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Abstract

Adolescence is a critical phase for the development of substance use disorders (SUDs). For Europe and Germany, there
are limited data on problematic substance use from representative youth samples. Trait mindfulness is relevant in buffering
against substance use-related problems and associated deficits in self-regulatory control. The objective of this study is to
estimate 12-month prevalence rates for SUDs in a representative sample of adolescents in Germany and to examine associa-
tions with mindfulness and related factors such as stress, impulsivity, sensation seeking and symptoms of psychopathology.
A sample of 4001 adolescents aged 12—18 years from Germany was surveyed based on DSM-IV diagnostic criteria for SUDs.
Logistic regression analyses were used to examine associations with mindfulness-related variables. Criteria of at least one of
the assessed SUDs were endorsed by 11.2% of the adolescents. Alcohol use disorders had the highest prevalence rate (10.1%)
followed by cannabis use disorders (2.6%). For both substances, the criteria for abuse were met about twice as often as those
for dependence. The prevalence of cigarette dependence was 1.7%, while the prevalence for e-cigarette dependence was only
0.1%. Prevalence rates were higher for male youth and increasing with age. SUD prevalence was also related to mindfulness,
impulsivity and sensation seeking and externalizing symptoms of psychopathology. The statistically significant associations
varied across different SUDs. SUDs appear highly prevalent among German adolescents. The results have public health
implications with regard to treatment needs and prevention measures in the youth population in Germany.
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Introduction

Adolescence is a critical phase for the development of sub-
stance-related and other comorbid mental disorders [1, 2].
Substance use disorders (SUDs) such as abuse and depend-
ence are related to the repeated intake of psychotropic sub-
stances such as alcohol, cannabis and other illegal drugs and
are characterized by a person’s limited ability to control sub-
stance-related behavior despite the experience of significant
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negative consequences [3]. In Europe substance-related dis-
orders are the most common reason for hospitalization in the
adolescent and young adult population [4, 5].

In Germany, as in most European countries, nicotine and
alcohol are the primary substances (mis-)used by teenagers
as well as in the general population, while cannabis is the
most widely used illegal substance [6]. Recently, 10.6% of
German adolescents aged 12—17 years reported to have used
illicit drugs at least once in their lives [7]. This value was
almost completely attributable to cannabis (10.4%).

Current knowledge about prevalence rates of SUDs in
Germany is restricted to the adult population. A recent pop-
ulation-based study reports the following 12-month preva-
lence rates for adults in Germany (18-64 years): 7.8% for
nicotine dependence, 4.0 and 4.8% for abuse and depend-
ence of alcohol, and 0.7 and 0.9% for abuse and depend-
ence of cannabis, respectively [8]. Young adults (age 18-20)
reported higher rates of dependence and abuse than any other
age group in this survey. Although prevalence estimates for
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youth under the age of 18 years are important to determine
needs for treatment [9], they are frequently inferred from
the mid-nineteen-nineties EDSP study (Early Developmental
Stages of Psychopathology [10]), a community-based sam-
ple of 3021 adolescents and emerging adults (14-24 years)
from a southern German metropolitan area. In this sample,
4.9% of the adolescents and young adults met the criteria
for abuse or dependence of any type of illicit drug (mainly
cannabis: 4.2%) [11]. However, the main focus of the pro-
spective cohort was to address etiological factors for psy-
chopathology and the course of substance use and related
disorders over time in a regional sample [10, 12].

Other sources of information include cross-sectional
data from the United States: the National Survey on Drug
Use and Health [13] reported a 12-month prevalence rate
of 2.8% for alcohol abuse or dependence and 4.9% for drug
abuse or dependence (mainly cannabis: 4.1%) in a subsam-
ple of 3936 adolescents aged 12—17 years. Results from the
National Comorbidity Survey Replication Adolescent Sup-
plement (NCS-A [14]) provide higher estimates of 12-month
prevalence for substance abuse or dependence of 8.3% in
a community-based sample of 10,123 adolescents aged
13-17 years living in the USA. These results suggest that
SUDs might be highly prevalent in this age group in Western
industrialized societies.

A multitude of interrelated biological, psychological and
social factors contribute to the development of SUDs [15,
16]. From a neurobehavioral perspective, individual suscep-
tibility for substance misuse and other risk-taking behavior
during adolescence is (in part) explained by a developmental
“imbalance” in the neurocircuitry underlying self-control. In
this view, the maturation of the prefrontal cortex, which is
crucial for cognitive control and executive functions that are
involved to resist reward-related temptations, continues long
into adulthood. Subcortical networks involved in affective
processing, reward learning and impulsive behaviors, how-
ever, are developed early in life [16, 17]. Previous research
indicates that impulsivity and sensation seeking can be con-
sidered as two independent and relevant personality risk fac-
tors for problematic substance use among adolescents [18,
19].

Mindfulness is commonly conceptualized within a frame-
work of self-control and involves full attention to present-
moment experience with an attitude of acceptance, non-
judgment and openness [20-22]. Research indicates that
mindfulness is related to self-regulatory control of behavio-
ral impulses with a growing literature addressing the impli-
cations in the context of addictive behavior [23, 24] and
other externalizing and internalizing psychological problems
[25, 26]. Mindfulness is a growing theme in contemporary
health psychology and addiction research and plays a protec-
tive role for problematic substance use [20-24]. Research
also suggests that mindfulness can be measured as an
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individual characteristic (trait mindfulness), which refers to
a person’s tendency to act attentive and non-judgmental to
everyday-life experiences [27, 28].

In the current study, we examined the 12-month preva-
lence of SUDs for alcohol, cigarettes/ e-cigarettes and can-
nabis in a representative sample of German youth. We also
examined associations between trait mindfulness, impulsive
traits (impulsivity and sensation seeking) and psychopatho-
logical symptoms with the different SUDs.

Methods
Procedures and participants

This population-representative cross-sectional study is part
of a larger collaborative research initiative with a focus on
substance-related addictive disorders in Germany (IMAC-
Mind: Improving Mental Health and Reducing Addiction in
Childhood and Adolescence through Mindfulness: Mecha-
nisms, Prevention and Treatment). It focuses on the clinical
utility of mindfulness-oriented approaches to prevention and
treatment of SUDs among children and adolescents. One
aim of the research initiative is the estimation of clinical
epidemiology of SUDs in Germany and to examine associa-
tions with mindfulness-related factors (see www.imac-mind.
de [29]).

The data collection took place from October to November
2020 using computer-assisted telephone interviewing. It was
done by a survey research institute (forsa. Gesellschaft fiir
Sozialforschung und statistische Analysen mbH) experienced
in conducting large-scale survey studies such as the national
monitoring of substance use behavior of young people [7].
The interviewers were trained specifically for the present
study. A final sample of 4001 adolescents was selected from
an initial stratified probability sample of eligible adolescents
in a multi-stage random procedure, designed to be represent-
ative of the national population of the targeted age group (a
flowchart of data collection is provided in the supplement).
The average time required to conduct the telephone inter-
view and collect the data was 18.2 min. Individual consent
to participate in the survey was obtained by telephone from
the respective interviewer before the interview started. For
12- and 13-year-olds, the consent of their legal guardians
was also obtained. A total of 10 contact attempts were made
to reach the selected household or respondent. The data were
weighted to adjust for differential probabilities of selection,
differential nonresponse, and deviations in sociodemo-
graphic and geographic variables (i.e., federal state, com-
munity size, sex/gender, and birth year) between the sample
and recent national census data (Microcensus 2017 of the
Federal Statistical Office of Germany). The applied weight-
ing scheme conforms common standard in survey studies;
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a detailed description about weighting can be obtained on
request. Recruitment, consent, and field procedures were
approved by the local ethics committee of the University
Medical Centre Hamburg-Eppendorf (LPEK-0196).

Measures

Assessment of substance use and substance use
disorders

Substance use was assessed for cigarettes/e-cigarettes, alco-
hol and cannabis using the European School Survey Project
on Alcohol and Other Drugs (ESPAD) format including life-
time, past 12-months and past 30 days use [6]. E-cigarettes
were broadly defined to include any form of electronic ciga-
rettes with no differentiation between specific products such
as tobacco heaters or other products with or without nico-
tine. In case participants reported lifetime use of the assessed
substances, presence of symptoms for substance abuse and
dependence were assessed for each substance with a yes/no
response option. The questions were designed to represent
the SUD criterion symptoms according to the Diagnostic
and Statistical Manual of Mental Disorders—Fourth Edi-
tion (DSM-1V) [30]. Because use of illegal drugs other than
cannabis is infrequent among children and adolescents in
Germany [7] and to reduce survey length, only cannabis was
included in the survey.

DSM-IV specifies categorically distinct diagnoses for
substance abuse and dependence, which have been used
in survey research in and outside Germany [14, 31, 32].
According to this classification, substance dependence
was defined as meeting the threshold for three of the seven
dependence criteria within a 12-month period. Abuse was
defined as meeting the threshold for one of the four abuse
criteria, but not meeting the criteria for dependence. A per-
son who met both abuse and dependence criteria for a par-
ticular substance was scored only as substance dependent.
With regard to nicotine/tobacco, DSM-IV does not specify
abuse but only dependence. For this study the criteria for
nicotine dependence were applied to e-cigarettes, although
e-cigarette dependence is not specified in the DSM-IV. The
DSM-IV criteria for abuse and dependence are presented in
the supplement material (1a and b).

Explanatory variables

Psychopathological symptoms

The assessment of psychopathological symptoms was done
using the Strengths and Difficulties Questionnaire (SDQ)

[33, 34]. It provides a dimensional self-report measure of
social, emotional and behavioral functioning over the last six

months and has a 3-point response format (0= “not true”,
1 =“somewhat true”, 2 ="“certainly true”). Five scales are
computed, each consisting of five items: “emotional symp-
toms”, “conduct problems”, “hyperactivity/inattention”,
“peer (relationship) problems”, and “prosocial behavior”.
High scores indicate more psychopathological problems,
whereas a high value regarding “prosocial behavior” is
appraised as strength. For the present sample internal con-
sistency for subscales was calculated using McDonald’s
omega (w) as it provides a more accurate measure than the
more widely used Cronbach’s alpha [35]. The values for
the subscales ranged from w=0.45 to ®=0.72, indicating
an unacceptable level of internal consistency for conduct
problems (w=0.45), peer problems (w =0.45) and prosocial
behavior (w=0.50), which is similar to previous epidemio-
logical studies in Germany [36, 37]. Only the SDQ-sub-
scales of emotional symptoms (@ =0.72) and hyperactivity/
inattention (@ =0.68) reached a sufficient level of reliability
and were included as indicators of internalizing and exter-
nalizing problems for further analyses.

Psychological stress

The Perceived Stress Scale (PSS-4) was included as a meas-
ure of psychological stress in the present survey, mainly
because the data was collected during the COVID-19
pandemic. Although this instrument is not a measure for
COVID-specific stress, the brief 4-item self-report scale has
been shown in a previous study to predict COVID-related
increases in psychological stress among youth in Germany
[38]. Participants rated how frequently they have appraised
their life as unpredictable, uncontrollable and overloading
within the previous month. The 5-point scale responses
(0="*never”, to 4="very often”’) were summed up to a score
of 0-16, with higher scores indicating higher levels of per-
ceived stress (w=0.58).

Impulsivity and sensation seeking

Given the survey design and requirements to limit survey
length, we used highly abbreviated versions of the subscales
impulsivity and sensation seeking from the Substance Use
Risk Profile Scale (SURPS); 2 items per subscale (5-point
response format (1 =“do not agree”, to 5 ="“totally agree™))
were selected based on high factor loadings from previous
studies [39, 40]. Higher mean scores indicate higher levels
of impulsivity or sensation seeking.

Trait mindfulness
The Mindful Attention and Awareness Scale for Ado-

lescents (MAAS-A) [41, 42]) was used to assess trait
mindfulness. The self-report scale consists of 15 items
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using a 6-point response format (1 =“almost always”, to
6 =“almost never”). Ratings were combined into a single
score with a high scores indicating high expression of trait
mindfulness (w=0.81).

Sociodemographic characteristics

Data on participant sex/gender, age, place of residence,
educational (i.e., school attendance), first- and second-gen-
eration migration background (i.e., person him- or herself
or at least one parent was born outside of Germany) were
assessed (see Table 1).

Data analysis

The complete sample could be used for analyses. To estimate
12-month prevalence of SUD, relative frequencies were cal-
culated with 95% confidence intervals (95% CI), both for
the total sample and stratified by sex/gender and different
age groups. Prevalence values for specific SUDs (depend-
ence for cigarettes or e-cigarettes, abuse and dependence of
alcohol and cannabis) were also calculated for the subsample
of those respondents who reported actual use of the specific
substance within the past 12 months. Prevalence rates of
substance use (lifetime, 12 months and 30 days) were com-
pared between different age groups, sex/gender and migra-
tion status using chi-square (X?) tests.

Table 1 Demographic

e Variable Total sample  Participants with  Participants without P°
characteristics of study (N=4001)  SUD (N=449)  SUD (N=3551)
participants (N=4001)
% (SE) % (SE) % (SE)
Sex/gender 0.024¢
Male 50.9 (0.1) 55.9(0.1) 50.2 (0.1)
Female 49.1 (0.1) 44.1 (0.1) 49.7 (0.1)
Diverse <0.1(0.1) 0(0.1) <0.1(0.1)
Age, years <0.001¢
12-13 31.7(0.2) 1.8 (0.1) 35.5(0.1)
14-15 34.4(0.2) 20.5 (0.1) 36.2 (0.1)
16-18 33.9(0.2) 77.7 (0.1) 28.3(0.1)
Migration background® 0.293
Yes 19.2 (0.1) 10.2 (0.1) 19.4 (0.1)
School type® 0.950
Gymnasium 54.6 (0.4) 54.8 (0.2) 54.6 (0.1)
Other 44.9 (0.4) 45.2(0.2) 36.5(0.1)
Urbanicity (inhabitants) 0.736
<5000 17.9 (0.1) 16.7 (0.1) 18.0 (0.1)
> 5000-20,000 28.6 (0.1) 28.1(0.1) 28.6 (0.1)
>20,000-100,000 26.7 (0.1) 28.5(0.1) 26.5(0.1)
> 100,000-500,000 12.7 (0.1) 13.8 (0.1) 12.6 (0.1)
> 500,000 14.1 (0.1) 12.9 (0.1) 14.2 (0.1)
Trait mindfulness M (SD) 4.49 (0.71) 4.23 (0.70) 4.53 (0.70) <0.001
Impulsivity M (SD) 2.10 (0.67) 2.26 (0.67) 2.08 (0.67) <0.001
Sensation seeking M (SD) 2.80 (0.82) 3.08 (0.81) 2.77 (0.82) <0.001
Emotional symptoms M (SD) 2.73 (2.20) 3.31(2.32) 2.66 (2.17) <0.001
Hyperactivity/inattention M (SD)  3.50 (2.08) 4.10 (2.10) 3.42 (2.07) <0.001

“Person or at least one parent not born in Germany

b“Gymnasium” is the highest educational level; other school types include “Realschule” (middle educa-
tional level, 17.3% of total sample), “Hauptschule” (low educational level, 3.3%) and vocational schools
(4.8%), non-specified other school types (16.2%); participants who finished school (3.3%). No significant
differences in SUD prevalence rates were found between different school types. Participants with SUD
refers to participants who met the criteria for at least one of the assessed substance use disorders

“Results of X>—tests for categorical and ¢ tests for continuous measures

4For comparison between male and female

®For comparisons between all three age groups
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Multivariate logistic regression analyses were then used
to identify associations between explanatory and response
variables (Unspecified SUD, Multiple SUDs and SUD sub-
types present vs. not present). Explanatory variables were
sex/gender, age, migration status, sum scores of hyperactiv-
ity and emotional symptoms, mean scores of impulsivity,
sensation seeking, and trait mindfulness as well as a sum-
score for psychological stress (see supplement material 3 for
intercorrelations of study variables). For all models, odds
ratios (ORs) with 95% confidence intervals (CIs), P values
(alpha-level set at 0.05) and Nagelkerkes R* (based on mul-
tivariate model using forced entry method for all explanatory
variables) are reported. All calculations were based on the
weighted data set and were completed using the statistical
software package SPSS version 27 (IBM Inc., Armonk, NY,
USA).

Results
Prevalence of substance use

Consumption prevalence (lifetime, 12 months, 30 days) for
the various substances by sample characteristics are pre-
sented in in the supplement material (Table 2). All types of
substances were used more among males than females and
sex/gender differences were apparent even among the young-
est portion of the sample (youth ages 12—13 years). Taken
together, the substance use reported here largely matches
with existing survey data in this age group in Germany [7].

Prevalence of substance use disorders

The percentage of participants who met the diagnostic crite-
ria for any of the assessed SUDs was 11.2%, a proportion of
3.8% in the sample met the criteria for at least two different
SUDs. The highest prevalence rate was found for alcohol-
related disorders with a sample proportion of 7.0% for abuse
and 3.1% for dependence. The prevalence rates for cannabis
use disorders were smaller: 1.8% of the participants met the
criteria for abuse and 0.8% those of dependence. Regard-
ing the prevalence rates for cigarette (1.7%) and e-cigarette
(0.1%) dependence there was a clear preponderance for
tobacco versus electronic cigarettes.

All SUDs except alcohol dependence were more prevalent
among males compared to females (p =0.024 for unspecified
SUD) and differences in prevalence were increasing with age
groups (p <0.001 for unspecified SUD). Prevalence rates
also differed by migration status for cigarette and e-cigarette
dependence (migration background was associated with a
higher prevalence for these disorders) and alcohol abuse
(migration background was associated with a lower preva-
lence) but not for any other outcome (see Table 2).

When the prevalence rates were calculated only for those
respondents who reported actual use of the particular sub-
stance in the past 12 months (see Table 3), the percentages
increased substantially for all substances. Notably, while in
the total sample, the prevalence was highest for alcohol-
related disorders, among the current users, this peak shifted
to cannabis-related outcomes with a subsample prevalence
of 28.0 and 11.7%, respectively, for cannabis abuse and
dependence as compared to alcohol (17.7% abuse and 7.7%
dependence). A striking difference in the extent of depend-
ence was found for users of cigarettes vs e-cigarettes: cur-
rent users of tobacco cigarettes met the diagnostic criteria
for dependence almost eight times more often compared to
e-cigarette users (18 vs. 2.4%).

Substance use disorders and associated factors
Unspecific SUD and multiple SUDs

The multivariable associations between explanatory vari-
ables and SUD-related outcomes for all calculated models
are presented in Table 4. In this analysis, male sex/gender,
older age, higher scores on SDQ-dimensions for emotional
problems and hyperactivity symptoms, lower scores trait
measures of mindfulness, and higher scores on sensation
seeking and impulsivity were associated with statistically
significant increased risk for meeting DSM-IV criteria for
any of the assessed SUDs. A similar pattern of associations
was also found with the occurrence of multiple (i.e.,> 1)
substance use disorders, with the difference that trait mind-
fulness was not a statistically significant factor in this model.

SUD subtypes: alcohol abuse and dependence

For alcohol abuse and dependence, the associations were
similar in magnitude and significant for older age, sensation
seeking and impulsivity. While alcohol abuse was signifi-
cantly associated with male sex/gender, there was no such
association for alcohol dependence. Alcohol dependence in
turn was associated with migration; those adolescents who
reported a migration background were significantly less
likely to meet the criteria for alcohol dependence.

There were no statistically significant associations for
SDQ-subscales of emotional problems and hyperactivity
symptoms with alcohol dependence; however, higher lev-
els of SDQ hyperactivity symptoms were associated with
alcohol abuse.

Relations varied also for mindfulness: while participants
with a higher score on mindfulness were significantly less
likely to meet criteria for dependence, the odds for abuse
fell just short of statistical significance. Higher scores for
impulsivity and sensation seeking were significantly related
to alcohol dependence and alcohol abuse.
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Table 3 Prevalence of substance use disorders for participants who reported use of the substance during the past 12 months

Variable Cigarette dependence  e-cigarette dependence ~ Alcohol abuse ~ Alcohol dependence ~ Cannabis abuse ~ Cannabis
depend-
ence

12 months use ~ Tobacco/cigarettes e-cigarettes Alcohol Cannabis

of substance

n=383(9.6%) n=243 (6.1%) n=1592 (39.8%) n=264 (6.6%)

Total 69 (18.0) 6(24) 281 (17.7) 123 (7.7) 74 (28.0) 31 (11.7)
Age group

12-13 years 2 (15.4) 1(7.1) 6 (13.6) 1(2.3) 1 (100) 0 ()

14-15 years 10 (12.3) 3(4.0) 66 (13.6) 19 (3.9) 9 (25.0) 6 (16.7)

16-18 years 57 (19.7) 2(1.3) 209 (19.7) 103 (9.7) 64 (28.2) 25 (11.0)
Sex/gender

Female 27 (15.5) 1(1.0) 118 (15.1) 60 (7.7) 29 (25.2) 12 (10.4)

Male 42 (20.1) 5@3.3) 163 (20.1) 63 (7.8) 45 (30.2) 19 (12.8)
Migration

Yes 17 (24.3) 2(44) 53(23.0) 14 (6.1) 15 (34.1) 5(11.4)

No 51 (16.6) 4 (2.0 225 (16.6) 107 (7.9) 57 (26.3) 25 (11.5)

This table depicts prevalence estimates according to DSM-IV (at least 1 out of 4 criteria for substance abuse; at least 3 out of 7 criteria for sub-
stance dependence) among those respondents who reported use of the specific substance in the past 12-months. Prevalence rates for abuse refer
to abuse without dependence (i.e., persons who met criteria for both disorders were counted for dependence but not included in the prevalence
rate for abuse; prevalence rates were 22.4% (25.2% for male and 19.5% for female youth) for alcohol abuse and 37.9% (40.3% for male and 34.8
for female youth) for cannabis abuse with or without dependence)

Table 4 Sociodemographic and psychosocial factors and associated likelihood with fulfillment of diagnostic criteria for DSM-IV substance use
disorder (N=3999)

Unspecified Multiple SUDs Cigarette Alcohol abuse Alcohol depend- Cannabis abuse Cannabis
SUD dependence ence dependence
Sex/gender 1.58%%% 2.02%%% 2.60%** 1.667%%* 1.21 1.88%%* 3.53%*
[1.24,2.02] [1.35, 3.02] [1.45, 4.65] [1.90, 2.16] [0.80, 1.85] [1.17, 3.02] [1.15, 8.46]
Age 2.27%%* 2.26%%* 2.20%%* 2.09%%* 2.23%%% 2.26%%* 2.00%**
[2.07, 2.48] [1.95, 2.62] [1.78, 2.71] [1.90, 2.29] [1.90, 2.63] [1.89, 2.70] [1.49,2.71]
Migration 0.87 0.97 1.35 0.92 0.15% 1.01 0.64
[0.65, 1.16] [0.62, 1.50] [0.75,2.43] [0.68, 1.25] [0.29, 0.92] [0.58, 1.72] [0.24, 1.76]
Stress 1.00 1.04 1.01 1.03 0.95 1.00 1.2%
(PSS-4) [0.95, 1.05] [0.97,1.12] [0.91, 1.13] [0.98, 1.09] [0.87, 1.03] [0.92,1.11] [1.03, 1.41]
Emotional symp- 1.07% 1.13* 1.22%% 1.06 1.06 1.11 1.24*
toms (SDQ) [1.00, 1.13] [1.02, 1.24] [1.06, 1.39] [0.99, 1.13] [0.95, 1.18] [0.99, 1.25] [1.02, 1.41]
Hyperactivity- 1.15%% 1.23%%% 1.24%%% 1.15%%% 1.08 1.267%%* 1.27*
inattention [1.08, 1.22] [1.15,1.38] [1.09, 1.42] [1.08, 1.22] [0.98, 1.20] [1.13, 1.40] [1.05,1.54]
(SDQ)
Trait mindful- 0.78%%* 0.81 0.82 0.86 0.547%%* 0.85 0.84
ness (MAAS)  [0.64, 0.95] [0.59, 1.10] [0.53,1.27] [0.69, 1.06] [0.39, 0.77] [0.58, 1.22] [0.44, 1.59]
Sensation seek-  1.50%*%** 1.58%%* 1.35 1.62%%%* 1.43%* 1.34% 1.16
ing (SURPS)  [1.31, 1.73] [1.26, 1.99] [0.98, 1.85] [1.38, 1.89] [1.12, 1.83] [1.03, 1.75] [0.74, 1.81]
Impulsivity 1.30%* 1.46%* 1.81%%* 1.26* 1.61%% 1.03 0.96
(SURPS) [1.09, 1.57] [1.11, 1.93] [1.22, 2.68] [1.04, 1.54] [1.12,2.19] [0.74, 1.44] [0.53, 1.73]
Nagelkerkes R 0.291 0.260 0.235 0.247 0.214 0.203 0.223

This table depicts the association between DSM-IV substance use disorders (any SUD and subtypes). Bold value indicates that odds ratios are
statistically significant (*p <0.05; **p <0.01; ***p <0.001). Adjusted Odds Ratios (aORs) and 95% Confidence Intervals (95%-CIs) and Nagel-
kerkes R? are based on multivariable logistic regression models using forced entry method. Sex/gender coding: 1 =male, 0=female; Migration
coding: 0=no, 1 =yes. Age in years (12-18)
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SUD subtypes: cannabis abuse and dependence

For cannabis abuse, there was a very similar pattern of
associations compared to alcohol abuse: male sex/gender,
older age, SDQ hyperactivity symptoms and sensation seek-
ing were positively and statistically significant associated
with cannabis abuse, while impulsivity was not. For can-
nabis dependence the association with sex/gender was par-
ticularly strong: male youth were 3.5 times more likely to
meet criteria for cannabis dependence than females. Further-
more, older age, SDQ-based higher levels of hyperactivity
symptoms and emotional problems were significant factors;
whereas, trait mindfulness, impulsivity and sensation seek-
ing were not associated with cannabis dependence.

SUD subtypes: cigarette and e-cigarette dependence

Due to very low prevalence rates for e-cigarette depend-
ence in the sample the requirements for statistical analysis
were not met and associations were only calculated for
tobacco cigarettes. For this outcome the associations were
significant for age and sex/gender: older age was associ-
ated with higher risk for cigarette dependence and male
youth were about 2.6 times more likely to meet criteria
for this disorder. Other factors associated with cigarette

dependence were emotional problems and hyperactivity
symptoms, as well as impulsivity.

Additional analyses

There were notable (but not excessive) intercorrelations
between the explanatory variables of mindfulness, stress,
SDQ-subscales, impulsivity and sensation seeking (see
supplement material 3). We, therefore, explored asso-
ciations between outcomes with each explanatory factor
separately in additional analyses (Table 5), only adjusted
for sex/gender and age. The findings from these analyses
largely confirm but accentuate the associations from the
previous analyses regarding most variables (age, sex/gen-
der, migration, psychological stress, emotional problems,
hyperactivity symptoms, impulsivity and sensation seek-
ing). In the additional models, mindfulness was associated
with all outcomes, while it was only a significant factor
for the unspecified SUD outcome and alcohol dependence
in the previous analyses. The odds ratios for mindfulness
and impulsivity increased substantially across the assessed
outcomes, which may indicate shared variance among the
explanatory variables in the previous multivariate regres-
sion model.

Table 5 Sociodemographic and psychosocial factors and associated likelihood with fulfillment of diagnostic criteria for DSM-IV substance use

disorder (N=3999)

Unspecified Multiple SUDs  Cigarette Alcohol abuse Alcohol depend- Cannabis abuse Cannabis
SUD dependence ence dependence
Sex/gender 1.30%* 1.40 1.52 1.37%* 1.01 1.48 1.53
[1.05, 1.61] [0.99, 1.96] [0.93,2.50] [1.08, 1.72] [0.70, 1.50] [0.98, 2.23] [0.74, 3.18]
Age 2.24k%% 2.17%%% 2.08%** 2.06%%* 2.20%%* 2.25%%% 2.027%%%
[2.05, 2.44] [1.88, 2.50] [1.69, 2.57] [1.88, 2.25] [1.88, 2.59] [1.88, 2.70] [1.48, 2.74]
Migration 0.92 1.01 1.49 0.97 0.56* 1.06 0.86
[0.70, 1.22] [0.67,1.52] [0.85,2.62] [0.72, 1.31] [0.32, 0.99] [0.63,1.77] [0.33,2.26]
Stress (PSS-4) 1.10%%%* 1.19%%%* 1.22%%% 1.11%%% 1.07* 1.13%%* 1.40%%%*
[1.05, 1.14] [1.12, 1.27] [1.12, 1.34] [1.06, 1.16] [1.00, 1.15] [1.05, 1.21] [1.23, 1.59]
Emotional symp- 1.13%%%* 1.24%%% 1.35%%% 1.11%%%* 1.13%%* 1.19%%* 1.48%%%*
toms (SDQ) [1.07, 1.18] [1.15,1.34] [1.21, 1.50] [1.06, 1.18] [1.04, 1.22] [1.08, 1.30] [1.26, 1.73]
Hyperactivity- 1.25%%%* 1.41%%* 1.46%+%* 1.24%* 1.22%%% 1.33%* 1.48%%*
inattention [1.18,1.31] [1.30,1.53] [1.30, 1.63] [1.17,1.31] [1.12,1.33] [1.21, 1.47] [1.25, 1.75]
(SDQ)
Trait mindful- 0.56%#%* 0.45%%% 0.39%** 0.60%%* 0.46%** 0.55%%* 0.36%+*
ness [0.48, 0.66] [0.35, 0.57] [0.29, 0.56] [0.51, 0.72] [0.35, 0.61] [0.41, 0.74] [0.22, 0.59]
(MAAS)
Sensation seek- ~ 1.51%%* 1.55%%% 1.28 1.62%%% 1.47%* 1.32% 1.02
ing (SURPS)  [1.32,1.73] [1.25,1.93] [0.95, 1.74] [1.40, 1.88] [1.16, 1.86] [1.02, 1.71] [0.66, 1.58]
Impulsivity 1.78%%%* 2.34w%% 2.93%%% 1.71%%% 2.12%% 1.58%%* 1.93%
(SURPS) [1.51, 2.09] [1.82, 3.00] [2.07,4.17] [1.44,2.03] [1.61, 2.78] [1.17,2.13] [1.15, 3.22]

This table depicts the association between DSM-IV substance use disorders (any SUD and subtypes) and each explanatory variable separately
but adjusted for demographic characteristics (sex/gender and age). Bold value indicates that odds ratios are statistically significant (¥p <0.05;
*#p <0.01; ***p <0.001). Adjusted Odds Ratios (aORs) and 95% Confidence Intervals (95%-Cls) are based on binary logistic regression models
adjusted for sex/gender and age. Sex/gender coding: 1 =male, 0=female; Migration coding: 0=no, 1 =yes. Age in years (12-18)
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Discussion

The present study examined prevalence rates of substances
use disorders in a large representative sample of German
adolescents and associations with mindfulness and related
constructs such as impulsivity and sensation seeking. The
results add to an empirical base for estimation of treatment
needs in the youth population and fill an important gap in
the epidemiology of SUDs in Germany. Furthermore, the
study contributes to the growing literature on mindfulness as
arelevant psychological target for treatment and prevention
of substance-related problems.

Prevalence rates of substance use disorders

The central study results on SUD prevalences indicate that
these disorders are relevant in the youth population and
treatment needs for this age group may be similar to those in
the adult population in Germany [8]. With the exception of
alcohol dependence, all SUD subtypes were more prevalent
for male compared to female youth and there was consistent
increase with age (except for e-cigarettes dependence). The
increases in prevalence rates from early to late adolescence
are consistent with previous findings [43, 44] and largely
match a “natural” life-course pattern of substance use behav-
ior [45, 46].

Alcohol use disorders

In our adolescent sample, the highest prevalence rate was
found for alcohol abuse. Compared to existing recent data
from the adult population in Germany, this value is high
and even exceeds the prevalence rate of the adult subsample
with the highest prevalence rate (age group of 18 to 20 years:
6.7%) [8]. It also clearly exceeds youth prevalence rates for
alcohol-related disorders from US-based studies with a
range of 1.7% [32] to 4.7% [14]. In turn, the value from our
study comes close to the prevalence rate for alcohol abuse
from the previous ESDP-study (9.7% [11]). This compari-
son indicates that although youth drinking in Germany and
Europe have been decreasing [47], a substantial propor-
tion of school-aged youths continuous to drink alcohol at
levels associated with serious risk of harm. For example,
adolescents aged 15 to under 20 are the largest group for
emergency care due to acute alcohol intoxication in German
hospitals [48].

The diagnostic criteria for alcohol abuse were met more
often than those for alcohol dependence (3.1%) and this
value is also lower compared to the prevalence reported for
the adult population in Germany (4.8%) [8]. This is not sur-
prising given that youth drinking is typically characterized

by episodic excessive use (“binge drinking”) [2, 49] and
dependence symptoms such as tolerance and withdrawal are
less pronounced in adolescence. Given that the neurobio-
logical and pharmacological adaptation processes required
for the formation of these physical symptoms usually only
occur after prolonged heavy use, their appropriateness as
diagnostic criteria for SUDs have been repeatedly criticized
from a child and adolescent psychiatric perspective [44, 50,
51].

Cannabis use disorders

With regard to cannabis use disorders the prevalence rates
were much lower than the prevalence rates for alcohol. How-
ever, this is not surprising. Cannabis is an illegal substance
and less available than alcohol in Germany, which is among
the countries with the highest per capita consumption of
alcohol in the world [52]. Moreover, this finding matches
previous results showing that cannabis use disorders are
about a factor of 3-5 times less prevalent than alcohol use
disorders in Germany [8, 31]. The distribution also reflects
non-clinical patterns of use found in this study and as well
as in the general population: while 43.6% of adolescents in
this sample have used alcohol at least once in their lives,
this proportion was only 8.9% for cannabis (these values
are largely similar to those reported in federal statistics [53].

However, the picture is different when the prevalence
rates are considered only for those adolescents who have
actually used the substance within the past 12 months. For
this subsample, prevalence rates were much higher for can-
nabis compared to alcohol use disorders. This suggests that
cannabis users are more likely to meet diagnostic criteria
for a SUD than alcohol users. This notion corresponds to
previous findings indicating that progression from first use
towards problematic use is usually faster for cannabis com-
pared to alcohol use [54].

Tobacco and e-cigarette dependence

The prevalence for tobacco cigarette dependence outweighed
the prevalence of e-cigarette dependence by far. Moreover,
while a comparatively small proportion of past-year e-cig-
arette users met the diagnostic criteria for dependence, this
proportion was about 8 times as large for tobacco cigarettes.

In Germany the spreading of e-cigarettes and associ-
ated health risks for children and young people have been
of recent concern [55]. Internationally, there has been an
increase in e-cigarette use during the past years with evi-
dence indicating that the use of e-cigarettes is associated
with increased risks for subsequent initiation of tobacco cig-
arette use [56, 57]. However, studies comparing the amount
dependent users of e-cigarettes vs. cigarettes are missing.
Part of the problem in comparing the addictive potentials
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is that e-cigarettes are not a uniform product and different
products with varying doses of nicotine are available (see
[58] for an overview).

In our survey, the assessment referred to the use of any
form of electronic cigarettes; consumption of different prod-
ucts such as tobacco heaters, e-pipes or “e-hookahs” were
not examined. Although this assessment appears rather
broad, the present findings nevertheless confirm recent
results from France [59] indicating that tobacco use con-
tinues to be more problematic than e-cigarette use among
adolescents in Europe.

Associations with mindfulness and related factors

Overall, the observed associations largely match with pre-
vious findings and added to the explanation of variance in
most of the assessed subtypes of SUDs; however, there were
similarities and differences between these outcomes. With
regard to mindfulness, our findings are comparable in direc-
tion and magnitude to meta-analytic associations with use of
cigarettes, alcohol and cannabis in population-based samples
of adolescents and young adults [27, 60].

Our findings also largely confirm previous studies regard-
ing the role of impulsivity, a multifaceted and central con-
struct in the context of addictive behavior [16]. For our
survey-type study, brief assessments of impulsivity and
sensation seeking were found to be independently associ-
ated with increased risk for SUD of various subtypes. These
findings add to existing evidence indicating that both fac-
tors contribute independently to risks for substance misuse
and can be useful as screening instruments for identifying
substance-related problems among adolescents [40, 61]. It
should be noted that in our multivariable analyses, mindful-
ness, impulsivity and sensation seeking as well as dimen-
sions of externalizing (hyperactivity) and internalizing
(emotional) problems were correlated but added unique
proportions of explained variance for SUD. However, this
pattern did not generalize across all different SUD subtypes.

In the additional analyses, the pattern of associations was
much more consistent across SUD subtypes and the associa-
tions were also typically stronger when assessed separately.
For example, stress was substantially correlated with SDQ-
dimensions of psychopathology, mindfulness and impul-
sivity. While stress was not significant in the multivariate
models for all outcomes except of cannabis abuse, it was
significantly associated across all outcomes in the additional
analyses. The associations between impulsivity (to a lesser
degree also sensation seeking) and particularly mindfulness
were much more consistent and stronger when separate vari-
able associations were assessed.

While multicollinearity between explanatory variables
can be problematic in multivariable analyses, the apparent
intercorrelations in the present results appear conceptually
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plausible. In general, SUDs are highly comorbid with other
mental problems and share a variety of risk and resilience
factors in the spectrum of internalizing and externalizing
problems [62, 63]. With regard to mindfulness, impulsiv-
ity and emotional and behavioral problems in particular a
possible overlap is supported by previous studies [64, 65].
Single and colleagues [28], for example, found that an asso-
ciation between mindfulness and alcohol-related problems
was explained by low levels of emotional psychopathology.
Other recent research found that dimensions of impulsivity
and self-regulation are associated with mindfulness [64].
While in the present study, we explored direct associations
of these factors with substance use disorders, the relations
between characteristics of mindfulness, impulsivity, sen-
sation seeking, emotional and behavioral problems may
include indirect chains of associations and should be exam-
ined in more detail in further analyses [65].

Implications and added value of the study

The present study provides a much needed empirical base
for estimating treatment needs for the youth population in
Germany [50], which have been derived rather indirectly
from inadequate data bases. The methodology is largely
comparable to existing survey-based research in representa-
tive samples from the general population and provides high
levels of generalizability. Samples relying on adolescents
in school or in treatment may underestimate substance use
because they do not include adolescents who have dropped
out of school or are in residential care.

The prevalence rates found in this study provide a base-
line for future epidemiological studies. Given that patterns
of substance use change historically, it is important to moni-
tor trends and changes in prevalence rates to estimate public
health demands.

Interestingly, while youth alcohol use in Germany has
been decreasing steadily in the past two decades, the pro-
portion of persons who consume alcohol (and other sub-
stances) problematically has been rather stable [11, 31]. This
observation may inform public health initiatives towards a
stronger focus on targeted intervention approaches for those
who are at risk to develop substance use disorders. Cur-
rently, prevention programs in the context of substance use
focus on universal and mostly school-based measures in the
general population [66].

Considering the ongoing initiative to legalize recreational
use of cannabis for adults in Germany [67], our data may
provide a starting point from which future developments
in the extent and prevalence of cannabis use disorders can
be evaluated. However, it is clear that long-term longitu-
dinal studies are needed for identifying the developmen-
tal conditions that play a role for stability and change of
substance (ab) use and dependence. Without longitudinal
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data, we cannot determine the reliability and validity of the
questionnaire-based operationalization of substance abuse
and dependence criteria. Likewise, it may be possible that
social desirability can influence response behavior for can-
nabis use, since this substance is illegal in Germany.

Moreover, while our DSM-IV-based prevalence rates
allow for a high comparability with previous studies [8, 11,
14, 31], they may underestimate the prevalence in compari-
son with prospective DSM-5-based studies, which apply a
lower diagnostic threshold (for a mild disorder). At least this
is suggested by recent survey data from the United States
that allows for a direct comparison: the prevalence rates
for alcohol and cannabis use disorder (aggregated DSM-
IV abuse and/or dependence) in the 12—17 age group were
1.7 and 1.8% in the 2019 survey [32] but 2.8 and 4.1% for
at least a mild alcohol and cannabis use disorder based on
DSM-5 in the 2020 survey [13].

The distinction of two well-defined categorical clinical
entities is similar to the ICD-10 and ICD-11 [3] which is
applied in the care systems of most European countries,
including Germany. However, statements about the diag-
nostic compatibility with the classification standards of the
ICD (ICD-10 and ICD-11) can only be made with caution
because of limited availability of data from youth popula-
tions and results from adult populations are mixed. Several
studies using adult samples suggest a relatively high level
of concordance between ICD-10- and DSM-IV-based preva-
lence rates. In an Australian study [68], there was a high
concordance between both classification systems for alco-
hol and cannabis dependence which was also higher than
the compatibility between both DSM versions. Likewise, a
large-scale study of over 12,000 adults from general popula-
tions in several countries showed very high overlap between
ICD-11 dependence diagnoses for alcohol and cannabis with
both ICD-10, as well as DSM-IV and (albeit with cutbacks)
DSM-5 [69].

Our results show that higher levels of trait mindfulness
are associated with a lower likelihood to meet DSM-IV
criteria for SUDs. Likewise, we found an inverse relation-
ship of trait mindfulness with other related risk factors for
substance use (disorders), such as impulsivity, stress, and
symptoms of psychopathology. Given the high comorbidity
with emotional and behavioral problems that is frequently
associated with adolescent substance use and the transdiag-
nostic qualities of mindfulness-based interventions [25, 70],
such interventions may be promising for youth populations.

Limitations

The generalizability of the study results may be limited
because of two issues. First, we lack information about
those adolescents who did not participate in the survey. We
can, therefore, not rule out a possible selection bias and

limitations to sample representativeness. Second, the survey
was conducted during the Corona pandemic. At the time of
data collection, German school-aged children and adoles-
cents were clearly affected by the restrictions to their usual
lives although the estimated turning point in the pandemic
and related problems across the federal states in Germany
was already passed for about six months [71]. Research on
the implications of the COVID-19 pandemic related condi-
tions such as the implementation of social distancing meas-
ures on adolescent substance use are mixed: a study from
Canada shows that the percentage of young alcohol and
cannabis users decreased but the frequency of use of both
substances increased. In a cohort-study among ninth- and
tenth-grade students in Northern California [72] in contrast
found that the overall prevalence of e-cigarette, cannabis, or
alcohol use did not meaningfully change with a state-wide
stay-at-home order.

Comparable data in youth samples in Germany are not
available, but there were increases in psychological stress
[38] and SDQ-based mental health problems [73] during
COVID-19 lockdown in Germany. Although SDQ-scores
and stress were included in the statistical analysis and DSM-
IV diagnostic criteria refer to a 12 months’ time frame with
the cross-sectional study we are unable to determine whether
the burden related to COVID-19 has affected the results.

Finally, it should be noted that the psychometric validity
of several measures in this survey study was not optimal.
The associations found in this study between the various
substance use disorders with stress, impulsivity, sensation
seeking, as well as the SDQ-dimensions emotional problems
and hyperactivity, although theoretically plausible, should be
viewed with some caution.

Conclusion

Our findings indicated that the criterion-based prevalence of
substance use disorders and particularly alcohol-related disor-
ders are widespread in a German youth population and exceed
the prevalence previously reported in studies from the United
States. The results indicated some similarities but also differ-
ences to previous studies the general German population. As
in previous studies, alcohol use disorders were most prevalent,
which can be expected in a high-consumption country for alco-
hol such as Germany. Among youth who reported actual use
within the past year of the assessed substances, prevalence
rates were substantially higher for cannabis use disorder com-
pared to alcohol use disorder. The proportion of adolescents
who met the criteria for cigarette dependence was many times
higher than for e-cigarettes, which played a relatively minor
role in the present study. This was similar to rates reported
by previous studies in adult populations. Several factors were
associated with substance use disorders, such as sex/gender,
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age, symptoms of internalizing and externalizing problems,
mindfulness, sensation seeking and impulsivity. Patterns of
associations suggest that these factors may not be entirely inde-
pendent which confirms previous conceptual and empirical
research. These findings contribute to a knowledge base indi-
cating that mindfulness and related factors such as impulsivity
may be useful for prevention and intervention for substance
use disorders and related behavioral and emotional problems.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00787-023-02173-0.

Author contributions NA, RT and LW conceived and designed the
study; NA, LW and KSK processed and analyzed data. NA drafted the
paper; KSK, RT and LW commented on the manuscript and provided
intellectual input.

Funding Open Access funding enabled and organized by Projekt
DEAL. With the public-funded research project IMAC-Mind: Improv-
ing Mental Health and Reducing Addiction in Childhood and Adoles-
cence through Mindfulness: Mechanisms, Prevention and Treatment
(2017-2023; 01GL1745A; subproject TPO), the Federal Ministry of
Education and Research (BMBF) contributes to improving the pre-
vention and treatment of children and adolescents with substance use
disorders and associated mental disorders. The funders had no role
in the study design, data collection, analysis, decision to publish, or
preparation of the manuscript. Project coordination was realized by the
German Center of Addiction Research in Childhood and Adolescence
at the University Medical Center Hamburg-Eppendorf. The consortium
comprises seven projects in Germany. Principal Investigators are Rainer
Thomasius (Coordinator, University Medical Center Hamburg-Eppen-
dorf), Tobias Banaschewski, Herta Flor (Central Institute of Mental
Health, Mannheim), Frauke Nees (Central Institute of Mental Health,
Mannheim, and University Medical Center Schleswig Holstein, Kiel
University), Johannes Kornhuber (Friedrich-Alexander-Universitét
Erlangen-Niirnberg), Michael Klein (Catholic University of Applied
Sciences, Cologne), Olaf Reis (University Medicine of Rostock), Tanja
Legenbauer (Ruhr-University Bochum), and Antonia Zapf (University
Medical Center Hamburg-Eppendorf). Further members of the consor-
tium are Nicolas Arnaud, Christiane Baldus, Anne Daubmann, Amra
Hot, Sabrina Kunze, Kathrin Simon-Kutscher, Anna-Lena Schulz,
Michael Supplieth (University Medical Center Hamburg-Eppendorf),
Karina Jansone, Stella Guldner, Sabina Millenet, Maren Prignitz
(Central Institute of Mental Health, Mannheim), Bernd Lenz, Peter
Fasching, Matthias Beckmann, Verena Nadine Buchholz, Eva-Maria
Siegmann, Anna Eichler, Jenny Gerlach, Christiane Miihle, Adriana
Titzmann (Friedrich-Alexander University Erlangen-Niirnberg), Lina-
Sophia Falkenberg, Daria Kunst (Catholic University of Applied Sci-
ences, Cologne), Lucie Waedel, Katrin Bogumil (University Medicine
of Rostock), Martin Holtmann, Regina Herdering, Carina Maria Huhn,
Lea Kretschmar, and Laura Mokros (Ruhr-University Bochum). For
more information, please visit our homepage www.IMAC-Mind.de.

Data availability The data that support the findings of this study are
available from the corresponding author upon reasonable request.

Declarations

Conflict of interest None.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-

tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,

@ Springer

provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Jordan CJ, Andersen SL (2017) Sensitive periods of substance
abuse: early risk for the transition to dependence. Dev Cogn Neu-
rosci 25:29—44. https://doi.org/10.1016/j.dcn.2016.10.004

2. Wittchen H-U, Behrendt S, Hofler M et al (2008) What are the
high risk periods for incident substance use and transitions to
abuse and dependence? Implications for early intervention and
prevention. Int J Methods Psychiatr Res 17(Suppl 1):S16-29.
https://doi.org/10.1002/mpr.254

3. International Classification of Diseases, Eleventh Revision
(ICD-11), World Health Organization (WHO) 2019/2021
https://icd.who.int/browsel 1. Licensed under Creative Com-
mons Attribution-No Derivatives 3.0 IGO licence (CC BY-ND
3.0 IGO). Accessed 27 Sep 2022

4. Plener P, Straub J, Fegert J, Keller F (2015) Treatment of mental
diseases in children in German hospitals: analysis of frequencies
in the years 2003-2012. Nervenheilkunde 34:18-23. https://doi.
org/10.1055/s-0038-1627551

5. European Monitoring Centre for Drugs and Drug Addiction
(2022) European Drug Report 2022: Trends and Develop-
ments. Publications Office of the European Union, Luxembourg.
https://www.emcdda.europa.eu/system/files/publications/14644/
TDAT22001ENN.pdf. Accessed 26 Aug 2022

6. European Monitoring Centre for Drugs and Drug Addiction.
(2020) ESPAD report 2019: results from the European school
survey project on alcohol and other drugs. Publications Office
of the European Union, Luxembourg. https://data.europa.eu/doi/
10.2810/877033

7. Orth B, Merkel C (2020) Die Drogenaffinitit Jugendlicher in
der Bundesrepublik Deutschland 2019. Rauchen, Alkoholkon-
sum und Konsum illegaler Drogen: aktuelle Verbreitung und
Trends. BZgA-Forschungsbericht Koln: Bundeszentrale Fiir
Gesundheitliche Aufklarung. https://doi.org/10.17623/BZGA:
225-DAS19-DE-1.0

8. Atzendorf J, Rauschert C, Seitz N-N et al (2019) The use of
alcohol, tobacco, illegal drugs and medicines: an estimate of
consumption and substance-related disorders in Germany. Dtsch
Arzteblatt Int 116:577-584. https://doi.org/10.3238/arztebl.
2019.0577

9. Thomasius R, Arnaud N, Holtmann M, Kiefer F (2020) Sub-
stance-related disorders in adolescence and young adulthood. Z
Kinder Jugendpsychiatr Psychother 48:448-452. https://doi.org/
10.1024/1422-4917/a000725

10. Wittchen HU, Perkonigg A, Lachner G, Nelson CB (1998) Early
developmental stages of psychopathology study (EDSP): objec-
tives and design. Eur Addict Res 4:18-27. https://doi.org/10.1159/
000018921

11. Perkonigg A, Lieb R, Wittchen HU (1998) Prevalence of use,
abuse and dependence of illicit drugs among adolescents and
young adults in a community sample. Eur Addict Res 4:58-66.
https://doi.org/10.1159/000018923

12. von Sydow K, Lieb R, Pfister H et al (2001) The natural course
of cannabis use, abuse and dependence over four years: a longi-
tudinal community study of adolescents and young adults. Drug


https://doi.org/10.1007/s00787-023-02173-0
http://www.IMAC-Mind.de
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.dcn.2016.10.004
https://doi.org/10.1002/mpr.254
https://icd.who.int/browse11
https://doi.org/10.1055/s-0038-1627551
https://doi.org/10.1055/s-0038-1627551
https://www.emcdda.europa.eu/system/files/publications/14644/TDAT22001ENN.pdf
https://www.emcdda.europa.eu/system/files/publications/14644/TDAT22001ENN.pdf
https://data.europa.eu/doi/10.2810/877033
https://data.europa.eu/doi/10.2810/877033
https://doi.org/10.17623/BZGA:225-DAS19-DE-1.0
https://doi.org/10.17623/BZGA:225-DAS19-DE-1.0
https://doi.org/10.3238/arztebl.2019.0577
https://doi.org/10.3238/arztebl.2019.0577
https://doi.org/10.1024/1422-4917/a000725
https://doi.org/10.1024/1422-4917/a000725
https://doi.org/10.1159/000018921
https://doi.org/10.1159/000018921
https://doi.org/10.1159/000018923

European Child & Adolescent Psychiatry (2024) 33:451-465

463

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Alcohol Depend 64:347-361. https://doi.org/10.1016/s0376-
8716(01)00137-5

. Substance Abuse and Mental Health Services Administration.

(2021). Key substance use and mental health indicators in the
United States: Results from the 2020 National Survey on Drug
Use and Health (HHS Publication No. PEP21-07-01-003, NSDUH
Series H-56). Rockville, MD: Center for Behavioral Health Sta-
tistics and Quality, Substance Abuse and Mental Health Services
Administration. https://www.samhsa.gov/data/

Kessler RC, Avenevoli S, Costello EJ et al (2012) Prevalence, per-
sistence, and sociodemographic correlates of DSM-IV disorders
in the national comorbidity survey replication adolescent supple-
ment. Arch Gen Psychiatry 69:372-380. https://doi.org/10.1001/
archgenpsychiatry.2011.160

Nawi AM, Ismail R, Ibrahim F et al (2021) Risk and protec-
tive factors of drug abuse among adolescents: a systematic
review. BMC Public Health 21:2088. https://doi.org/10.1186/
$12889-021-11906-2

Lees B, Garcia AM, Debenham J et al (2021) Promising vulner-
ability markers of substance use and misuse: a review of human
neurobehavioral studies. Neuropharmacology 187:108500.
https://doi.org/10.1016/j.neuropharm.2021.108500

. Jadhav KS, Boutrel B (2018) Prefrontal cortex development and

emergence of self-regulatory competence: the two cardinal fea-
tures of adolescence disrupted in context of alcohol abuse. Eur
J Neurosci 50:2274-2281. https://doi.org/10.1111/ejn.14316
Schneider S, Peters J, Bromberg U et al (2012) Risk taking
and the adolescent reward system: a potential common link to
substance abuse. Am J Psychiatry 169:39-46. https://doi.org/
10.1176/appi.ajp.2011.11030489

Nees F, Tzschoppe J, Patrick CJ et al (2012) Determinants of
early alcohol use in healthy adolescents: the differential contri-
bution of neuroimaging and psychological factors. Neuropsy-
chopharmacology 37:986-995. https://doi.org/10.1038/npp.
2011.282

Ashe ML, Newman MG, Wilson SJ (2015) Delay discounting
and the use of mindful attention versus distraction in the treat-
ment of drug addiction: a conceptual review. J Exp Anal Behav
103:234-248. https://doi.org/10.1002/jeab.122

Tang Y-Y, Posner MI, Rothbart MK, Volkow ND (2015) Circuitry
of self-control and its role in reducing addiction. Trends Cogn Sci
19:439-444. https://doi.org/10.1016/j.tics.2015.06.007

Priddy SE, Howard MO, Hanley AW et al (2018) Mindfulness
meditation in the treatment of substance use disorders and pre-
venting future relapse: neurocognitive mechanisms and clinical
implications. Subst Abuse Rehabil 9:103—-114. https://doi.org/10.
2147/SAR.S145201

Cavicchioli M, Movalli M, Maffei C (2018) The clinical efficacy
of mindfulness-based treatments for alcohol and drugs use disor-
ders: a meta-analytic review of randomized and nonrandomized
controlled trials. Eur Addict Res 24:137-162. https://doi.org/10.
1159/000490762

Rosenthal A, Levin ME, Garland EL, Romanczuk-Seiferth N
(2021) Mindfulness in treatment approaches for addiction—
underlying mechanisms and future directions. Curr Addict Rep
8:282-297. https://doi.org/10.1007/s40429-021-00372-w
Goldberg SB, Riordan KM, Sun S, Davidson RJ (2022) The
empirical status of mindfulness-based interventions: a system-
atic review of 44 meta-analyses of randomized controlled trials.
Perspect Psychol Sci 17:108-130. https://doi.org/10.1177/17456
91620968771

Montero-Marin J, Nuthall E, Byford S et al (2021) Update to the
effectiveness and cost-effectiveness of a mindfulness training
programme in schools compared with normal school provision
(MYRIAD): study protocol for a randomised controlled trial. Tri-
als 22:254. https://doi.org/10.1186/s13063-021-05213-9--

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Karyadi KA, VanderVeen JD, Cyders MA (2014) A meta-analysis
of the relationship between trait mindfulness and substance use
behaviors. Drug Alcohol Depend 143:1-10. https://doi.org/10.
1016/j.drugalcdep.2014.07.014

Single A, Keough MT (2021) Examining the prospective associa-
tions between mindfulness facets and substance use in emerging
adulthood. Alcohol Alcohol 56:64-73. https://doi.org/10.1093/
alcalc/agaal12

Arnaud N, Banaschewski T, Nees F et al (2020) Mindfulness in
development-oriented approaches to substance use prevention and
therapy: rationale, design and objectives of the research consor-
tium IMAC-Mind. Prax Kinderpsychol Kinderpsychiatr 69:353—
374. https://doi.org/10.13109/prkk.2020.69.4.353

American Psychiatric Association. (2000). Diagnostic and statisti-
cal manual of mental disorders, 4th edn. https://doi.org/10.1176/
ajp.152.8.1228

Seitz N-N, Lochbiihler K, Atzendorf J et al (2019) Trends in sub-
stance use and related disorders: analysis of the epidemiologi-
cal survey of substance abuse 1995-2018. Dtsch Arzteblatt Int
116:585-591. https://doi.org/10.3238/arztebl.2019.0585
Substance Abuse and Mental Health Services Administration
(2020) Key substance use and mental health indicators in the
United States: Results from the 2019 National Survey on Drug
Use and Health (HHS Publication No. PEP20-07-01-001, NSDUH
Series H-55). Rockville, MD: Center for Behavioral Health Sta-
tistics and Quality, Substance Abuse and Mental Health Services
Administration. https://www.samhsa.gov/data/ Accessed 20.
August 2022.

Bourdon KH, Goodman R, Rae DS et al (2005) The strengths
and difficulties questionnaire: us normative data and psychomet-
ric properties. ] Am Acad Child Adolesc Psychiatry 44:557-564.
https://doi.org/10.1097/01.chi.0000159157.57075.c8

Woerner W, Becker A, Friedrich C et al (2002) Normative data
and evaluation of the German parent-rated strengths and difficul-
ties questionnaire (SDQ): results of a representative field study. Z
Kinder Jugendpsychiatr Psychother 30:105-112. https://doi.org/
10.1024//1422-4917.30.2.105

Hayes AF, Coutts JJ (2020) Use omega rather than Cronbach’s
alpha for estimating reliability. But.... Commun Methods Meas
14:1-24. https://doi.org/10.1080/19312458.2020.1718629
Becker A, Wang B, Kunze B et al (2018) Normative data of the
self-report version of the german strengths and difficulties ques-
tionnaire in an epidemiological setting. Z Kinder- Jugendpsychiatr
Psychother 46:523-533. https://doi.org/10.1024/1422-4917/a0005
89

Lohbeck A, Schultheif3 J, Petermann F, Petermann U (2015) The
German self-report version of the strengths and difficulties ques-
tionnaire (SDQ-Deu-S): psychometric properties, factor structure,
and critical values. Diagnostica 61:222-235. https://doi.org/10.
1026/0012-1924/a000153

Paschke K, Arnaud N, Austermann MI, Thomasius R (2021) Risk
factors for prospective increase in psychological stress during
COVID-19 lockdown in a representative sample of adolescents
and their parents. BJPsych Open 7:€94. https://doi.org/10.1192/
bj0.2021.49

Woicik PA, Stewart SH, Pihl RO, Conrod PJ (2009) The substance
use risk profile scale: a scale measuring traits linked to reinforce-
ment-specific substance use profiles. Addict Behav 34:1042-1055.
https://doi.org/10.1016/j.addbeh.2009.07.001

Jurk S, Kuitunen-Paul S, Kroemer NB et al (2015) Personality
and substance use: psychometric evaluation and validation of the
substance use risk profile scale (SURPS) in English, Irish, French,
and German adolescents. Alcohol Clin Exp Res 39:2234-2248.
https://doi.org/10.1111/acer.12886

Brown KW, West AM, Loverich TM, Biegel GM (2011) Assess-
ing adolescent mindfulness: validation of an adapted mindful

@ Springer


https://doi.org/10.1016/s0376-8716(01)00137-5
https://doi.org/10.1016/s0376-8716(01)00137-5
https://www.samhsa.gov/data/
https://doi.org/10.1001/archgenpsychiatry.2011.160
https://doi.org/10.1001/archgenpsychiatry.2011.160
https://doi.org/10.1186/s12889-021-11906-2
https://doi.org/10.1186/s12889-021-11906-2
https://doi.org/10.1016/j.neuropharm.2021.108500
https://doi.org/10.1111/ejn.14316
https://doi.org/10.1176/appi.ajp.2011.11030489
https://doi.org/10.1176/appi.ajp.2011.11030489
https://doi.org/10.1038/npp.2011.282
https://doi.org/10.1038/npp.2011.282
https://doi.org/10.1002/jeab.122
https://doi.org/10.1016/j.tics.2015.06.007
https://doi.org/10.2147/SAR.S145201
https://doi.org/10.2147/SAR.S145201
https://doi.org/10.1159/000490762
https://doi.org/10.1159/000490762
https://doi.org/10.1007/s40429-021-00372-w
https://doi.org/10.1177/1745691620968771
https://doi.org/10.1177/1745691620968771
https://doi.org/10.1186/s13063-021-05213-9--
https://doi.org/10.1016/j.drugalcdep.2014.07.014
https://doi.org/10.1016/j.drugalcdep.2014.07.014
https://doi.org/10.1093/alcalc/agaa112
https://doi.org/10.1093/alcalc/agaa112
https://doi.org/10.13109/prkk.2020.69.4.353
https://doi.org/10.1176/ajp.152.8.1228
https://doi.org/10.1176/ajp.152.8.1228
https://doi.org/10.3238/arztebl.2019.0585
https://www.samhsa.gov/data/
https://doi.org/10.1097/01.chi.0000159157.57075.c8
https://doi.org/10.1024//1422-4917.30.2.105
https://doi.org/10.1024//1422-4917.30.2.105
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1024/1422-4917/a000589
https://doi.org/10.1024/1422-4917/a000589
https://doi.org/10.1026/0012-1924/a000153
https://doi.org/10.1026/0012-1924/a000153
https://doi.org/10.1192/bjo.2021.49
https://doi.org/10.1192/bjo.2021.49
https://doi.org/10.1016/j.addbeh.2009.07.001
https://doi.org/10.1111/acer.12886

464

European Child & Adolescent Psychiatry (2024) 33:451-465

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

attention awareness scale in adolescent normative and psychiat-
ric populations. Psychol Assess 23:1023-1033. https://doi.org/10.
1037/a0021338

Michalak J, Heidenreich T, Strohle G, Nachtigall C (2008) Ger-
man version of the mindful attention an awareness scale (MAAS)—
psychometric features of a mindfulness questionnaire. Z Klin Psy-
chol Psychother 37:200-208. https://doi.org/10.1026/1616-3443.
37.3.200

Wartberg L, Kriston L, Thomasius R (2019) Prevalence of prob-
lem drinking and associated factors in a representative German
sample of adolescents and young adults. J Public Health 41:543—
549. https://doi.org/10.1093/pubmed/fdy 163

Harrison PA, Fulkerson JA, Beebe TJ (1998) DSM-IV substance
use disorder criteria for adolescents: a critical examination based
on a statewide school survey. Am J Psychiatry 155:486-492.
https://doi.org/10.1176/ajp.155.4.486

Perkonigg A, Goodwin RD, Fiedler A et al (2008) The natural
course of cannabis use, abuse and dependence during the first
decades of life. Addiction 103:439-449. https://doi.org/10.1111/j.
1360-0443.2007.02064.x

Chassin L, Sher KJ, Hussong A, Curran P (2013) The develop-
mental psychopathology of alcohol use and alcohol disorders:
research achievements and future directions. Dev Psychopathol
25:1567-1584. https://doi.org/10.1017/S0954579413000771

De Looze M, Raaijmakers Q, Ter Bogt T et al (2015) Decreases in
adolescent weekly alcohol use in Europe and North America: evi-
dence from 28 countries from 2002 to 2010. Eur J Public Health
25(Suppl 2):69-72. https://doi.org/10.1093/eurpub/ckv031
Statistisches Bundesamt DESTATIS (2022) https://www.destatis.
de/DE/Presse/Pressemitteilungen/2022/05/PD22_N024_23.html
Accessed 28 Sep 2022

Silvers JA, Squeglia LM, Rgmer Thomsen K et al (2019) Hunting
for what works: adolescents in addiction treatment. Alcohol Clin
Exp Res 43:578-592. https://doi.org/10.1111/acer.13984
Arnaud N, Thomasius R (2022) Substance-related disorders and
transition psychiatry. Nervenarzt 93:341-350. https://doi.org/10.
1007/500115-022-01266-6

Winters KC, Martin CS, Chung T (2011) Substance use disorders
in DSM-IV when applied to adolescents. Addiction 106:882-884.
https://doi.org/10.1111/j.1360-0443.2010.03334.x

Peacock A, Leung J, Larney S et al (2018) Global statistics on
alcohol, tobacco and illicit drug use: 2017 status report. Addiction
113:1905-1926. https://doi.org/10.1111/add.14234

Orth B, Merkel C (2022) Der Substanzkonsum Jugendlicher
und junger Erwachsener in Deutschland. Ergebnisse des Alko-
holsurveys 2021 zu Alkohol, Rauchen, Cannabis und Trends.
BZgA-Forschungsbericht. Koéln: Bundeszentrale fiir gesund-
heitliche Aufkldarung. https://doi.org/10.17623/BZGA:Q3-ALKSY
21-DE-1.0

Lopez-Quintero C, Pérez de los Cobos J, Hasin DS et al (2011)
Probability and predictors of transition from first use to depend-
ence on nicotine, alcohol, cannabis, and cocaine: results of the
national epidemiologic survey on alcohol and related conditions
(NESARC). Drug Alcohol Depend 115:120-130. https://doi.org/
10.1016/j.drugaledep.2010.11.004

Arnaud N, Holtmann M, Melchers P et al (2021) Use of electronic
cigarettes (e-cigs) and e-shishas by children and adolescents: evi-
dence paper of the joint addiction commission of the German
Societies and Professional Associations of Child and Adolescent
Psychiatry and Psychotherapy. Z Kinder Jugendpsychiatr Psy-
chother 50:121-132. https://doi.org/10.1024/1422-4917/a000831
Yoong SL, Stockings E, Chai LK et al (2018) Prevalence of elec-
tronic nicotine delivery systems (ENDS) use among youth glob-
ally: a systematic review and meta-analysis of country level data.
Aust N Z J Public Health 42:303-308. https://doi.org/10.1111/
1753-6405.12777

@ Springer

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Berry KM, Fetterman JL, Benjamin EJ et al (2019) Association
of electronic cigarette use with subsequent initiation of tobacco
cigarettes in US youths. JAMA Netw Open 2:e187794. https://doi.
org/10.1001/jamanetworkopen.2018.7794

Orth B, Merkel C (2018) The decline of cigarette smoking among
adolescents and young adults in Germany and the rising relevance
of waterpipes, e-cigarettes and e-hookahs. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz 61:1377-1387. https://
doi.org/10.1007/s00103-018-2820-1

Legleye S, Aubin HJ, Falissard B, Beck F, Spilka S (2021) Experi-
menting first with e-cigarettes versus first with cigarettes and tran-
sition to daily cigarette use among adolescents: the crucial effect
of age at first experiment. Addiction 116:1521-1531. https://doi.
org/10.1111/add.15330

Lin JA, Harris SK, Shrier LA (2021) Trait mindfulness and can-
nabis use-related factors in adolescents and young adults with
frequent use. Subst Abuse 42:968-973. https://doi.org/10.1080/
08897077.2021.1901179

Castellanos-Ryan N, O’Leary-Barrett M, Sully L, Conrod P (2013)
Sensitivity and specificity of a brief personality screening instru-
ment in predicting future substance use, emotional, and behavioral
problems: 18-month predictive validity of the substance use risk
profile scale. Alcohol Clin Exp Res 37(Suppl 1):E281-290. https://
doi.org/10.1111/5.1530-0277.2012.01931.x

Rohde P, Lewinsohn PM, Seeley JR (1996) Psychiatric comorbid-
ity with problematic alcohol use in high school students. J Am
Acad Child Adolesc Psychiatry 35:101-109. https://doi.org/10.
1097/00004583-199601000-00018

Fenton MC, Keyes K, Geier T et al (2012) Psychiatric comorbid-
ity and the persistence of drug use disorders in the United States.
Addiction 107:599-609. https://doi.org/10.1111/j.1360-0443.
2011.03638.x

Herchenroeder L, Norton EO, Hetelekides EM et al (2022) Delay-
ing Gratification’s role in the relationship between facets of mind-
fulness and substance use outcomes. Addict Behav 125:107163.
https://doi.org/10.1016/j.addbeh.2021.107163

Waddell JT, Blake AJ, Chassin L (2021) Relations between impul-
sive personality traits, alcohol and cannabis co-use, and negative
alcohol consequences: a test of cognitive and behavioral media-
tors. Drug Alcohol Depend 225:108780. https://doi.org/10.1016/j.
drugalcdep.2021.108780

Arnaud N, Thomasius R (2018) Prevention of substance use dis-
orders. Z Kinder Jugendpsychiatr Psychother 48:381-392. https://
doi.org/10.1024/1422-4917/a000636

Ransing R, de la Rosa PA, Pereira-Sanchez V et al (2022) Current
state of cannabis use, policies, and research across sixteen coun-
tries: cross-country comparisons and international perspectives.
Trends Psychiatry Psychother 44:¢20210263. https://doi.org/10.
4762/2237-6089-2021-0263

Lago L, Bruno R, Degenhardt L (2016) Concordance of ICD-11
and DSM-5 definitions of alcohol and cannabis use disorders: a
population survey. Lancet Psychiatry 3:673—684. https://doi.org/
10.1016/S2215-0366(16)00088-2

Degenhardt L, Bharat C, Bruno R et al (2019) Concordance
between the diagnostic guidelines for alcohol and cannabis use
disorders in the draft ICD-11 and other classification systems:
analysis of data from the WHO’s World Mental Health Surveys.
Addiction 114:534-552. https://doi.org/10.1111/add.14482
Dunning DL, Griffiths K, Kuyken W et al (2019) Research review:
The effects of mindfulness-based interventions on cognition and
mental health in children and adolescents—a meta-analysis of ran-
domized controlled trials. J Child Psychol Psychiatry 60:244-258.
https://doi.org/10.1111/jcpp.12980

Kriston L (2021) Development of the coronavirus epidemic in the
German federal states up to July 2020. Z Allgemeinmed 05:223—
223. https://doi.org/10.3238/zfa.2021.0223-0228


https://doi.org/10.1037/a0021338
https://doi.org/10.1037/a0021338
https://doi.org/10.1026/1616-3443.37.3.200
https://doi.org/10.1026/1616-3443.37.3.200
https://doi.org/10.1093/pubmed/fdy163
https://doi.org/10.1176/ajp.155.4.486
https://doi.org/10.1111/j.1360-0443.2007.02064.x
https://doi.org/10.1111/j.1360-0443.2007.02064.x
https://doi.org/10.1017/S0954579413000771
https://doi.org/10.1093/eurpub/ckv031
https://www.destatis.de/DE/Presse/Pressemitteilungen/2022/05/PD22_N024_23.html
https://www.destatis.de/DE/Presse/Pressemitteilungen/2022/05/PD22_N024_23.html
https://doi.org/10.1111/acer.13984
https://doi.org/10.1007/s00115-022-01266-6
https://doi.org/10.1007/s00115-022-01266-6
https://doi.org/10.1111/j.1360-0443.2010.03334.x
https://doi.org/10.1111/add.14234
https://doi.org/10.17623/BZGA:Q3-ALKSY21-DE-1.0
https://doi.org/10.17623/BZGA:Q3-ALKSY21-DE-1.0
https://doi.org/10.1016/j.drugalcdep.2010.11.004
https://doi.org/10.1016/j.drugalcdep.2010.11.004
https://doi.org/10.1024/1422-4917/a000831
https://doi.org/10.1111/1753-6405.12777
https://doi.org/10.1111/1753-6405.12777
https://doi.org/10.1001/jamanetworkopen.2018.7794
https://doi.org/10.1001/jamanetworkopen.2018.7794
https://doi.org/10.1007/s00103-018-2820-1
https://doi.org/10.1007/s00103-018-2820-1
https://doi.org/10.1111/add.15330
https://doi.org/10.1111/add.15330
https://doi.org/10.1080/08897077.2021.1901179
https://doi.org/10.1080/08897077.2021.1901179
https://doi.org/10.1111/j.1530-0277.2012.01931.x
https://doi.org/10.1111/j.1530-0277.2012.01931.x
https://doi.org/10.1097/00004583-199601000-00018
https://doi.org/10.1097/00004583-199601000-00018
https://doi.org/10.1111/j.1360-0443.2011.03638.x
https://doi.org/10.1111/j.1360-0443.2011.03638.x
https://doi.org/10.1016/j.addbeh.2021.107163
https://doi.org/10.1016/j.drugalcdep.2021.108780
https://doi.org/10.1016/j.drugalcdep.2021.108780
https://doi.org/10.1024/1422-4917/a000636
https://doi.org/10.1024/1422-4917/a000636
https://doi.org/10.4762/2237-6089-2021-0263
https://doi.org/10.4762/2237-6089-2021-0263
https://doi.org/10.1016/S2215-0366(16)00088-2
https://doi.org/10.1016/S2215-0366(16)00088-2
https://doi.org/10.1111/add.14482
https://doi.org/10.1111/jcpp.12980
https://doi.org/10.3238/zfa.2021.0223-0228

European Child & Adolescent Psychiatry (2024) 33:451-465 465

72. Chaftee BW, Cheng J, Couch ET et al (2021) Adolescents’ sub- 73. Ravens-Sieberer U, Kaman A, Erhart M et al (2022) Impact of the

stance use and physical activity before and during the COVID-19 COVID-19 pandemic on quality of life and mental health in chil-
pandemic. JAMA Pediatr 175:715-722. https://doi.org/10.1001/ dren and adolescents in Germany. Eur Child Adolesc Psychiatry
jamapediatrics.2021.0541 31:879-889. https://doi.org/10.1007/s00787-021-01726-5

@ Springer


https://doi.org/10.1001/jamapediatrics.2021.0541
https://doi.org/10.1001/jamapediatrics.2021.0541
https://doi.org/10.1007/s00787-021-01726-5

	Prevalence of substance use disorders and associations with mindfulness, impulsive personality traits and psychopathological symptoms in a representative sample of adolescents in Germany
	Abstract
	Introduction
	Methods
	Procedures and participants

	Measures
	Assessment of substance use and substance use disorders
	Explanatory variables
	Psychopathological symptoms
	Psychological stress
	Impulsivity and sensation seeking
	Trait mindfulness
	Sociodemographic characteristics


	Data analysis
	Results
	Prevalence of substance use
	Prevalence of substance use disorders
	Substance use disorders and associated factors
	Unspecific SUD and multiple SUDs
	SUD subtypes: alcohol abuse and dependence
	SUD subtypes: cannabis abuse and dependence
	SUD subtypes: cigarette and e-cigarette dependence
	Additional analyses


	Discussion
	Prevalence rates of substance use disorders
	Alcohol use disorders
	Cannabis use disorders
	Tobacco and e-cigarette dependence
	Associations with mindfulness and related factors
	Implications and added value of the study
	Limitations

	Conclusion
	References




