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Abstract

The aim of this study is to investigate associations between use of cigarettes, cannabis, and alcohol (CCA) and psychosocial
problems among adolescents with different cultural backgrounds living in Nordic countries. Data from six questionnaire-
based surveys conducted in Denmark, Norway, and Greenland, with participants from different cultural and religious back-
grounds, were compared. A total of 2212 adolescents between 15 and 18 years of age participated in the study. The surveys
were carried out nationally and in school settings. All adolescents answered a 12-item questionnaire (YouthMap12) with
six questions identifying externalizing behavior problems and six questions identifying internalizing behavior problems,
as well as four questions regarding childhood neglect and physical or sexual abuse, and questions about last month use of
CCA. Externalizing behavior problems were strongly associated with all types of CCA use, while childhood history of abuse
and neglect was associated with cigarette and cannabis use. The associations did not differ by sample. Despite differences
between samples in use of CCA, national, cultural, and socioeconomic background, very similar associations were found
between psychosocial problems and use of CCA. Our findings highlight the need to pay special attention to adolescents
with externalizing behavior problems and experiences of neglect and assault in CCA prevention programs, across different
ethnic and socioeconomic backgrounds.

Keywords Risk factors - Substance use - Adolescents - Externalizing behavior problems - Internalizing behavior problems -
Culture

Introduction

Nordic countries are often viewed as being very comparable
with regard to social politics and level of welfare. Norway
and Denmark in particular share a very similar language
and were historically united with Norway being under Dan-
ish rule from 1387 to 1814 [1]. Greenland, at that time an
island with Norse settlements, remained under Danish rule
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after Norway became an independent state. However, real
attempts to modernize the country and assimilate a more
Danish culture into the Greenlandic population only began
in the middle of the 20th century. With the introduction
of Home Rule in 1979, Greenland has gradually regained
autonomy; however, Danish is still taught in schools and
Greenland is still highly dependent on Danish subsidies, just
as Denmark still controls Greenlandic foreign affairs and
defense policies [2].

Despite these historical ties, comparable welfare sys-
tems, similar language, and the ethnical homogeneity that
characterizes the Nordic countries, differences in the use of
cigarettes, cannabis, and alcohol (CCA) have been found in
the young population [3]. The European school survey pro-
ject on alcohol and other drugs (ESPAD) from 2015 among
adolescents aged 15-16 years [3] showed that the prevalence
of last month use of cigarettes was 10% in Norway and 19%
in Denmark, while a school survey in Greenland from 2014
found that 47% of adolescents aged 15-17 years smoked
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cigarettes daily [4]. The ESPAD report also showed that 2%
of Norwegian and 5% of Danish adolescents had used can-
nabis in the last month [3], while the school survey in Green-
land found that 9% of 15-17 years old had used cannabis
within the last month [4]. The frequency of alcohol use in
the last month ranged from three occasions in Norway to six
occasions in Denmark [3], while a school survey study from
2011 found that 20% of Greenlandic 10th graders reported
drinking alcohol at least once a week [5].

These numbers represent CCA use in the general young
population in these Nordic countries. On a national level,
little is known about CCA use among adolescents with non-
Scandinavian cultural backgrounds living in these countries.
However, ethnic differences in CCA use do appear to exist.
The youth@hordaland survey found that ethnic Norwe-
gian adolescents were less likely to smoke cigarettes and
use illicit drugs than minority adolescents from countries
within the European Union, European Economic Area or
the US (EU/EEA countries) and more likely to use alcohol
or smoke cigarettes than minority adolescents from non-EU/
EEA countries [6].

Adolescents who initiate CCA use at a young age and
develop problems related to CCA use are at an increased
risk of educational dropout [7, 8], and thus risk becoming
marginalized with little or no attachment to work life. Pre-
venting initiation of CCA use in adolescents is, therefore,
of major importance. However, use, and particularly regular
use, of CCA among adolescents must be understood in the
context of their social and/or psychological life in general,
and in relation to other risk-taking behaviors such as crimi-
nal behavior, risky sexual behavior, and driving-related risks
[9].

One of the most widely agreed upon frameworks in
developmental psychopathology is the subdivision of dis-
orders into externalizing and internalizing psychopathology
[10]. Examples of internalizing symptoms are depressive
thoughts, anxiety, feelings of loneliness, suicidal ideation,
and deliberate self-harm. Externalizing behaviors, on the
other hand, consist of a class of behaviors that are mani-
fested in outward behaviors and reflect a person acting
negatively upon the external environment including oppo-
sitional, aggressive, impulsive, disruptive, hyperactive, and
rule-breaking behavior.

Externalizing behavior problems have generally been
found to predict both substance use and substance use dis-
orders [11, 12]. Longitudinal studies have found a strong
positive relationship between the presence of externalizing
behaviors in childhood and subsequent substance use in ado-
lescence [13—15]. Some of the more robust findings are posi-
tive associations between conduct problems and subsequent
heavy use of alcohol [16—18].

In addition, externalizing behavior problems have been
found to be relatively stable and to carry with them a poor
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outcome prognosis [19], partially mediated by early onset
substance use and school problems [20]. Both externalizing
and internalizing behavior problems have been reported to
be associated with tobacco smoking [21-24], and adoles-
cent cannabis use has been linked with disorders that are
rooted in externalizing problems, such as attention-deficit/
hyperactivity disorder (ADHD) and conduct disorder [25,
26], as well as more general mental health and social prob-
lems [27-30]. Several studies have found no or very modest
associations between internalizing behavior problems and
use of CCA [13, 30-35].

While some children may be predisposed towards devel-
oping externalizing or internalizing behavior problems [36],
environmental factors, such as child maltreatment and grow-
ing up in poor neighborhoods, enhance the risk of develop-
ing these types of behavior problems [31, 36]. Moreover,
stressful or traumatic experiences such as childhood neglect
and physical or sexual abuse have been found to be associ-
ated with substance use [31, 37, 38].

Although different psychosocial problems have been
shown to add to the risk of developing substance use prob-
lems in adolescence, there may also be differences in the
causes and patterns of substance use in adolescents and
youth depending on their cultural or ethnic background. The
previous studies have found significant ethnic differences in
the patterns of adolescent substance use [39-41]. A study
in the US by James et al. [42] found that high cultural iden-
tity (i.e., identity that is associated with positive attitudes
towards and a sense of belonging to one’s ethnic group) was
positively associated with heavy drug use in adolescence.
Furthermore, cultural identity was more prominent in ethnic
minority youth than in Caucasian youth. However, James
et al. argue that social influences rather than ethnicity play
a large part in the development of drug use in youth. Ethnic
or racial differences in age of initiation, course, and dura-
tion of substance use was also found in a large longitudinal
study from the US by Chen et al. [43], who argue that future
research should focus on identifying both the common and
unique mechanisms that may increase the risk of adolescent
substance use.

In many settings, a comprehensive assessment of a full
spectrum of psychopathology may not be feasible. This
includes large-scale population surveys as well as studies
of clinical populations that may either be difficult to reach,
or have difficulties completing long test batteries or self-
report assessments. Recently, the YouthMap12 question-
naire (Appendix 1) was developed as a brief measure of
externalizing and internalizing spectrum difficulties, and it
was found to have adequate psychometric properties. The
externalizing factor was, as expected, strongly associated
with substance use and use of psychotropic medication in
a population-based sample of adolescents and young adults
[32]. However, the validation study of the YouthMap12
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relied on respondents from a single country with an ethni-
cally homogeneous population, restricting the generalizabil-
ity to other cultures.

The aim of the present study was to investigate whether
associations between psychosocial factors and CCA use
among adolescents are similar across, or specific to, different
Nordic countries or ethnic and socioeconomic backgrounds.
This was done by examining CCA use in six samples includ-
ing adolescents from Denmark, Greenland, and Norway with
either Danish or Norwegian ethnic background, Arabic
background, Inuit background, or mixed cultural background
other than Danish or Norwegian. Concerning the relation-
ship between psychosocial factors and CCA use, we tested
whether the association between psychosocial factors and
substance use differed by sample.

Methods
Samples

Data were drawn from the following separate surveys:

(1) The National YouthMap Survey 2014 (NYS2014
DK): participants aged 15-18 years were randomly drawn
from the central person register by Statistics Denmark (the
central authority on Danish statistics). Potential respond-
ents were invited by postal letter to complete a Web-based
questionnaire. Telephone interviews were conducted with
those individuals who had not responded after two remind-
ers. This resulted in a total of 1104 participants represent-
ing a response rate of 77%. No immigrants or second-gen-
eration immigrants were included in this sample and only
adolescents who were enrolled in educational activities were
included.

(2) The Gentofte YouthMap Survey 2015 (Gent2015
DK): Gentofte is the wealthiest municipality in Denmark.
The mean total family income in 2014 was 115,093 EUR for
a family in Gentofte versus 64,474 EUR for an average Dan-
ish family. The same procedure as NYS2014 was used. This
sample consisted of 450 respondents (aged 15—18 years)
representing a response rate of 70%. Again, no immigrants
or second-generation immigrants were included in the sam-
ple and only adolescents who were enrolled in educational
activities were included.

(3) The Aarhus School-Based Survey 2014 (Aarhus2014
Arabic): students from 10th grade aged 15-17 years with
an Arabic cultural background living in Aarhus, the second
largest city in Denmark, were invited to participate in the
study. In total, 122 completed the questionnaire representing
a response rate of 62%. In Denmark, 10th grade is optional.
After 9th grade, Danish students are typically divided into
students enrolled into continuation/boarding schools (living
outside home), upper secondary education (high schools), or

a local 10th grade (living at home) typically preparing the
students for an upper secondary or vocational education. The
students from this sample belonged to the latter category.

(4) and (5) The Stavanger School-Based Survey 2016:
Stavanger is the fourth largest city in Norway. The oil indus-
try has its main seat in Stavanger; and for many years, Sta-
vanger was one of the richest municipalities in the country.
Upper secondary students aged 16—18 years were invited
to participate in the study. In total, 451 students completed
the questionnaire representing a response rate of 72%. The
Stavanger sample was subsequently divided into ethnic Nor-
wegian students (N=362, Stav2016 N) and immigrant and
second-generation immigrants (N =89, Stav2016 N mixed).
The two upper secondary schools from which the samples
are drawn are located in the Stavanger region and offer most
curriculums available in Norway. Thus, it is assumed that the
schools are representative for upper secondary students in
the Stavanger region.

(6) The Nuuk School-Based Survey 2014 (Nuuk2014):
students aged 15—16 years with an Inuit cultural background
living in Nuuk participated in the study. Nuuk is the Capi-
tal of Greenland with approximately 17,000 inhabitants
(total inhabitants of Greenland is approximately 56,000).
The study was carried out in the four schools that offer
10th grade (lower secondary) in Nuuk. In total, 175 student
attended 10th grade at the time of the study. Because of
technical problems in one of these schools, only 102 ques-
tionnaires were completed. Non-Greenlandic students were
excluded from the data yielding 85 answers for analysis. The
10th grade in Nuuk corresponds to the 9th grade in Den-
mark. The sample does not represent all 10th grade students
living in Nuuk, since the school with the highest number of
incomplete questionnaires also has the highest number of
socially disadvantaged students.

All participants gave their consent and the surveys were
approved by the Danish Data Protection Agency just as all
confidentiality and privacy requirements were met.

Measures

YouthMap is a measure developed to monitor individual
psychosocial problems or resources and substance use
among adolescents and young adults [44]. In this study,
specific attention was paid to the YouthMap12, which is a
subset of 12 items measuring psychological and behavioral
problems drawn from the complete YouthMap question-
naire. The 12 items are divided into two factors—an exter-
nalizing problem factor (EP6), which includes 6 questions
about problem behaviors in school (troublemaker, disrup-
tive in classroom, conflict with teacher, truancy, expelled
from school) and violent behavior in general, and an inter-
nalizing problem factor (IP6) which includes 6 questions
about depression, anxiety, feelings of loneliness, suicidal
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ideation, deliberate self-harm, and eating disorders. The 12
items were initially selected from standardized and widely
used questionnaires including the European Adolescent
Drug Abuse Diagnosis [45] and the European Addiction
Severity Index [46] (for a more detailed description of the
selection process, please see [32]).

The construction of the two YouthMap12 factors and
their reliability and stability are described in detail in a
validation study by Pedersen et al. [32], which included
youth aged 15-25 years. The study found Cronbach’s
alpha (o) between 0.71 and 0.75 for EP6 and between 0.75
and 0.80 for IP6. In the present study, a for EP6 ranged
between 0.60 (Nuuk) and 0.80 (Aarhus2014 Arabic),
while o for IP6 ranged between 0.76 (Gent2015) and 0.88
(Stav2016 N mixed).

In addition to YouthMap12, we used the Neglect Assault
Index (NAI4) which includes the following four questions:
(1) Have you ever been subjected to neglect? (2) Have you
ever been subjected to sexual assault or sexual abuse? (3)
Have you ever been subjected to physical assault or abuse?
(4) Has someone ever made threats to your life or to seri-
ously injure you? The four questions are answered by yes or
no (max score 4) and are similar to items used in other sur-
veys, [47]. Factor analysis and o showed that NAI4 did not
constitute a single reliable factor. Therefore, NAI4 should be
thought of as an index of number of lifetime neglect/assault
experiences.

To measure use of CCA, we used last month prevalence.
Initially, we used the European Monitoring Centre for Drugs
and Drug Addiction (EMCDDA) classification of drug use
last month which divides use into the following categories:
1-3 days, 4-9 days, 10-19 days, and 20+ days [48]. How-
ever, most of these categories were not applicable for the six
samples of adolescents. In the Stav2016 N mixed sample,
only one person had smoked cigarettes 20+ days and only
three persons had used cannabis 44 days the last month.
Therefore, we chose to dichotomize the CCA categories
and defined use of CCA as follows: Cigarettes 1+ days last
month, cannabis 1+ days last month, and alcohol 4+ days
last month. While these cutoffs may appear low in terms of
identifying problematic use of substances, the participants
in the samples are very young and hence at an age that has
previously been used as a cutoff for the early initiation of
cannabis use [49]. The higher cutoff for alcohol is explained
by the relative normalization of alcohol use among Nordic
adolescents. Data about cigarette smoking were not available
from the Nuuk2014 sample.

Translation of YouthMap (which includes YouthMap12,
NAI4, and measures of CCA use) from Danish to Green-
landic was carried out by psychology students fluent in
both Danish and Greenlandic language. Since the Danish
and Norwegian languages are very similar, especially in
writing, the translation of the questionnaire from Danish to
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Norwegian was carried out by Norwegian researchers famil-
iar with the Danish language.

Statistical analysis

We used binomial logistic regression analyses and adjusted
odds ratios (AOR) to estimate associations between CCA use
and scores in EP6, IP6, and NAI4. All associations between
EP6 and CCA use were adjusted for age, [P6 and NAI4; all
associations between IP6 and CCA use were adjusted for
age, EP6 and NAI4, and finally, all associations between
NAI4 and CCA use were adjusted for age, I[P6 and EP6.

To assess differences between samples, we conducted
interaction analysis using samples as a nominal predic-
tor and the EP6, IP6, and NAI4 as continuous indicators.
In each case, we used the Bayesian information criterion
(BIC) and Akaike information criterion (AIC) to determine
whether a model with an interaction between sample and
continuous predictor was superior to a model with only the
sample and the continuous predictor. The BIC and AIC are
indicators of model fit that takes on smaller values as model
fit improves, but higher values as the number of parameters
in the model increases. Thereby, the BIC/AIC are informa-
tive in indicating whether or not a model that includes fur-
ther terms improves model fit.

Results

Demographic differences and similarities between the six
samples are presented in Table 1.

Prevalence of CCA use and psychosocial problems
in the six samples

The prevalence of CCA use is presented in Table 2.

The sample selections and the data collection method
were not identical for the six samples, and therefore, it is not
possible to compare the different samples with each other.
Nevertheless, it is in line with reports from the ESPAD stud-
ies that CCA use is much higher among Danish than Nor-
wegian youth and that cannabis use among the youngest
adolescents from Greenland is high [3].

Table 3 shows the prevalence of psychosocial problems in
the six samples. To provide an estimate of how common it
is for a respondent from a given sample to have an elevated
score on a given scale, we defined scores on the EP6, IP6,
and NAI4 close to the 90th percentile or above as elevated.
The value for all three indicators was 2 or more.

The groups differed in terms of externalizing behav-
ior problems [;(2(5) =24.71, p<0.001], with the Arabic
Aarhus sample most likely to report elevated externaliz-
ing problems, followed by the mixed Norwegian sample
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Table 1 Demographic characteristics of the six samples
NYS2014 Gent2015 Stav2016 N Stav2016 N mixed  Aarhus2014 Nuuk2014
Ethnic Ethnic Ethnic Ethnic mixed Arabic Ethnic
Danish Danish Norwegian Norway Culture Inuit
N all 1104 450 362 89 122 85
Women % 49.5 49.6 49.7 47.2 55.7 48.2
Mean age 16.5 16.4 16.7 16.9 16.1 15.2
N (%) 15 years 274 (24.8) 125 (27.8) 0 0 14 (11.5) 65 (76.5)
N (%) 16 years 251 (22.7) 121 (26.9) 166 (45.8) 24 (27.0) 82 (67.2) 20 (23.5)
N (%) 17 years 308 (27.9) 94 (20.9) 136 (37.6) 46 (51.6) 26 (21.3) 0
N (5) 18 years 271 (24.6) 110 (24.4) 60 (16.6) 19 (21.4) 0 0
Educational activities  Enrolled in Enrolled in 10-11th grade 10-11th grade 10th grade 9th grade
educational educational students not students not man- students not students
activities activities mandatory® datory mandatory mandatory

NYS2014 National YouthMap Survey 2014; Gent2015 Gentofte YouthMap Survey 2015; Stav2016 N Stavanger School-Based Survey 2016,
ethnic Norwegian students; Stav2016 N mixed Stavanger School-Based Survey 2016, immigrant and second-generation immigrants; Aarhus2014
Aarhus School-Based Survey 2014; Nuuk2014 Nuuk School-Based Survey 2014

#10-11th grade is not mandatory in Stavanger but is considered as a statutory right. About 90% of Stavanger youth choose this educational track

Table 2 Prevalence of cannabis,

, . N Cigarettes, 14+ days/ Cannabis, 14+ days/  Alcohol, 4+ days/

cigarettes, and alcohol use in month month month

the six samples for women and

men Men Women  Men Women  Men Women

Men/women Percent Percent Percent Percent Percent Percent

NYS2014 DK 558/546 23.7 28.0 12.0 6.2 26.7 24.2
Gent2015 DK 227/223 31.7 354 13.2 8.1 51.1 49.8
Stav2016 N 180/182 23.9 12.6 8.3 2.8 17.8 19.8
Stav2016 N mixed 47/42 12.8 214 6.4 4.8 14.9 21.4
Aarhus2014 Arabic ~ 54/68 27.8 23.5 13.0 1.5 74 1.6
NUUK?2014 Inuit 44/41 NA? NA 9.3 9.8 20.5 24

14 days/month: 1 or more days the past month. 4+ days/month: 4 or more days the past month

NYS2014 DK National YouthMap Survey 2014; Gent2015 DK Gentofte YouthMap Survey 2015;
Stav2016 N Stavanger School-Based Survey 2016, ethnic Norwegian students; Stav2016 N mixed Stavan-
ger School-Based Survey 2016, immigrant and second-generation immigrants; Aarhus2014 Arabic Aarhus
School-Based Survey 2014; Nuuk2014 Inuit Nuuk School-Based Survey 2014

“Data about cigarette smoking was not available from the Nuuk2014 Inuit sample

and the Ethnic Inuit sample. In terms of internalizing
behavior problems, the groups again differed substantially
[;(2(5)=76.55, p <0.001], with the Inuit sample being
most likely to report elevated internalizing problems, fol-
lowed by the mixed Norwegian sample. In terms of neglect
and abuse, we did not find significant differences in bivari-
ate analysis (y*(5)=9.10, p=0.105).

Table 4 shows the multivariate associations between
psychosocial risk factors and CCA use. Externalizing
behavior problems and abuse/neglect were both associated
with all types of CCA use, whereas internalizing behavior
problems were significantly associated with cigarette use
only.

Table 5 shows the information criteria for models
with versus without interaction terms between scales and
sample.

In one single case, a significant improvement in log-
likelihood was found when including an interaction
between sample and internalization in predicting cigarette
smoking (p =0.03). However, given that the BIC indicates
that a model without interaction was superior to a model
including the interaction, we chose not to analyze this
interaction further.
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Table 3 Prevalence of elevated
scores on psychosocial
problems in the six samples

Table 4 Associations between
psychosocial risk factors

and cannabis, cigarette, and
alcohol use among 2211 nordic
adolescents

Table 5 Interaction between
scales and samples

@ Springer

N EP6 IP6 NAI4

Percent 2+ AOR? Percent 2+ AOR* Percent 2+ AOR*
NYS2014 DK 1104 138 (ref) 1.00  10.9 (ref) .00 8.7 (ref) 1.00
Gent2015 DK 450 10.0 0.7 11.1 1.03 8.2 0.96
Stav2016 N 362 97 0.66* 20.4 2.12%%% 8.6 0.96
Stav2016 N mixed 89 202 1.47 28.1 3.38%F%  10.1 1.10
Aarhus2014 Arabic 122 23.8 2.39%#%  14.8 1.37 15.6 2.13%%*
Nuuk2014 Inuit 85 165 1.66 37.7 5.78%%% 4.7 0.68

NYS2014 DK National YouthMap Survey 2014; Gent2015 DK Gentofte YouthMap Survey 2015;
Stav2016 N Stavanger School-Based Survey 2016, ethnic Norwegian students; Stav2016 N mixed Stavan-
ger School-Based Survey 2016, immigrant and second-generation immigrants; Aarhus2014 Arabic Aarhus
School-Based Survey 2014; Nuuk2014 Inuit Nuuk School-Based Survey 2014; EP6 externalizing prob-
lems; IP6 internalizing problems; NAI-4 Neglect Assault Index

p<0.05, *p <0.01, ***p <0.001

*Adjusted for age and gender

Cigarettes (95% CI)

Cannabis (95% CI)

Alcohol (95% CI)

Externalization
Internalization
Abuse/neglect

Female gender

Intraclass correlation

1.59 (1.44-1.76)%#*
1.10 (1.00-1.22)*
1.42 (1.22-1.63)%#*
1.24 (1.00-1.55)
0.05 (0.01-0.18)%**

1.52 (1.35-1.71 )%
1.03 (0.90-1.19)
1.45 (1.19-1.75)%#*
0.54 (0.38-0.76)%#*
0.02 (0.00-0.17)*

1.30 (1.19-1.44)%55
1.01 (0.92-1.12)
1.19 (1.03-1.38)*
0.99 (0.80-1.21)
0.23 (0.08-0.51)%**

Values are odds ratios from logistic regression. 95% CI: confidence interval
*p<0.05, **¥p <0.01, ***p <0.001

BIC AIC Log-likelihood p value versus
no interaction
Alcohol
No interactions 2435.06 2378.04 —-1179.02
Sample X externalization 2467.74 2382.22 —1176.11 0.32
Sample X internalization 2463.17 2377.65 —-1173.82 0.06
Sample X abuse/neglect 2470.26 2384.73 —-1177.37 0.65
Cigarettes
No interactions 2281.13 2230.17 —1106.09
Sample X externalization 2307.24 2233.62 —1103.81 0.34
Sample X internalization 2301.11 2227.50 —1100.75 0.03
Sample X abuse/neglect 2308.34 2234.73 —1104.36 0.49
Cannabis
No interactions 1240.21 1183.20 —581.60
Sample X externalization 1272.55 1187.04 —578.73 0.29
Sample X internalization 1276.56 1191.04 —580.52 0.83
Sample X abuse/neglect 1268.68 1183.16 —576.58 0.07

Dependent variables are in boldface. For each dependent variable,

the information criteria are given for

four different models: a model without interactions and one allowing each predictor to vary by sample

BIC Bayesian information criterion, A/C Akaike information criterion
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Discussion

This study yielded robust support for a strong link between
externalizing behavior problems and CCA use across sam-
ples. These findings support the use of YouthMapl2 as
a measure of the externalizing/internalizing spectrum of
psychopathology in situations, where it is not feasible to
administer longer instruments.

The findings mirror what is known in general about
the associations between substance use and externaliz-
ing/internalizing pathology: Strong positive associations
between externalizing behavior problems and CCA use
have been found in numerous studies (e.g., [13-15]),
whereas associations between internalizing behavior prob-
lems or trauma history and CCA are much more varied.

Findings from the present study indicate that these asso-
ciations exist across national, cultural, as well as socioeco-
nomic background. We found no support for differences in
the associations between any of our scales and any type of
substance use across samples.

Of the three types of psychosocial factors examined in
the present study, externalizing behavior problems were
most predictive of CCA use. In addition, trauma history
was associated with cannabis and cigarette use, and inter-
nalizing behavior problems were associated with ciga-
rette use. The findings might well differ in other cultural
settings.

Across the Nordic countries, cigarette smoking has
become a more devalued vice, and tobacco products and
consumption have become highly regulated and restricted.
This regulation and devaluation can be linked to a strong
decrease in cigarette smoking among youth in the Nordic
countries (ESPAD group 1995 and 2015). The traditional
de-normalization strategies seek “to change the broad
social norms around using tobacco—to push tobacco use
out of the charmed circle of normal, desirable practice to
being an abnormal practice” [50, p. 225]. When this de-
normalization strategy is successful, it could be argued
that those who continue to smoke, despite the fact that
society and very often also the close social network find
it unhealthy and deviant, are either rebellious, unable to
stop (loss of control), or use it to reduce tension, anxiety,
etc. (self-medication). Furthermore, evidence suggests that
the perceived positive effects of nicotine may be particu-
larly strong in individuals who have traits that are linked
to externalizing behavior problems, such as impulsivity
and hyperactivity. For instance, an experimental study
showed that individuals with high levels of impulsivity
experienced greater relief from experimentally induced
negative affect after smoking a nicotinized vs. a non-
nicotinized cigarette, compared to individuals with low
levels of impulsivity [51]. Similarly, Gardner [52] found a

clear link between nicotine consumption and increases in
executive attention leading to a better regulation of nega-
tive affective states in vulnerable youth. Moreover, while
various mental disorders have been found to be predictive
of tobacco smoking in youth, early onset smoking has been
found to predict disruptive disorders, including opposi-
tional defiant disorder, ADHD, and conduct disorder [53].
For adolescents with ADHD, acute nicotine administration
has been found to significantly reduce ADHD symptom
severity as well as self-reported depressive mood [54] and
nicotine appears to have positive effects on both cognitive
and behavioral inhibition in adolescents with ADHD that
are comparable to or exceed the effects of methylpheni-
date [55]. While these findings relate to inherent traits
or more severe disruptive disorders, some of the actions
that nicotine appears to have may also help to explain the
association between externalizing behavior problems and
cigarette use reported here. As Gardner [52] has argued,
nicotine may serve a self-regulatory function for vulner-
able youth which may dampen negative emotions and
make it easier to cope. Smoking may also provide a social
lubricant, since the early cigarette smoking and affiliating
with deviant peers are highly related [56].

The positive association between cannabis use and exter-
nalizing behavior problems is well established [13, 15] and
we also found significant positive associations between the
two in the present study. While many who initiate cannabis
use in adolescence have not manifested externalizing behav-
ior problems in childhood [11], externalizing problems have
been found to increase the risk of cannabis use initiation
in adolescence regardless of whether the behaviors were
manifested in the early childhood or first appeared during
adolescence [15]. In addition, although cannabis use and
dependence may be accompanied by symptoms mimicking
externalizing behaviors, longitudinal studies have found that
externalizing behavior problems predate cannabis use [11,
13]. On the other hand, children who display childhood-lim-
ited externalizing behavior problems are not at an increased
risk of initiating cannabis use in adolescence [15], which
indicates that changes in behavior during childhood and
adolescence may reduce the risk of later cannabis use and
hence provides a foundation for the possible usefulness of
early interventions.

Use of alcohol is very common in all Nordic countries
and some level of binge drinking is not uncommon. In spite
of this, we found a significant association between our meas-
ure of drinking more than four times in the past month and
externalizing behaviors. This may suggest that even in a
cultural setting in which alcohol use is quite widespread,
frequency of drinking may differ by degree of externalizing
behavior problems.

The previous studies have shown mixed findings regard-
ing the role of internalizing behavior problems as a risk
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factor for CCA use [34, 35, 57, 58]. In fact, internaliz-
ing behavior problems (when adjusted for externalizing
behavior problems) may to some degree, and under cer-
tain circumstances, protect against developing substance
use in early adolescence [34, 35, 58]. In the present study,
internalizing behavior problems were only significantly posi-
tively associated with cigarette use and the effect was small.

We found no associations between alcohol use and trau-
matic events in the total samples.

Implications for practice

Regular CCA use is associated with externalizing behavior
problems in adolescents across culture, ethnicity, and gen-
der in the Nordic countries, indicating that this factor is an
important general indicator of risky behavior in adolescence.
The results strongly indicate that prevention strategies ini-
tiated in childhood with at-risk children, as well as social
interventions of substance use problems among adolescents,
should take externalizing behavior problems (and, to some
extent, traumatic experiences) into consideration. The effi-
ciency of various social interventions may well depend on
different cultural ways of understanding the intervention, but
the risks of developing substance use problems seem to be
similar across cultural backgrounds and relate most strongly
to externalizing behavior problems, and the measurement is
simple and straight-forward.

Strength and limitations

One of the strengths in this study is the high response rate
across countries and regions, especially for this age group.
Some limitations with regard to the findings presented here
must also be mentioned. First, because of the relative size
of the sample, the Danish national sample weighed rather
heavily in our analyses. This may have affected the results
as Danish youth have the highest consumption of alcohol
in Scandinavia [3]. Similarly, cannabis use is more preva-
lent among Danish youth than in other Nordic countries.
Second, the Greenlandic sample consists of responses from
three of the four schools in Nuuk who offer 10th grade.
Because of technical difficulties, it was not possible to
obtain data from one of the schools. As this school has
the highest number of disadvantaged students from Nuuk,
the findings may be limited to youth who have come from
more stable backgrounds and hence may explain the rela-
tive low incidence of traumatic experiences reported by
the participants from Nuuk compared to findings in other
studies [59].

@ Springer

A further limitation is the cross-sectional design, which
means that reverse causality cannot be entirely ruled out.
Therefore, the present study supports the existence of a
relationship between externalizing behavior problems and
substance use, but does not in itself inform us on the direc-
tion of the causality. In addition, the items used to assess
externalizing behavior problems in this study refer exclu-
sively to childhood behaviors, and a respondent’s recollec-
tion of his or her own behavior during childhood may be
influenced by recent substance use.

Conclusion

This study found significant positive associations between
externalizing behavior problems as well as a history of
abuse or neglect and substance use in adolescents with
different cultural, ethnic, and economic backgrounds liv-
ing in Denmark, Norway, and Greenland. Internalizing
behavior problems were modestly related to CCA use and
no differences between samples were found. The results
strongly indicate that prevention strategies initiated in
childhood with at-risk children as well as social interven-
tions of substance use problems among adolescents should
pay close attention to externalizing behavior problems, as
they seem to be most strongly associated with CCA use
in adolescence.
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With filter questions (survey version)

Externalizing behavior problems (EP6)

1. To what extent were you/are you and your friends troublemakers?

. To what extent have you had/do you have conflicts with your teachers?

. To what extent were you/are you disruptive in class?

. Have you ever been expelled from school due to your behavior?

. Have you ever directly physically harmed other people e.g. been in a fight,

2
3
4. To what extent did you/do you skip classes in primary and lower secondary school?
5
6

assaulted other people or similar acts (play or accident do not count)? N
Internalizing behavior problems (IP6)
7.1. Have you had a period in life where you were affected by depression? N AN, S, O, NA answer 7.2.
7.2. How affected have you been by depressive symptoms in the past 30 days? Not IBigl Som Lot = VM
8.1. Have you had a period in life when you experienced anxiety? N AN, S, O, NA answer 8.2.
8.2. How affected have you been by anxiety in the past 30 days? Not |BTEl Som Lot | VM
9.1. Have you had a period in life when you had suicidal thoughts? N AN, S, O, NA answer 9.2.
9.2. How affected have you been by suicidal thoughts in the past 30 days? Not Lit Som Lot | VM
10.1. Have you had a period in life when you felt lonely? N AN, S, O, NA answer 10.2.
10.2.Have you been affected by this loneliness in the past 30 days? Not Som Lot | VM
11.1.Have you ever purposely hurt yourself e.g. cut or burned yourself or the like? N
11.2.How many times have you purposely hurt yourself the past 30 days? Not Lit Som Lot | VM
12.1.Have you had a period in life when you had an eating disorder e.g. avoided N AN, S, O, NA answer 12.2.

eating food or purposely vomited?

12.2.How affected have you been by an eating disorder in the past 30 days? Not Lit Som Lot VM

7.1,8.1,9.1,10.1, 11.1, and 12.1 are filter questions. 1, 2, 3,4, 5, 6,
7.2,8.2,9.2,10.2, 11.2, and 12.2=YouthMap12. Dichotomization:
all white cells=0 point, all black cells=1 point. 1 =not at all, 2=to

a lesser degree, 3 =to some degree, 4 =to a high degree, and 5=to a
very high degree

N never, AN almost never, S sometimes, O often, NA nearly always,
Not not at all, Lit a little, Som somewhat, Lot a lot, and VM very much
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