It also underpins the importance of
monitoring substance use trends at both regional and
national levels. Adolescent substance use is linked to
experimentation, with few developing dependency or
related problems. However, persistent drug use in early
years can exacerbate negative psychological, physical,
and social outcomes. To effectively address these issues,
it is crucial to understand the complex factors influenc-
ing substance use patterns, including social, economic,
and cultural changes.

Future research should focus on differentiating the
impacts of various illicit drugs, including both emerg-
ing substances and traditional drugs. Detailed studies
on these substances will help in identifying specific risk
factors and consequences, leading to more targeted pre-
vention and intervention strategies. Incorporating a com-
prehensive approach that considers structural, social,
and economic changes, along with trends influenced by
recent global events, will enhance the development of
effective and timely interventions.
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