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Abstract: Background: Substance use in European adolescents remains a serious health concern.
Assessing what affects adolescents’ substance use is crucial for implementing effective prevention.
This study aims to examine alcohol and cannabis use-related behavioral, social, and attitudinal
variables that might directly be considered to guide prevention responses for adolescents. Methods:
Cross-sectional data of 78,554 15–16-year-old school students from the 2011 European School Survey
Project on Alcohol and Other Drugs (ESPAD) from 26 European countries were analyzed. Self-
reported drunkenness in the last 30 days and cannabis use in the last 12 months served as dependent
variables. To investigate which factors are associated with risky substance use, multivariable logistic
regressions were used. Results: 17.7% of respondents reported drunkenness in the last 30 days, and
14.9% used cannabis in the last 12 months. The most important predictor for risky substance use
was the perception that most/all of their friends engaged in substance use behavior, followed by
lack of parental support, low personal adherence to rules, and low school performance. Conclusion:
Interventions addressing the perceived descriptive norms either directly or by changing environmen-
tal cues, opportunities, and regulations, as well as effective parenting and academic support may
prevent and reduce risky substance use behavior among adolescents.

Keywords: school; risk behavior; drunkenness; alcohol; cannabis use; prevention; descriptive norms

1. Introduction

Substance use in adolescents is a serious health concern not only in Europe, as it can
lead to substance use disorders with the related harms to themselves and to society [1,2]. In
order to design effective interventions, it is imperative to understand the risk and protective
factors that influence young people’s substance use behavior, and which can be addressed
by prevention interventions.

Reflecting on the period from 1999 to 2015, lifetime alcohol use has experienced a
significant reduction amongst young people in Europe based on data from the European
School Survey Project on Alcohol and other Drugs (ESPAD), collecting data from 15- to
16-year old school students. Male school students were reducing their alcohol use to a
higher extent than female school students. This does not extend to heavy episodic drinking,
often defined as five or more drinks on one occasion at least once in the last 30 days,
which increased in girls in most European regions (except northern Europe) and in boys in
southern Europe and in the Balkan region. Changes in last month cannabis use showed no
clear pattern between 1999 and 2015 across European regions and sex, whereas a linear
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decreasing trend in cannabis use among young people in northern Europe and boys in
western Europe and a decreasing concave trend in young people in eastern Europe were
found; a linear increasing trend in southern Europe and an increasing convex trend in the
Balkan region has been observed [3].

In the Health Behavior in School-Aged Children (HBSC) study, a significant decreas-
ing trend in drunkenness among adolescents 11 to 15 years old was found in 23 out of
36 countries and regions for females as well as males [4]. However, the prevalence is still
high among European school students [5]. A comparative analysis of data from 1997/1998
and 2005/2006 showed convergence in adolescent drunkenness across cultures and gender
groups [6]. A decreasing trend in regard to risky alcohol use can also be seen outside Eu-
rope. The annually conducted Monitoring the Future Study from the US found a declining
trend in alcohol use among eighth to 12th graders [7].

Faced with changes in substance use, and prevalences of high-risk behavior remain-
ing high among European school students, questions must be asked about whether we
know enough about the drivers that affect adolescents’ substance use behavior in order to
design effective policies and interventions. As a first step, prevention strategies must take
behavioral, social, and attitudinal determinants into account. Prevention science in the
past few decades has identified descriptive and injunctive norms, parenting styles, school
climate, and academic performance as well as personal and environmental characteristics
as risk and protective factors [8,9]. As for descriptive norms in school populations in
particular, Kuntsche and Jordan, based on a Swiss school students sample [10] and data of
US school students reported by Mrug et al. [11], found perceived peer substance use (alco-
hol and cannabis) to be associated with corresponding personal substance use. Fletcher
et al. [12] identified the peer group and desire for a sense of belonging as key influences.
Sanders et al. [13] stressed the importance of perceived peer use and misperceptions of peer
use, whilst Haase and Pratschke [14] emphasized self-esteem, parental concern, negative
school experience, and self-selection into peer groups. Clark et al. [15], as well as Lac and
Crano [16] also referred to peer group influences, whilst underlining the importance of
parental monitoring and/or warmth as protective factors.

There is a broad agreement about the key factors involved, with peer influences being
particularly strongly associated with both licit and illicit substance use. Such effects are
assumed to work (i) via emulation of behavior by important others (in line with Social
Influence Theory [17]), (ii) by peer selection and subsequent deviancy training [18] or
norm-narrowing [19], (iii) via conformity with perceived norms [20,21], or (iv) by pursuit
of others’ behavior and approval (Social Norms Theory [22]).

A key question is whether existing prevention strategies actually take into account
what we know about behavioral, social, and attitudinal influences. To date, prevention
has been conceived as universal, selective, or indicated interventions [23], and the term
environmental prevention has been introduced, either as a forth form or an additional pre-
vention function [24]: an extended classification overlaying the three forms of intervention
with a classification of the function of interventions has been suggested by Foxcroft [25].
The functional types of intervention proposed by Foxcroft are environmental, develop-
mental, and informational. In this regard, the cognitive processing is mostly secondary
to behavior that emerges from the transaction between an individual and objects in their
environment [25]. However, utilizing the classification of both the forms and functions of
interventions results in a three-by-three matrix of nine types of interventions.

The aim of the present study was to investigate the associations between behavioral,
social, as well as attitudinal factors on licit and illicit substance use that can be of interest
for prevention strategies in relation to adolescent substance use. We aimed to develop
recommendations for approaches to prevent adolescent substance use on the basis of a
pan-European dataset.
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2. Materials and Methods
2.1. Materials

The present analysis is based on the European School Survey Project on Alcohol and
other Drugs (ESPAD). Data were collected through probabilistic, nationally representative
ESPAD surveys of the school student population in 25 countries of the European Union
(EU) (Belgium—Flanders, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Malta, Netherlands,
Poland, Portugal, Romania, Slovakia, Slovenia, Sweden, the United Kingdom) plus Norway
from 2011. School surveys were designed to estimate substance use among school students
in Europe in a most comparable way possible [26]. Data were collected from school students
by means of a common, self-completed, anonymous questionnaire, following standardized
methods. Analysis of school survey data for this study was facilitated by direct access to
the centralized ESPAD school survey database, which provided a total sample of nearly
80,000 15–16-year-old school students surveyed in 2011.

The 2011 survey included questions on the school students’ personal use of licit and
illicit substances as well as on specific risky substance use behavior. School students were
also asked about their perceptions of their peers’ substance use behavior, parents’ attitudes
towards drug use, personal adherence to rules, and academic performance. Demographic
data, including participants’ year and month of birth, gender, and household situation
were also collected. Some questions were not included in all national questionnaires,
i.e., personal adherence to rules was only asked in eleven out of the analyzed 26 countries.
Ethical approval procedures took place at national level, when necessary.

2.2. Measurements

In order to measure personal risky drinking behavior, school students were asked
on how many occasions during the last 30 days (if any) they have been intoxicated from
drinking alcoholic beverages, for example, staggered when walking, not being able to
speak properly, throwing up, or not remembering what happened. Furthermore, school
students were asked how often they engaged in heavy drinking (having had five or more
drinks on one occasion in the last 30 days). As this question was not included in all national
questionnaires, only drunkenness was chosen as a dependent variable for risky alcohol use.
In our study, we also examined cannabis use during the last 12 months. For both dependent
variables, response options ranged from “0 times” and “1–2 times”, to “40 or more times”.
Dichotomous variables were created distinguishing between school students that showed
risk behavior in the specific time period (were drunk at least once/used cannabis at least
once) and school students who did not.

Perceptions of peer alcohol and cannabis use were assessed using the question “How
many of your friends would you estimate (i) . . . get drunk, (ii) . . . smoke marijuana or
hashish (cannabis)”. Response options were “None”, “A few”, “Some”, “Most”, and “All”.
Five-point Likert scales were used to measure the extent to which subjects agree or disagree
with the following statements about parental support: “I can easily get warmth and caring
from my mother and/or father . . . ” (1 = Almost always; 5 = Almost never) and personal
adherence to rules: “I follow whatever rules I want to follow . . . ” (1 = Totally agree;
5 = Totally disagree). Moreover, we collected data on academic performance using the
question “How often during the last 12 months have you performed poorly at school or
work?” Response options ranged from “0 times” and “1–2 times” to “40 or more” and were
collapsed into three categories: “0 times”, “1–2 times”, and “3 times and more often”.

2.3. Statistical Analysis

Descriptive analysis was performed using tabulations of prevalence of individual
risky alcohol and cannabis use behavior by sex and by country. Two logistic regression
analyses were conducted to examine associations between independent behavioral, social,
and attitudinal factors and both individual risky alcohol and cannabis use behavior. Sex,
European region, perceived substance use of friends, parental support, personal adherence
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to rules, and school performance were included as categorical independent variables in
each of the multivariable logistic regression models. Due to the large sample size, an alpha
level of 0.01 was used to evaluate the significance for detected associations in each of
the models [27].

Before entering the independent variables into the model, the multicollinearity be-
tween independent variables was assessed based on tolerance and VIF coefficients. Indices
for both regression models indicated that no multicollinearity problem occurred. Finally,
we added interaction terms between sex as well as European region and perceived peer use
and adherence to rules. Stratified analyses by sex and European region were conducted.
Data analysis was performed using SPSS for windows, version 26.0.

3. Results

Participants were 78,554 school students of the 2011 ESPAD study. Results indicate
a prevalence of 17.7% risky alcohol use (drunk in the last 30 days) and 14.9% of risky
cannabis use (use at least once in the last 12 months) among 15–16-year-old school students
in 26 European countries (Table 1).

Table 1. Sample characteristics and high risk alcohol and cannabis use behavior (%) in 15–16-year
old school students by country.

Country N (n =
78,554) % Females

% Drunk in the
Last 30 Days
(n = 77,432)

% Cannabis Use
in the Last 12

Months
(n = 77,855)

Belgium 1798 45.8 11.9 20.0
Bulgaria 2217 48.9 20.4 18.5
Croatia 3002 50.7 20.8 12.5
Cyprus 4243 51.8 14.2 6.8
Czechia 3913 51.3 21.3 29.7

Denmark 2181 55.1 36.6 15.2
Estonia 2460 50.9 12.4 16.8
Finland 3744 51.5 21.2 8.5
France 2572 53.6 19.4 34.9

Germany 2796 54.0 18.3 13.9
Greece 5919 50.4 13.1 5.4

Hungary 3063 47.5 22.5 14.1
Ireland 2207 49.7 23.4 14.1

Italy 4837 49.1 12.8 18.4
Latvia 2622 49.1 17.9 16.9

Lithuania 2476 50.0 19.8 12.5
Malta 3377 50.0 19.6 7.8

Netherlands 2044 49.3 15.1 22.3
Norway 2938 49.0 14.3 4.3
Poland 5934 52.2 14.2 21.1

Portugal 1965 58.0 14.1 15.5
Romania 2770 53.8 10.4 5.6
Slovakia 2009 50.0 23.6 19.1
Slovenia 3186 51.0 20.7 19.3
Sweden 2569 49.0 13.9 6.4
United

Kingdom 1712 49.5 26.5 20.6

Total 78,554 50.8 17.7 14.9

The perception of peer use of alcohol and cannabis was significantly associated with
a higher likelihood for personal risky alcohol and cannabis use, respectively. School
students who perceived that most or all of their peer school students got drunk were
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more likely to report getting drunk themselves (ORMost: 9.30, 99% CI 8.11–10.66, ORAll:
18.07, 99% CI 15.38–21.23). With regard to cannabis use, perceived use of peers was
significantly associated with reported use in the last year (ORMost: 97.30, 99% CI 84.16–
112.49, ORAll: 97.36, 99% CI 75.30–125.88) (Table 2). School students who reported not to
experience parental support had a significantly higher chance to engage in risky alcohol
(ORAlmost never: 1.73, 99% CI 1.49–2.01) and/or cannabis use (ORAlmost never: 1.74, 99% CI
1.46–2.07) behavior. Moreover, school students who stated they follow whatever rules
they want to follow showed a higher odds for individual risky alcohol (OR: 2.40, 99% CI:
2.05–2.81) and/or cannabis use (OR: 1.83, 99 CI: 1.50–2.24) (Tables 2 and 3).

In the alcohol use model, interaction terms showed that the effect on perceived peer
use was modified only by sex, while personal adherence to rules was modified by sex and
European region. In regard to cannabis use, interaction terms showed that the effect on
perceived peer use was modified by sex as well as European region, whereas personal
adherence to rules was modified by European region (Appendix A Table A1). A stratified
analysis of perceived peer use by sex showed higher ORs for female school students
than for males in regard to cannabis use and drunkenness. However, perceived peer use
remained significantly associated in both groups. After stratification, adherence to rules
was significantly associated with reported drunkenness in female school students. In male
school students, the category closest to the reference category (rather disagree vs. totally
disagree) was not significantly associated after stratification (Tables 2 and 3). Stratified
results for adherence to rules by European region resulted in a complete separation of data,
since adherence to rules was asked only in Western Europe and therefore no region-specific
estimate was able to be generated (Appendix A Table A1).
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Table 2. Results of multivariable logistic regressions in terms of odds ratios (ORs) and 99% confidence limits (CI) to investigate the associations between individual risky alcohol use and
corresponding behavioral, social, and attitudinal factors based on full sample and stratified by sex.

Variables
Drunk in the Last 30 Days (Ref.: No)

Model 1 (Full Sample) Model 1.1 (Male) Model 1.2 (Female)

N % OR 99% CI N % OR 99% CI N % OR 99% CI

Friends get
drunk/Friends

use cannabis

None 9950 13.8 1.00 4995 14.3 1.00 4955 13.4 1.00
A few 19,862 27.6 1.94 1.68–2.24 9783 28.0 1.75 1.45–2.10 10,079 27.2 2.28 1.80–2.89
Some 21,966 30.5 4.04 3.52–4.63 10,616 30.4 3.60 3.03–4.29 11,350 30.6 4.86 3.88–6.09
Most 17,303 24.0 9.30 8.11–10.66 7993 22.9 8.14 6.84–9.69 9310 25.1 11.34 9.08–14.17
All 2978 4.1 18.07 15.38–21.23 1567 4.5 15.99 12.97–19.71 1411 3.8 21.84 16.90–28.22

Parental
support

Almost always 39,750 55.2 1.00 17,649 50.5 1.00 22,101 59.6 1.00
Often 18,302 25.4 1.18 1.11–1.26 9955 28.5 1.14 1.05–1.25 8347 22.5 1.23 1.12–1.36

Sometimes 8893 12.3 1.36 1.25–1.47 4727 13.5 1.35 1.21–1.51 4166 11.2 1.35 1.20–1.52
Seldom 3247 4.5 1.67 1.49–1.88 1582 4.5 1.74 1.48–2.05 1665 4.5 1.58 1.34–1.87

Almost never 1867 2.6 1.73 1.49–2.01 1041 3.0 1.81 1.48–2.21 826 2.2 1.60 1.27–2.01

Adherence to
rules

Totally agree 6368 8.8 2.40 2.05–2.81 3790 10.8 2.05 1.67–2.53 2578 6.9 2.78 2.17–3.57
Rather agree 7266 10.1 1.72 1.47–2.02 3605 10.3 1.40 1.13–1.74 3661 9.9 2.19 1.72–2.78
Don’t know 10,258 14.2 1.51 1.30–1.76 4966 14.2 1.29 1.04–1.58 5292 14.3 1.83 1.45–2.32

Rather disagree 6396 8.9 1.06 0.90–1.26 2651 7.6 0.90 0.71–1.14 3745 10.1 1.31 1.02–1.69
Totally disagree 4799 6.7 1.00 2141 6.1 1.00 2658 7.2 1.00

Poor school
performance

Never 23,555 32.7 1.00 11,726 33.5 1.00 11,829 31.9 1.00
1–2 times 25,391 35.2 1.21 1.13–1.30 11,694 33.5 1.17 1.06–1.29 13,697 36.9 1.26 1.14–1.40

3 times or more 23,113 32.1 1.70 1.58–1.82 11,534 33.0 1.58 1.44–1.73 11,579 31.2 1.84 1.67–2.04

European
region

Central/Eastern Europe 24,457 33.9 1.00 11,852 33.9 1.00 12,605 34.0 1.00
Northern Europe 18,098 25.1 0.90 0.83–0.98 8859 25.3 0.78 0.69–0.88 9239 24.9 1.04 0.92–1.17
Western Europe 10,528 14.6 0.87 0.79–0.96 5115 14.6 0.80 0.70–0.93 5413 14.6 0.96 0.83–1.10
Southern Europe 18,976 26.3 0.91 0.84–0.98 9128 26.1 0.90 0.81–0.99 9848 26.5 0.93 0.83–1.14

Sex Female 37,105 51.5 1.00 - 37,105 100.0
Male 34,954 48.5 1.20 1.14–1.27 34,954 100.0 -



Int. J. Environ. Res. Public Health 2021, 18, 1684 7 of 16

Table 3. Results of multivariable logistic regressions in terms of odds ratios (ORs) and 99% confidence limits (CI) to investigate the associations between individual risky cannabis use and
corresponding behavioral, social, and attitudinal factors based on full sample and stratified by sex.

Variables
Cannabis Use in the Last 12 Months (Ref.: No)

Model 2 (Full Sample) Model 2.1 (Male) Model 2.2 (Female)

N % OR 99% CI N % OR 99% CI N % OR 99% CI

Friends get
drunk/Friends

use cannabis

None 38,585 51.8 1.00 17,938 49.6 1.00 20,647 53.9 1.00
A few 22,559 30.3 9.32 8.34–10.42 11,386 31.5 8.72 7.57–10.04 11,173 29.2 10.39 8.68–12.44
Some 9779 13.1 35.63 31.79–39.93 4892 13.5 31.78 27.40–36.81 4887 12.8 42.15 35.15–50.54
Most 2940 3.9 97.330 84.2–112.5 1525 4.2 85.38 70.25–103.75 1415 3.7 115.69 92.73–144.33
All 591 0.8 97.36 75.30–125.88 404 1.1 73.27 53.86–99.67 187 0.5 170.16 107.04–270.50

Parental
support

Almost always 41,033 55.1 1.00 18,277 50.6 1.00 22,756 59.4 1.00
Often 18,977 25.5 1.19 1.10–1.28 10,309 28.5 1.15 1.04–1.27 8668 22.6 1.23 1.10–1.39

Sometimes 9213 12.4 1.42 1.29–1.56 4889 13.5 1.32 1.17–1.49 4324 11.3 1.58 1.37–1.81
Seldom 3337 4.5 1.88 1.65–2.15 1623 4.5 1.68 1.40–2.03 1714 4.5 2.12 1.76–2.56

Almost never 1894 2.5 1.74 1.46–2.07 1047 2.9 1.53 1.21–1.93 847 2.2 2.00 1.55–2.59

Adherence to
rules

Totally agree 6386 8.6 1.84 1.50–2.24 3797 10.5 1.76 1.36–2.28 2589 6.8 1.92 1.40–2.63
Rather agree 7340 9.9 1.75 1.43–2.12 3640 10.1 1.68 1.30–2.17 3700 9.7 1.81 1.35–2.44
Don’t know 10,302 13.8 1.44 1.19–1.74 4973 13.8 1.34 1.04–1.74 5329 13.9 1.55 1.15–2.07

Rather disagree 6413 8.6 1.22 0.99–1.50 2657 7.4 1.04 0.78–1.38 3756 9.8 1.44 1.06–1.95
Totally disagree 4817 6.5 1.00 2156 6.0 1.00 2661 6.9 1.00

Poor school
performance

Never 24,377 32.7 1.00 12,135 33.6 1.00 12,242 32.0 1.00
1–2 times 26,217 35.2 1.27 1.17–1.39 12,094 33.5 1.23 1.10–1.38 14,123 36.9 1.33 1.16–1.51

3 times or more 23,860 32.0 1.87 1.73–2.03 11,916 33.0 1.84 1.65–2.04 11,944 31.2 1.92 1.69–2.18

European
region

Central/Eastern
Europe 24,597 33.0 1.00 11,903 32.9 1.00 12,694 33.1 1.00

Northern Europe 18,223 24.5 0.78 0.70–0.86 8916 24.7 0.81 0.71–0.93 9307 24.3 0.73 0.63–0.85
Western Europe 12,591 16.9 0.99 0.89–1.10 6154 17.0 0.91 0.79–1.05 6437 16.8 1.09 0.93–1.27
Southern Europe 19,043 25.6 0.66 0.60–0.72 9172 25.4 0.70 0.62–0.79 9871 25.8 0.60 0.53–0.69

Sex Female 38,309 51.5 1.00 36,145 100.0 -
Male 36,145 48.5 1.50 1.40–1.59 - - 38,309 100.0
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4. Discussion

Country-level rates of drunkenness (from 10% to 37%) and cannabis use (from
4% to 35%) varied widely across school students in Europe. Perceived use of friends
(i.e., descriptive norms) was found to be the most important factor that was associated
with personal risky alcohol and cannabis use in our sample. Several studies on substance
use in European university or college students arrived at comparable results, showing that
perceived peer substance use exerts high behavioral influence on emerging adults [28–30].
However, less research has been conducted on secondary school students in Europe. A
study from Switzerland [10] was in line with our European results, finding that perceived
drunkenness and cannabis use were associated with the corresponding personal use among
eighth and ninth graders. Additionally, the authors report that a stronger relation between
personal use and perceived peer use was found in classes where school students came
cannabis-intoxicated to school or used cannabis in school premises than in schools without
such incidences [10]. Such associations between the perceptions of peer use and per-
sonal use were also identified in European [31] and US adolescents [32]. The cannabis
use of friends seemed to be more important among adolescents than the use of adults or
siblings [33].

The fact that school students are vulnerable to their friends’ influences can be largely
explained by their specific developmental stage. Adolescents become increasingly con-
cerned with descriptive (everybody does it) and injunctive norms (everybody finds it
okay) in their environment and find higher emotional reward in social conformity with
such norms [34,35]. In this developmental stage, adolescents spend significantly more
time with peers, and the peer group increases due to the frequent changing of classes and
increased time spent out of classes with peers [36,37]. Interventions using techniques to
train resistance skills against peer pressure in regard to risk health behavior might thus be
a valid method for prevention, and resistance skills are included as component in so-called
life-skills programs. However, simply the increase of and propensity to social cohesion
during adolescence might explain increased substance use alone [38,39], without an explicit
role of “peer pressure”. Several evidence-based prevention programs, such as the Un-
plugged study [40], focussing on developmental components (i.e., skills and competences)
and normative beliefs are available in Europe, yet need larger implementation.

Furthermore, it might be of relevance to tackle possible misperceptions about peer
substance use behavior. Our study showed that especially participants who perceived
that their peers engaged in risky alcohol and cannabis use showed a higher likelihood to
report drunkenness episodes or the use of cannabis on their own. Perceiving most or all of
their peers to be risky alcohol or cannabis users seems to be an exaggerated perception—as
already described in other studies [28,30]—as the prevalence estimates in ESPAD suggest
that the majority does not engage in risky substance use behavior. The strong relationship
of descriptive norms found with risky substance use in this analysis can be explained by
two alternative theoretical frameworks with the respective options for prevention strategies,
which are complementary to each other. One, in line with Social Norms Theory, argues that
the (mis)perception of the behavior of relevant others (“peers”) influences own behavior, as
explained above [22]. Prevention responses responding to this assumption are the so-called
social norms interventions: they aim at correcting the frequent overestimation of peer
substance use among school and university students [41].

In Denmark, the country that has been found to show the highest drunkenness rates
among school students in our study, an intervention was tested focusing on drinking
behavior in this specific target group. School students that received the intervention
showed decreased overestimations of peer use and alcohol-related harms compared to
control. Effects on the individual drinking behavior were only found in the sub-sample of
pupils who stated that it would be okay if they drank more [42]. Overall, the evidence for
the effectiveness of such approaches in Europe is still low [43], and more research among
adolescents is needed. To our knowledge, there are no studies available focusing on effects
of social norms interventions on cannabis use in European school students.
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An alternative explanatory model virtually inverts the assumed chain of events: when
school students fill in the ESPAD questionnaire, they report on their own use during the
last year/last month, but also on the perceived use of their peers in the current moment.
Therefore, the very procedure of data collection reflects that consumption behavior precedes
the descriptive norm. The reasoning is in line with the postulation that “attitude follows
behavior” [44], suggesting, in this case, that substance-using school students select their
peers according to their own behavior and therefore perceive most of their peers as having
risky alcohol or cannabis use (norm-narrowing). Under this scenario—where substance-
users have been chosen to be peers—there is no normative fallacy to be corrected by
social norms interventions. This perspective is underpinned by a recent study, where
39 participants with a cannabis disorder had to nominate close peers and estimate the
level of substance use of these. The estimates were accurate, which the authors interpret
as challenging the “false consensus theory”. The findings, however, rather support the
hypothesis that people quite accurately assess the level of use of close peers whom they
have selected themselves [45].

The adequate response principle under this hypothesis appears to be environmental
prevention, which aims at reducing the opportunities for undesirable behavior (here: risky
alcohol and cannabis use) to occur. This, in turn, reduces the acceptability, normality,
and visibility of these behaviors and, consequently, norms, beliefs, attitudes, and values
surrounding the undesired behavior also change. Complementary to skills training and the
correction of cognitive fallacies, the modus operandi here is to change and sustain modified
behavior—often inconspicuously—by altering the physical, economic, and regulatory
aspects of the environment in which a certain behavior occurs [24]. Physical (e.g., outlet
distance to schools), economic (e.g., lower prices for non-alcoholic drinks), and regulatory
(e.g., substance use policies in schools and age checks in outlets) environmental prevention
interventions at local level should consistently be improved.

Next to perceived substance use of peers, poor parental support was also found to be
a significant risk factor for alcohol and cannabis use among school goers. This is in line
with research findings suggesting that parental support belongs together with parental
monitoring, parent–child relationship quality, parental support, and parental involvement
to the longitudinal protective factors for both alcohol initiation and levels of later alcohol
use/misuse that are modifiable, alongside with parental provision of alcohol, favorable
parental attitudes towards alcohol, and parental drinking as risk factors [46]. The Monitor-
ing the Future study conducted in the US showed that parental monitoring was one of the
strongest predictors of substance use among school students, and it was found especially
protective against substance use for high-risk-taking adolescents [47]. Consequently, selec-
tive preventive efforts are required. Several evidence-based interventions are available that
address these factors [48,49].

Poor academic performance was found to be associated with risky alcohol as well
as with cannabis use behavior in this analysis. There is additional evidence for a recip-
rocal association between academic performance and parental support [50], also across
cultures [51]. Both factors that were examined in our study therefore suggest further
implementing interventions to improve parental skills as an additional preventive strategy.

Due to the cross-sectional design, we cannot determine causal inferences between
academic performance and substance use. Other studies in this field show a clear negative
relation between school performance and substance use, but assume a reverse associa-
tion [52,53]. A study measuring trajectories of academic self-esteem in a younger target
group (13 to 15 years), however, showed that substance use is associated with persisting
or increasing perceptions of academic failure. School students who perceived that their
academic performance increased during the survey period or remained at a good level
showed a smaller increase in substance use behavior between the survey time points [54].
In regard to cannabis, a European prospective cohort study suggested that adolescent
cannabis use is not associated with educational performance, after adjustment for potential
confounders such as smoking [55]. A longitudinal French study [56] showed that over three
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birth cohorts that less educated cannabis use initiators more often shifted to daily use than
the most educated, thus giving support to academic underachievement predicting more
cannabis use. Interpreting our data in the context of these additional studies warrants the
need for education policies that are committed to providing particular support to school
students with less academic success and hence less engagement with school. It seems
important to also consider such policies as prevention interventions.

In general, it is common for schools in Europe to employ alcohol and drug policies
to regulate access to substances on school grounds or events and set standards for the
acceptability of alcohol and drugs in school. However, a study from the US and Australia
highlighted that the means of their implementation is crucial for influencing substance use.
Evans-Whipp et al. [57] found that lax policy enforcement was associated with an increased
likelihood of drinking. Counselling for alcohol policy violators reduced the likelihood of
risky alcohol use. However, perceptions of harsh penalties were unrelated to alcohol use.

Our study demonstrates that ESPAD provides a valuable data source to identify fac-
tors that are found to be associated with alcohol and cannabis use among adolescents
and which can be targeted by prevention strategies. The multi-national perspective offers
the opportunity to tailor prevention strategies to the needs of specific European regions.
Morgan et al. [58] already addressed this issue when analyzing 1995 data from ESPAD
across the then 26 participating countries. Morgan et al. stated that most of the research
about risk factors for substance use employed individualistic research designs, only differ-
entiating between adolescents who use various substances and those who do not. Their
study results indicated that some results from the individualistic tradition are confirmed in
cross-cultural comparison, while other results are less so [58].

The focus should arguably now turn to the question of how our findings might be
used as a basis to improve preventive interventions in the future.

The strengths of this study are the sample size and the multinational standardized
data collection. As ESPAD data are collected on a regular basis, they can give an insight in
changes and trends over time. However, the findings of our study should be interpreted
with several caveats. It should be noted that the German ESPAD survey covered only
five of the 16 federal states, and the UK survey had low participation of invited schools
in 2011. In general, results might not be fully generalizable to all school students of the
participating countries. Furthermore, the same questions were not integrated into the
respective questionnaires in all countries. Even though most of the questions were asked in
all countries, heavy drinking and personal adherence to rules were not. We have therefore
decided not to select binge drinking as a proxy for risky alcohol use. Furthermore, as
the personal adherence to rules was not addressed in questionnaires in Western Europe,
no European area-specific estimate for Western Europe could be generated in stratified
analyses. Moreover, ESPAD is based upon self-reported data, and an under- or overesti-
mation of risky substance use behavior due to social expectation bias cannot be ruled out.
Furthermore, the ESPAD survey does not obtain information on when exactly, on what
specific occasions, and which kind of alcoholic beverages were used. Thus, we cannot draw
any conclusions as to whether substances were used in a nightlife context or in everyday
life. This information should be included in future studies, since other studies from the US
showed that assessing this kind of information (i.e., the frequency of evenings out with
friends (unsupervised by adults)) regarding alcohol and substance use is important [59].
Additionally, due to the research design and the asked questions in ESPAD, we cannot say
whether the perception of peer use follows personal behavior (norm-narrowing), or it is an
overestimation of peer use, or both. Since the perception is the most important associated
factor, it should it should be investigated in more depth in future studies.

5. Conclusions

This study provides intriguing results supporting the importance of perceived social
norms for adolescent risky substance use and provides potential new directions for preven-
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tion strategies that combine environmental with skills-based (“developmental”) elements,
with a particular need for parental interventions.

Further longitudinal studies might elucidate the still open question whether descrip-
tive norms are a consequence of peer selection or a primary influence of behavior.
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Table A1. Main and interaction effects for drunk in the last 30 days and cannabis use in the last 12 months.

Variables
Drunk in the Last 30 Days (Ref.: No) Cannabis Use in the Last 12 Months (Ref.: No)

N % OR 99% CI N % OR 99% CI

Friends get
drunk/Friends use

cannabis

None 9950 13.8 1.0 38,585 51.8 1.00
A few 19,862 27.6 2.22 1.65–3.00 22,559 30.3 8.56 6.83–10.72
Some 21,966 30.5 4.29 3.22–5.72 9779 13.1 33.88 26.93–42.63
Most 17,303 24.0 7.98 6.00–10.6 2940 3.9 81.24 61.34–107.58
All 2978 4.1 13.3 9.49–18.5 591 0.8 107.88 59.31–196.21

Parental support

Almost always 39,750 55.2 1.0 41,033 55.1 1.00
Often 18,302 25.4 1.19 1.11–1.26 18,977 25.5 1.20 1.111–29

Sometimes 8893 12.3 1.35 1.25–1.47 9213 12.4 1.44 1.311.58
Seldom 3247 4.5 1.66 1.48–1.87 3337 4.5 1.87 1.64–2.13

Almost never 1867 2.6 1.73 1.49–2.01 1894 2.5 1.73 1.46–2.06

Adherence to rules

Totally agree 6368 8.8 3.10 2.30–4.18 6386 8.6 2.02 1.41–2.88
Rather agree 7266 10.1 2.54 1.91–3.38 7340 9.9 1.97 1.40–2.75
Don’t know 10,258 14.2 2.04 1.54–2.70 10,302 13.8 1.63 1.17–2.28

Rather disagree 6396 8.9 1.47 1.09–2.00 6413 8.6 1.48 1.04–2.10
Totally disagree 4799 6.7 1.00 4817 6.5 1.00

Poor school
performance

Never 23,555 32.7 1.00 24,377 32.7 1.00
1–2 times 25,391 35.2 1.21 1.13–1.30 26,217 35.2 1.26 1.15–1.37

3 times or more 23,113 32.1 1.72 1.60–1.84 23,860 32.0 1.85 1.70–2.01

European region
Central/Eastern Europe 24,457 33.9 1.00 24,597 33.0 1.00

Northern Europe 18,098 25.1 0.41 0.22–0.77 18,223 24.5 0.99 0.55–1.77
Western Europe 10,528 14.6 0.55 0.33–0.90 12,591 16.9 0.53 0.38–0.73
Southern Europe 18,976 26.3 0.99 0.67–1.46 19,043 25.6 0.57 0.37–0.89

Sex Female 37,105 51.5 1.00 38,309 51.5 1.00
Male 34,954 48.5 2.63 1.82–3.82 36,145 48.5 2.19 1.48–3.24

Sex *
Friends get

drunk/Friends use
cannabis

Ref.: Female Ref.: None 1.00 1.00
Male A few 0.76 0.56–1.02 0.82 0.65–1.02

Some 0.72 0.54–0.96 0.73 0.58–0.92
Most 0.69 0.52–0.91 0.71 0.53–0.95
All 0.73 0.52–1.01 0.44 0.25–0.78

European region *
Friends get

drunk/Friends use
cannabis

Ref. Central/Eastern Europe Ref. None 1.00 1.00
Northern Europe A few 1.26 0.72–2.11 1.44 1.08–1.93

Some 1.64 1.07–2.50 1.56 1.15–2.11
Most 2.58 1.69–3.93 1.86 1.21–2.85
All 3.45 2.12–5.60 0.92 0.39–2.19

Western Europe A few 1.24 0.79–1.99 1.59 1.14–2.22
Some 1.68 1.01–2.81 1.59 1.13–2.24
Most 2.43 1.46–4.04 2.07 1.37–3.12
All 3.36 1.92–5.90 3.40 1.49–7.77

Southern Europe A few 0.91 0.65–1.26 1.12 0.83–1.51
Some 1.00 0.73–1.38 1.26 0.94–1.70
Most 1.16 0.84–1.61 1.63 1.12–2.38
All 1.30 0.88–1.92 1.64 0.89–3.03
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Table A1. Cont.

Variables
Drunk in the Last 30 Days (Ref.: No) Cannabis Use in the Last 12 Months (Ref.: No)

N % OR 99% CI N % OR 99% CI

Sex *
Personal adherence

to rules

Ref.: Female Ref.: Totally disagree 1.00
Totally agree 0.74 0.54–1.02 0.88 0.58–1.31
Rather agree 0.63 0.46–0.87 0.89 0.60–1.31
Don’t know 0.69 0.51–0.95 0.83 0.57–1.22

Rather disagree 0.67 0.47–0.95 0.72 0.47–1.09

European region *
Personal adherence

to rules

Ref. Central/Eastern Europe Ref.: Totally disagree 1.00
Northern Europe Totally agree 0.88 0.47–1.64 0.93 0.47–1.85

Rather agree 1.22 0.67–2.23 0.94 0.49–1.81
Don’t know 1.23 0.69–2.18 0.93 0.50–1.74

Rather disagree 1.20 0.65–2.21 1.04 0.54–1.98
Western Europe Totally agree NA NA NA NA

Rather agree NA NA NA NA
Don’t know NA NA NA NA

Rather disagree NA NA NA NA
Southern Europe Totally agree 0.82 0.59–1.14 1.07 0.69–1.65

Rather agree 0.66 0.47–0.93 0.95 0.62–1.47
Don’t know 0.71 0.49–1.04 1.01 0.66–1.57

Rather disagree 0.71 0.49–1.04 0.93 0.59–1.50

* Interaction term between two variables.
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