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ABSTRACT
Objective: To describe potential differences in unhealthy behaviours
among ethnic Norwegian adolescents and minority adolescents
from countries within the European Union, European Economic
Area or US (EU/EEA countries) and adolescents from non-EU/EEA
countries. Specifically, we aimed to investigate ethnic differences in
use of alcohol, tobacco and illicit drugs, and potential confounding
due to socio-demographic characteristics.
Design: Cross-sectional population-based study of adolescents aged
16–19 (N = 10,122), with self-reported ethnicity as grouping variable,
and self-reported use of alcohol, tobacco and illicit drugs as
dependent variables.
Results: We found that minority adolescents from EU/EEA and non-
EU/EEA countries differed from ethnic Norwegian adolescents on
important indicators of unhealthy behaviours. Compared to
Norwegian adolescents, adolescents from EU/EEA were more likely
to report having tried to smoke, to be a daily smoker and to ever
having tried an illicit drug (adjusted odds ratio (OR) ranging from
2.01 to 3.74). They were, however, less likely to have tried snus (a
form of smokeless tobacco; adjusted OR 0.64; confidence interval
(CI) 95% 0.43–0.97) and to report daily snus use (adjusted OR 0.31;
CI95% 0.15–0.67). There were no differences in having tried alcohol.
Non-EU/EEA adolescents were less likely to have ever tried alcohol
(OR 0.24; CI95% 0.18–0.31), snus (OR 0.47; CI95% 0.34–0.65) and to
smoke (0.68; CI95% 0.52–0.91), and less likely to report daily snus
use (OR 0.36; CI95% 0.21–0.62) compared to Norwegian
adolescents. There were no differences with regard to having tried
illicit drugs and reporting being a daily smoker. All differences
observed were robust to adjustment for age, gender and family
socio-economic status.
Conclusion: The presents study identified important differences in
unhealthy behaviours across different ethnic groups in Norway. The
differences in the prevalence of unhealthy behaviours among
ethnic minorities are still relevant in a public health perspective,
and potential mechanisms should be investigated further.
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1. Introduction

Adolescence is the period in which many begin to experiment with alcohol, tobacco and
illicit drugs. The use of alcohol, tobacco and illicit drugs are closely linked to morbidity,
mental health problems, social problems and mortality (Chang et al. 2011; Hale and
Viner 2012; Saban and Flisher 2010; Skogen et al. 2014; Viner 2005; Viner and Taylor
2007), and is therefore characterised as unhealthy behaviours. Use of alcohol, tobacco
and illicit drugs is associated with many socio-economic factors, and in complex ways.
In general, there is evidence to support that these kinds of behaviour are more
common among males than females, and more common later in adolescence compared
to early adolescence. There is strong evidence that tobacco use and the use of illicit
drugs is associated with lower socio-economic status (SES) and less family affluence,
while the evidence for such an association between alcohol use and SES seems to be
more complex (Aura, Sormunen, and Tossavainen 2016; Danielsson et al. 2012; Hibell
et al. 2012; Lemstra et al. 2008; Richter et al. 2013). Social influences have been found
to be important in relation to a wide array of health-related behaviours, including
smoking, alcohol and drug use. For adolescents family, norms and practices, as well as
peer influence play an important part in the initiation and development of health-
related behaviours (Boyd, Corbin, and Fromme 2014; Institute of Medicine (US) and
National Research Council (US) Committee on the Science of Adolescence 2011; Salvy
et al. 2014; Scalici and Schulz 2014; Simons-Morton and Farhat 2010). As with other
factors, the social influences may have negative or positive impact on the health-related
behaviours.

These unhealthy behaviours are in part regulated by cultural and religious norms
(Heath 1995), and there is large variation in how acceptable the use of, for example,
alcohol is across different cultures and religions. While there are larger differences
within Christian cultures in the amount of alcohol (if any) that can be consumed,
alcohol is much less acceptable in Muslim cultures according to their faith (Bock,
Cochran, and Beeghley 1987; Ghandour, Karam, and Maalouf 2009). In line with this,
studies based on European samples have found a general pattern of no or less alcohol con-
sumption among immigrants from non-Western countries compared to the host popu-
lation (Abebe et al. 2014; Amundsen 2012; Amundsen, Rossow, and Skurtveit 2005;
Rodham et al. 2005). In contrast, the use of tobacco and even cannabis in some cases
are more prevalent among minority immigrant groups compared to the host population
(Abebe et al. 2014; Rodham et al. 2005; Svensson and Hagquist 2010).

The number of immigrants has increased in several countries in the last decades, and
there are self-evident and important reasons to gain knowledge about the health and
health-related behaviours among immigrants. For example, improving our understanding
of these factors and their precursors may facilitate health personnel to better reach immi-
grants more optimally, and to develop tailored prevention programmes and medical treat-
ment schemes (Abebe 2010). Although there is increasing ethnic diversity among
adolescents in the Nordic countries, few Nordic studies have specifically investigated
the use of alcohol, tobacco and illicit drugs among adolescents across ethnic groups
(Abebe et al. 2014; Svensson and Hagquist 2010). There are, however, some notable excep-
tions, including a recent Norwegian study by Abebe and colleagues employing data on
adolescents in junior and senior high schools in Oslo (Abebe et al. 2014). That study
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investigated binge drinking, cannabis and tobacco use among ethnic Norwegian and
ethnic minority adolescents. Abebe and colleagues concluded that adolescents from the
Middle East, Asia and Africa had a lower risk of binge drinking and cannabis use com-
pared to ethnic Norwegians, while there were few differences with regard to tobacco
use. The exception was a higher prevalence of daily tobacco use among adolescents
born natively by immigrant parents (second-generation immigrants) from Europe and
the US, and lower prevalence of daily tobacco use among adolescents born natively by
immigrant Asian parents compared to ethnic Norwegians.

Most previous investigations of drug use and ethnicity among adolescents in Norway
are, however, based on data from Oslo, the capital and largest metropolitan area in
Norway (Amundsen, Rossow, and Skurtveit 2005; Ihlebæk and Amundsen 2007). Oslo
has by far the most immigrants, and 32% of the Oslo-population are immigrants com-
pared to 16% in Norway in general (Statistics Norway 2015). As such, immigrant adoles-
cents outside of Oslo to a larger degree live in a culture which is different from their
parents’ (Ihlebæk and Amundsen 2007), and it is likely that this may impact the diversity
of unhealthy behaviour across ethnic groups outside of Oslo. There is still a need for more
research regarding ethnic differences in unhealthy behaviour among minority groups
compared to the host nation in Western countries (Abebe et al. 2014; Rodham et al. 2005).

The aim of the present population-based study was to describe potential differences in
unhealthy behaviour among ethnic Norwegian adolescents and minority adolescents from
within the European Union or European Economic Area (EU/EEA countries) and adoles-
cents from non-EU/EEA countries. Specifically, we investigate ethnic differences in use of
alcohol, tobacco and illicit drugs, and potential confounding due to socio-demographic
characteristics.

2. Methods

2.1. Description of the sample

The present study is a secondary analysis of the cross-sectional population-based study
‘youth@hordaland’. All adolescents born 1993–1995 (age range: 16–19 years) and living
in Hordaland county (Norway) were invited to complete the survey (n = 19,430), and
10,220 (53%) agreed to participate. Youth@hordaland was carried out in close collabor-
ation with the county council administration, and all upper secondary schools in Horda-
land county participated. The overall aim of the youth@hordaland-survey was to gather
information about health, lifestyle, school performance and health-service use in adoles-
cents. The data were collected from January to May 2012. The adolescents received infor-
mation about the study and login details via their official school e-mail, followed by an
SMS reminder for a majority of the students. One school class (about 45 min) during
regular school hours was allocated for the completion of the Internet-based questionnaire.
A teacher was present to organise the data collection and to ensure confidentiality. For
those not at school during the allotted time, the questionnaire could be completed at
other times at their convenience during the study period. Some schools arranged catch
up days, and we also arranged for participation for adolescents in hospitals or institutions
during the study period. The adolescents who were not in school received information by
mail to their home addresses. In addition, adolescents in mental health facilities, juvenile
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detention centres and other institutions were contacted and given the opportunity to par-
ticipate. The adolescents’ parents were informed about the study, while the adolescents
themselves consented to participate in the study as Norwegian regulations state that indi-
viduals aged 16 years and older are required to consent themselves. Hordaland county is
generally regarded representative of Norway as a whole, comprising the second-largest city
of Norway (Bergen) as well as large rural areas. Official statistics of the general population
(not just adolescents) show that Hordaland county does not deviate in any substantial
degree from the national average on many key parameters, including socio-demographic
indicators and several health indicators. A previous study has supported the representa-
tiveness of the sample (Hysing et al. 2016). Although the participants of the youth@horda-
land-study are primarily high-school students, the official data show that 92% of all
adolescents in Norway aged 16–18 attend high school (Statistics Norway 2013), compared
to 98% in the present sample (Skogen et al. 2014). The study was approved by the Regional
Committee for Medical and Health Research Ethics in Western Norway.

2.2. Grouping variable – definition of ethnicity

All participants were asked whether they were born in Norway or in another country. If
they answered another country, they were prompted to choose which country they were
born in from a list of 192 countries. The same initial question and potential prompt were
repeated for both paternal and maternal country of birth. Based on this information we
approximated Statistics Norway’s definition of immigrants: ‘Immigrants are persons
who are resident in Norway, but who are born abroad to two foreign-born parents and
have four foreign-born grandparents’ (Andreassen, Dzamarija, and Slaastad 2015, 12).
The participants were classified into ethnic Norwegians (abbreviated ‘Norwegians’); immi-
grants from the EU, the European Economic Community (EEA) and the US (abbreviated
‘EU/EEA’) and immigrants from outside of the EU/EEA (abbreviated ‘non-EU/EEA’). In
the case of missing information about one or both parents’ country of birth, the partici-
pant’s own country of birth was used to categorise ethnic status (n = 3), and in the case
of parents being born in different regions (i.e. one in the EU/EEA and one outside of
the EU/EEA), the participant’s own region of birth was again used (n = 9). The results pre-
sented in the present paper were similar when using a less restrictive categorisation based
on only parental country of birth or participant’s country of birth (data not shown). In a
sub-analysis we also investigated the differences in unhealthy behaviours between immi-
grants from a mainly Muslim country (i.e. countries with >50% Muslims, Amundsen,
Rossow, and Skurtveit 2005) and ethnic Norwegian adolescents.

2.3. Measures of unhealthy behaviour: alcohol, drugs, smoke and snus use

The study included a binary measure of alcohol onset ‘Have you ever tried alcohol?’ (Yes/
No), and usual alcohol use was measured using the self-reported units (defined in the
present paper as a 0.33 l drink containing 4.5% alcohol (a standard-sized bottle of beer
in Norway)) of beer, cider, wine, spirits and illegally distilled spirits usually consumed
during a 14-day period. Debut of Illicit drug-use was assessed by the question ‘Have
you ever tried hash, marihuana or other narcotic substances?’ (Yes/No). Furthermore,
the participants were asked whether they had tried smoking cigarettes or snus (a form
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of smokeless tobacco traditionally used in Norway and Sweden, Øverland et al. 2013).
Those who reported having tried smoking cigarettes were prompted to indicate if they
smoked, and whether they smoked on a daily basis. The same prompt was repeated for
those having tried snus. Two binary variables were constructed, coded ‘1’ for those report-
ing daily smoking/snus use and ‘0’ for the remaining participants.

2.4. Covariates

Information about age and gender were derived from the participants’ social security
numbers. Furthermore, the participants indicated their perceived family affluence as (1)
‘about the same as others’, (2) ‘better than others’ or (3) ‘worse than others’. Paternal
and maternal educational attainment were reported by the participants, using the follow-
ing categories: ‘Elementary education’, ‘secondary vocational education’, ‘general second-
ary education’, ‘university or university college, less than four years’, ‘university or
university college, four years or more’ and ‘do not know’. And finally, the participants
could indicate whether or not their parents were divorced.

2.5. Statistical procedure

The total number of participants with valid information on the ethnicity grouping variable
was 10,122 (99.0% of the entire sample). For the main analysis, we employed multiple
imputation procedures for handling of missing data on health-related behaviour and cov-
ariates (missing ranging from 0.9% to 5.1%). After imputation, crude and adjusted
(including gender, age and paternal education, maternal education, marital status and per-
ceived family affluence) logistic regression models were estimated using the ethnicity
grouping variable as the primary independent variable with Norwegian as reference.
The results were reported using odds ratios (ORs) with 95% confidence intervals
(CI95%). In sub-analyses we investigated unhealthy behaviours among adolescents from
Muslim countries compared to ethnic Norwegian adolescents, as well as potential differ-
ences in usual alcohol consumption during a 14-day period across the three different
ethnic categories. The latter included only those who had tried alcohol, and both
within-group proportion reporting no usual consumption, and the mean number of stan-
dard drinks was estimated (for those answering more than no usual consumption). Based
on the self-reported units of alcohol consumed during a 14-day period (see Skogen et al.
2014 for further information), the mean number of alcohol units consumed for each par-
ticipant was computed, and we employed negative binomial regression modelling to
compare the mean across ethnic groups (Knudsen and Skogen 2015).

3. Results

3.1. Characteristics of the sample

The proportion of adolescents from Norway was 96.2%, while adolescents from EU/EEA
and non-EU/EEA constituted 1.4% and 2.4%, respectively. The mean age of the sample
was 17.8 years (range 16–19 years), and the adolescents from EU/EEA were slightly
younger and the non-EU/EEA adolescents were slightly older than the Norwegians
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(overall p = .034; Table 1). There were no gender differences (overall p = .317). Both Nor-
wegian and EU/EEA adolescents reported higher maternal educational attainment com-
pared to non-EU/EEA adolescents (overall p < .001), while there were no differences in
paternal educational attainment (overall p = .177). The proportion reporting poorer per-
ceived family affluence was higher among non-EU/EEA adolescents compared to Norwe-
gian and EU/EEA adolescents (overall p = .005). There were no differences in parental
divorce (p = .099).

3.2. Ethnicity and unhealthy behaviours

Compared to Norwegian adolescents, adolescents from EU/EEA were more likely to
report having tried to smoke, to be a daily smoker and to ever having tried an illicit
drug (adjusted OR ranging from 2.01 to 3.74; Table 2). They were, however, less likely
to have tried snus (adjusted OR 0.64; CI95% 0.43–0.97) and to report daily snus use
(adjusted OR 0.31; CI95% 0.15–0.67). There were no differences in having tried alcohol.

Non-EU/EEA adolescents were less likely to have ever tried alcohol (adjusted OR 0.24;
CI95% 0.18–0.31), snus (adjusted OR 0.47; CI95% 0.34–0.65) and to smoke (adjusted 0.68;

Table 1. Characteristics of sample on key demographic variables, N = 10,122.
Norway

(N = 9736)
EU/EEA
(N = 143)

Non-EU/EEA
(N = 243) p-Value

Mean age (95%CI) 17.8 (17.8–17.9) 17.7 (17.6–17.9) 17.9 (17.8–18.0) .034
Gender (% female) 47.1% 43.4% 51.0% .317
Maternal educational attainment (% higher) 37.1% 37.9% 20.7% <.001
Paternal educational attainment (% higher) 31.9% 25.9% 28.5% .177
Perceived family affluence (% poorer) 7.0% 5.1% 12.2% .005
Parental marital status (% divorced) 32.8% 34.3% 39.4% .099

Table 2. Association between ethnicity (as defined by participants’ and both parents’ birthplace) and
unhealthy behaviours. Crude and adjusted models. OR and 95% confidence intervals in brackets
(CI95%), N = 10,122.

Ever tried alcohol Snus ever Smoke ever Ever tried illicit drugs Daily snus use Daily smoker
OR (CI95%) OR (CI95%) OR (CI95%) OR (CI95%) OR (CI95%) OR (CI95%)

Norway
Ref. Ref. Ref. Ref. Ref. Ref.

EU/EEA
Crude 0.81 0.64* 1.95*** 2.27*** 0.31** 3.58***

(0.57, 1.17) (0.43, 0.96) (1.37, 2.77) (1.49, 3.45) (0.15, 0.67) (2.18, 5.86)
Adjusteda 0.83 0.64* 2.01*** 2.36*** 0.31** 3.74***

(0.57, 1.22) (0.43, 0.97) (1.41, 2.89) (1.54, 3.62) (0.15, 0.67) (2.26, 6.17)
Non-EU/EEA
Crude 0.28*** 0.50*** 0.74* 0.79 0.40** 1.21

(0.22, 0.37) (0.36, 0.69) (0.56, 0.97) (0.49, 1.27) (0.24, 0.67) (0.67, 2.18)
Adjusteda 0.24*** 0.47*** 0.68** 0.70 0.36*** 1.05

(0.18, 0.31) (0.34, 0.65) (0.52, 0.91) (0.43, 1.12) (0.21, 0.62) (0.58, 1.90)

95% CIs in parentheses.
*p < .05.
**p < .01.
***p < .001.
aAdjusted for gender, age and family SES (including paternal education, maternal education, marital status and perceived
family affluence). Analyses performed on imputed data sets. Results similar for original data set with list-wise deletion for
handling of missing data.
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CI95% 0.52–0.91), and less likely to report daily snus use adjusted (OR 0.36; CI95% 0.21–
0.62) compared to Norwegian adolescents. There were no differences with regard to
having tried illicit drugs and reporting being a daily smoker.

Overall, there were only small differences between the crude and adjusted model, indi-
cating that the included potential confounders did not, or only slightly, attenuate the
associations. Figure 1 gives an overview of the proportion of unhealthy behaviours strati-
fied by ethnicity. In terms of percentage-points, non-EU/EEA adolescents were substan-
tially less likely to have tried alcohol compared to the rest of the sample, and EU/EEA
adolescents were substantially more likely to report having tried smoking, tried illicit
drugs and report daily smoking.

In the sub-analysis for immigrants from Muslim countries, the pattern was identical as
for non-EU/EEA adolescents. However, the association between being from a Muslim
country and not having tried alcohol was stronger (adjusted OR compared to ethnic Nor-
wegian adolescents: 0.17 (CI95% 0.11–0.25) than for adolescents from other non-EU/EEA
countries (adjusted OR 0.33 (CI95% 0.22–0.48); p-value for within non-EU/EEA differ-
ence = .015).

3.3. Consumption patterns among those reporting having tried alcohol

Of those having tried alcohol, 27.1% (N = 1970) of the Norwegian adolescents reported no
consumption in the last 14 days, 28.7% (N = 29) of the EU/EEA adolescents and 36.9% (N

Figure 1. Proportion of unhealthy behaviours across ethnic groups. Ethnic Norwegian adolescents as
reference.
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= 41) of the non-EU/EEA reported no consumption (p = .064). This indicated no differ-
ences in non-consumption but the numbers in the two latter cells were small, yielding
uncertain estimates. For those reporting more than no usual consumption, the mean
number of standard drinks (defined as 0.33 L containing 4.5% alcohol) was 10.4 (N =
5308) for ethnic Norwegian adolescents, compared to 7.3 units (N = 72) for EU/EEA ado-
lescents (p = .001) and 11.5 units (N = 70) for non-EU/EEA adolescents (p = .298). For
adolescents from Muslim countries, 44.2% reported no usual consumption which was sig-
nificantly higher compared to ethnic Norwegian adolescents (p = .012), but there was no
differences in average consumption (9.5 units) among those reporting alcohol use com-
pared to ethnic Norwegian adolescents (p = .631).

4. Discussion

In this recent population-based study of adolescents, we found that minority adolescents
from EU/EEA and non-EU/EEA countries differed from ethnic Norwegian adolescents on
important indicators of unhealthy behaviours. The differences observed were robust to
adjustment for age, gender and family SES. Specifically, adolescents from EU/EEA
countries had a higher risk of reporting having tried to smoke and having tried illicit
drugs; they were also more likely to report being daily smokers. Snus use was less
common in this group. Among adolescents who reported usual alcohol consumption,
those from EU/EEA countries reported a lower consumption compared to ethnic Norwe-
gians (mean number of units 7.3 versus 10.4 units). Adolescents from non-EU/EEA
countries were less likely to having tried snus and being daily snus users, less likely to
having tried to smoke, as well as less likely to having tried alcohol.

4.1. Interpretation of findings

The pattern of differences in unhealthy behaviour in adolescents demonstrated in the
present study is in line with results from a study on adolescents in the largest city and
metropolitan area of Norway, Oslo, and thus supports the generalisability of the results
(Abebe et al. 2014). While the two studies differed in the included variables, the general
pattern was similar. The study from Oslo reported less binge drinking among immigrants
from countries included in our non-EU/EEA group, in line with the lower level of drinking
in this group in the present study. Furthermore, the authors also reported that countries
included in our non-EU/EEA group (Asian countries) were less likely to use cigarettes,
which is in line with our finding of a lower likelihood of having tried tobacco among
non-EU/EEA adolescents. A Swedish study reported that ethnic Swedish adolescents
were less likely to use illicit drugs (Svensson and Hagquist 2010). In contrast, the
current study found that both ethnic Norwegian adolescents and non-EU/EEA adoles-
cents were comparable with respect to having tried illicit drugs (Svensson and Hagquist
2010) while EU/EEA adolescents were substantially more likely to have tried illicit drugs.

The lower likelihood of having tried alcohol among adolescents from non-EU/EEA
countries may be explained by the Muslim countries included in that category (Ghandour,
Karam, and Maalouf 2009). This is also supported by the sub-analysis which specifically
compared adolescents from Muslim countries with ethnic Norwegian, which further
lowered the likelihood of having tried alcohol, as well as the increased likelihood of

50 J. C. SKOGEN ET AL.



non-consumption among the few who had tried alcohol among adolescents from Muslim
countries. Several studies have found that Muslim adolescents are less likely to consume
alcohol, compared to non-religious peers or peers from other religions (Amundsen
2012; Amundsen, Rossow, and Skurtveit 2005; Abu-Ras, Ahmed, and Arfken 2010;
Arfken, Abu-Ras, and Ahmed 2009; Ghandour, Karam, and Maalouf 2009).

Having tried any illicit drugs were more likely among EU/EEA adolescents, probably
due to having tried cannabis, as this is the most widespread illicit drug among adolescent
in Norway (NOVA 2014; SIRUS 2013). Still, the use of cannabis among adolescents is less
common in Norway compared to most other countries in Europe (Hibell et al. 2012) and
in the US (UNODC 2011). Also, other life-time uses of any other illicit drugs have been
found to be more common in most other European countries, compared to Norway
(Hibell et al. 2012). Based on these considerations it is not surprising that there was a
higher likelihood of having tried any illicit drug among adolescents in the EU/EEA group.

In Norway, there has been a substantial reduction in the proportion of smokers among
adults and adolescents during the past two decades (NOVA 2014). However, at the same
time, the proportion of snus user has increased (NOVA 2014). In line with this, the inter-
national study, Health Behaviour in School-aged Children, found a much smaller pro-
portion of cigarette smoking among Norwegian adolescents compared to smoking
among adolescents in the most other participating countries (WHO 2012). During the
same time-period a marked decrease in the reported alcohol consumption and cannabis
use among Norwegian adolescents has been observed since 2000 (NOVA 2014). Regarding
snus use, we are not aware of any studies which have specifically investigated potential
differences between different ethnic groups. As snus use is an unhealthy behaviour that
is uncommon in most other countries, and even illegal to market and sell in many
countries, this may account for the less frequent use among minority adolescents.
Alcohol, smoking and illegal drug use are common worldwide, while the relative local
phenomenon of snus use may for the time being decrease the likelihood of snus use
among adolescents from outside the Nordic countries.

Overall, the pattern of unhealthy behaviours may be seen as a reflection of their ethnic
background, with snus less common and illegal drug use more common. The mechanisms
that contribute to these differences in unhealthy behaviours are probably multifactorial,
and only some pathways were assessed in the present study. However, it does not seem
to be accounted for purely by differences in SES. In our study, adjustments for gender,
age, paternal education, maternal education, marital status and perceived family affluence
did not alter association between ethnic groups and the measured unhealthy behaviours.
The lack of substantial confounding due to key socio-demographic variables is similar to
the abovementioned Norwegian study using data from adolescents residing in Oslo
(Abebe et al. 2014), as well as a Swedish study (Svensson and Hagquist 2010). Although
it is likely that some factors related to family situation and SES can explain some of the
differences across the ethnic groups, none of the included factors in the present study
affected the crude estimates substantially. The sub-analyses where we investigated
unhealthy behaviours among adolescents fromMuslim countries compared to ethnic Nor-
wegian adolescents did, however, indicate that cultural background is an important factor
in the relationship between ethnicity and unhealthy behaviour. Immigrants tend to assim-
ilate aspects related to health behaviour of the host culture as time goes by, and there is also
evidence that immigrants’ health behaviour affects the host culture (Amundsen, Rossow,
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and Skurtveit 2005). It is therefore difficult to predict how trends in health-behaviours are
affected by immigration, and how existing trends in the host culture affect different immi-
gration groups. In summary, the present study indicates that unhealthy behaviour among
minority groups must be understood in relation to their ethnic background, as well as the
potential influence from the host nation.

4.2. Public health relevance

The present study found consistent differences on key health-related behaviours across
different ethnic groups. As the unhealthy behaviours measured in the study are associated
with an increased risk of a range of negative outcomes, such as health problems, mental
health problems, as well as social and school-related problems (Chang et al. 2011; Hale
and Viner 2012; Harrington 2000; Johns 2001; Saban and Flisher 2010; Skogen et al.
2014; Viner 2005; Viner and Taylor 2007) the findings are directly relevant in presenting
more detailed and accurate information about the risk of these behaviours in different
ethnic groups. Socio-cultural differences in unhealthy behaviours could potentially
affect the effectiveness of policy and prevention strategies and this should inform interven-
tion strategies and suggest where to target preventive measures. Based on our and previous
findings, preventive strategies on smoking and illicit drugs should especially target immi-
grants from EU/EEA countries, while targeting immigrants from non-EU/EEA for alcohol
prevention seem less relevant (Abebe et al. 2014; Svensson and Hagquist 2010). For snus
use, preventative strategies seem particularly relevant for Norwegian youths who are the
most frequent users. However, by targeting all youths, such strategies could also hinder
immigrant youth from adopting an additional addictive and potentially unhealthy
habit. The findings from our study also support the notion that relevant information
about health-related risks associated with use of alcohol and tobacco should be available
in translated and adapted versions in settings frequented by migrant adolescents and their
parents. Moreover, it has been suggested that the process of acculturation and differences
in family and cultural background can influence the nature and expression of substance
use when trying to adapt norms from the host culture (Marsiglia et al. 2012). These
aspects are also important to heed when considering the development of interventions,
as the patterning of risk and protective factors probably differ between different immigrant
groups.

4.3. Strengths and limitations

The present study has several strengths. First, the youth@hordaland-survey is a recent
population-based survey, and data collection was carried out in the beginning of 2012.
This ensures a relevant assessment of unhealthy behaviours, as previous studies have
shown relatively rapid changes in health-related behaviour among adolescents (NOVA
2014; SIRUS 2013). Second, the size of the population was sufficiently large to investigate
a range of unhealthy behaviour as well adjusting for potentially important socio-demo-
graphic information. Third, there is reason to believe that the population base of youth@-
hordaland-survey is representative for adolescents living in Hordaland county. It should,
however, be noted that previous findings related to non-participation in population-based
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studies have found a higher level of non-participation among individuals with poorer
general health, as well as alcohol- and or drug-problems.

Several limitations should also be considered when interpreting the results from this
paper. First, all of the information used, except for age and gender, is based on self-
report, and misclassification bias and common methods bias cannot be ruled out. A
usual concern relating to self-report of alcohol is the issue of underreporting. Previous
studies have discussed this issue, and concluded that this is not necessarily true for ado-
lescent populations (Svensson and Hagquist 2010). Rather, a study from the US found that
‘adolescents can be relied upon to respond reasonably consistently to questions in a
written survey’ (Stueve and O’Donnell 2000, 1029), when investigating self-reports of sub-
stance use and sexual intercourse. In addition, our study was anonymous, and based on
these considerations, we believe there is little reason to believe that the reported associ-
ations suffer from substantial bias due to self-reporting, and that any bias is more likely
to have reduced the associations of interest instead of creating spurious ones. Notwith-
standing, differences in the phrasing of the questions related to health-related behaviours
may have yielded differences in the associations of interest. Second, despite the large popu-
lation base, there were too few immigrants for a more detailed analysis of smaller clusters
of countries of origin. Third, we had no information about religion, and how this may
affect the participants’ lifestyle. Fourth, being an immigrant (as defined by the partici-
pant’s and parent’s place of birth) was used as a proxy for ethnicity. The relationship
between religion, ethnicity and health-related behaviours is complex, and previous
studies have indicated that there is merit in including such information, and to include
both information about religious affiliation and personal religiosity (Marsiglia et al.
2005). Fifth, the grouping of several countries into EU/EEA and non-EU/EEA does not
allow for any investigation of variation between countries within each group. Although
it would have been interesting to investigate the included health-related behaviours
specifically for different countries of origin, the relatively small number of immigrants
in the sample precludes this. Sixth, a more direct assessment of perceived ethnicity and
cultural belonging would have been preferable. Seventh, a higher overall participation
rate would have been preferable, and future studies involving adolescents should make
further efforts, ideally informed by state-of-the-science methods, to increase the partici-
pation rate. Eighth, the very large difference in the sample size between ethnic Norwegians
and the minority groups may have put limitations on the comparability across the differ-
ent groups.

Finally – and related to the previous limitation – it has been suggested that ethnic minorities
may be less likely to participate in health research than non-minority individuals, and as
such, differential participation rate across ethnic groups is a possibility that should be kept
in mind when interpreting the findings.

5. Conclusions

The present study identified important differences in unhealthy behaviour across different
ethnic groups in Norway. Specifically, ethnic Norwegians reported more use of alcohol
compared to EU/EEA adolescents, and non-EU/EEA adolescents were the least likely to
report ever having tried alcohol. Conversely, EU/EEA adolescents were more likely to
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be daily smoker and having tried any illicit drug compared to ethnic Norwegians, while
non-EU/EEA adolescents were the least likely to have tried to smoke. Snus use was the
most prevalent among ethnic Norwegians. The differences in the prevalence of unhealthy
behaviours among ethnic minorities are still relevant in a public health perspective, and
potential mechanisms should be investigated further.
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