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Background: Since 2000, adolescents’ alcohol use and heavy episodic drinking (HED) have declined in the Nordic
countries. However, little is known about corresponding trends in alcohol-related harm and possible changes in
the alcohol-harm association. The aims are to examine (i) whether the decline in HED was accompanied by a
decline in alcohol-related violence (AV) and (ii) whether the strength of the HED-AV association changed con-
comitant with the decline. Methods: Analysis of data from the European School Survey Project on Alcohol and
Other Drugs (ESPAD), conducted among 15-16-year-olds in Iceland, Norway and Sweden in 2007 and 2015 (n=17
027). Changes in proportions of AV and alcohol use past 12 months, and mean frequency of HED past 30 days were
examined using Pearsons y>-test and F-test, respectively. The HED-AV associations were estimated using logistic
regression analysis. Results: HED and AV proportions decreased from 2007 to 2015 in all countries. Among current
drinkers (n=8927), both HED frequency and AV proportion decreased in Norway (P < 0.001) and remained stable
in Iceland. In Sweden, AV decreased (P < 0.001) whereas HED remained stable. The magnitude of the HED-AV
association increased in Norway (Betasp1s-2007 = 0.145, 95% ClI 0.054-0.236), remained the same in Iceland and
decreased in Sweden (Betasgis_2007 = —0.082, 95% Cl —0.158 to —0.005). Conclusions: Among youth in Iceland,
Norway and Sweden, heavy episodic drinking and alcohol-related violence declined from 2007 to 2015. Among
drinkers, the strength of the alcohol-violence association was moderated by the extent of heavy episodic drinking.
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Introduction

nter-personal violence occurs frequently among young people, and
Iviolence—related injuries account for a considerable fraction of the
health burden globally." For instance, in 2013, interpersonal violence
ranked fourth among the top causes of death in 15-19 year olds
worldwide, accounting for 5.5% of all deaths in this age group, and
interpersonal violence ranked tenth among the top causes of the
disease burden (disability-adjusted life years) in this age group.'
Thus, interpersonal violence among young people constitutes a sub-
stantial public health problem, particularly among young men."?
The association between alcohol use and aggression is well docu-
mented.>* While recent studies provide solid evidence for a decline
in alcohol use and heavy episodic drinking among adolescents in the
Nordic countries and several other countries since the turn of the
century,”'? several questions concerning the explanations for—and
the impact of—this change, remain unanswered. Two of these ques-
tions are as follows: is the decline in adolescents’ heavy episodic
drinking accompanied by a decline in the prevalence of alcohol-
related violence, and furthermore:—has the decline in heavy episod-
ic drinking been accompanied by a change in the magnitude of the
association between alcohol use and alcohol-related violence? In this
study, we examine these questions by employing comparable data
from three Nordic countries: Iceland, Norway and Sweden, where
alcohol use and heavy episodic drinking among adolescents declined
to a larger extent than in most other European countries.'> By way
of study motivation, we will in the following review the relevant
literature for these research questions.

Experimental studies suggest a causal association between alcohol
consumption and aggression; aggression is more easily triggered
under the influence of alcohol, and with increasing blood alcohol
concentration (BAC) level, the likelihood of aggressive behaviour
increases.'* A high BAC level is typically the result of high alcohol
intake within few hours, often referred to as heavy episodic drinking
(HED). Moreover, survey studies have shown a significant associ-
ation between aggressive behaviours on the one hand and frequency
of HED on the other; thus, frequent HED elevates the risk of acting
violently.*

Is the declining trend in heavy episodic drinking in the 2000s
associated with a lower rate of alcohol-related violence? Along
with the secular decline in adolescents’ alcohol consumption in
the 2000s, HED prevalence has decreased in several countries,
including the Nordic countries in our study.® For this reason, one
could expect that the prevalence of alcohol-related violence among
adolescents declined as well. On the other hand, the vast majority of
HED occasions do not result in violent behaviour." It is therefore
conceivable that a decrease in HED prevalence is not necessarily
accompanied by a decrease in HED prevalence in the smaller group
of violence-prone adolescents, and hence, it is not obvious that a
decrease in alcohol-related violence should be expected. To this end,
research addressing secular trends in alcohol-related violence among
adolescents is limited, and the results are inconsistent. For example,
a study from Western Australia showed that despite a marked de-
cline in youth drinking, the rate of alcohol-related violence increased
for boys and girls aged 1317 years.'® On the other hand, a Swedish
study of adolescents found that between 2000 and 2012, both alco-
hol consumption and alcohol-related harm declined, including
alcohol-related violence.'”

Is the decline in heavy episodic drinking accompanied by a
change in the strength of the alcohol-violence association? Let us
first consider how the alcohol-aggression association can be
explained. Within the conditional/interactive theoretical framework,
the association between alcohol use and aggression is regarded as
conditional upon other factors, that is, aggression results from the
effects of alcohol only when in combination with predisposing and
situational trigger factors.'® In line with this, experimental studies
have shown that an aggressive predisposition moderates the alcohol-
violence association, that is, the likelihood of responding
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aggressively to some provocation is not only elevated when under
the influence of alcohol but more so among persons who generally
tend to behave aggressively.'® Correspondingly, impulsivity or a
propensity for risk-taking can moderate the alcohol-violence rela-
tionship, and hence individuals with these characteristics are more
likely than others to behave aggressively under the influence of al-
cohol.?*"** Thus, the alcohol-violence link reflects complex under-
lying mechanisms,” and the strength of the association across
cohorts or populations is likely to be contingent on factors also at
the societal level. One such factor is the dispersion of violence-prone
individuals among alcohol users. In line with Jessor and Jessor’s
problem behaviour theory,** numerous studies among young people
have shown that problem behaviours, including substance use, ag-
gressive behaviours and risk-taking behaviours, tend to cluster and
that such clustering is associated with individual characteristics, for
example, impulsivity and low self-control.>> While the proportion of
individuals with such characteristics, or traits, are likely quite stable
over time, in part due to their genetic underpinning,* the propor-
tion of young people with problem behaviours, including aggressive
behaviours and HED, typically vary over time.**” This suggests that
trait characteristics like impulsivity and low self-control will con-
tribute more to the occurrence of HED in time periods when HED is
rare as compared to periods when HED is common.”® Figure 1
illustrates this point. At Time 1, HED is prevalent, and individuals
with a high risk of aggressive behaviour (group B) are few compared
to others (group A). At Time 2, HED is less prevalent, and the high-
risk group constitutes a larger fraction of those engaging in HED.
Hence, group B contributes more to the risk of violence among
those engaging in HED at Time 2 than at Time 1, implying a stron-
ger HED-violence association at Time 2. We may therefore, a priori,
hypothesize that the extent to which violence proneness is associated
with HED, depends on how common—or deviant—HED is in a
population. Or, in other words; the more deviant HED is, the
more likely it is that those who engage in HED, are characterized
by impulsivity and low self-control and hence are more likely to act
aggressively. If this is the case, we may expect that the strength of the
alcohol-violence association is stronger when HED is uncommon as
compared to when HED is more widespread.

In the present study, we examine whether the alcohol-violence
association among adolescents is moderated by the extent of HED,
which declined since the turn of the century.s’6 To this end, few
studies have addressed this topic. A previous study from Norway
showed that the association between alcohol use and the risk of
alcohol-related violence among 15-20-year-olds became significant-
ly weaker when alcohol consumption increased.?’ Therefore, with
declining HED prevalence among adolescents, one would expect the
opposite pattern to emerge, that is, a strengthening of the relation-
ship between HED and the risk of alcohol-related violence. No pre-
vious studies have examined whether the strength of the association
between heavy episodic drinking and alcohol-related violence has
changed concomitant with the decline in youth drinking using com-
parable data from the Nordic countries.

Aims

The aims were to examine (i) whether the decline in heavy episodic
drinking (HED) among adolescents was accompanied by a decline
in alcohol-related violence (AV) and (ii) whether the strength of the
HED-AV association changed concomitant with the decline in HED.

Methods

A Nordic research collaboration project entitled “Twenty years later:
Explanations and consequences of the decline in adolescents’ drinking
in the Nordic countries’ was established in 2020. The overall purpose
of this project was to provide novel insights as to the reasons for and
the implications of the decline in youth drinking that has been docu-
mented in the Nordic countries since the turn of the century.>**'2
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Anonymized data from the European School Survey Project on
Alcohol and Other Drugs (ESPAD) will be used to address the research
questions in this project. The ESPAD survey is conducted every
fourth year and includes samples of 10th graders (15-16year olds)
from almost all European countries.”® Comparable questions on
drinking behaviour and alcohol-related harms have been repeated
over time, which provided an opportunity to examine our research
questions.

The present analyses were based on data collected in Iceland,
Norway and Sweden in 2007 and 2015. Comparable measures on
alcohol-related violence prior to 2007 were not available from
Iceland, Norway and Sweden. Data from the two other Nordic
countries, Denmark and Finland, were not analyzed for various
reasons. The net sample in the Danish 2007 survey was very small
and not considered representative, whereas the Finnish surveys did
not include comparable measures of alcohol-related violence at the
two time points. Sample characteristics by country are described in
Supplementary table S1. We excluded respondents with inconsistent
responses and/or missing observations on key variables, and hence
the final sample included only those with valid answers to the ques-
tions on alcohol use past 12 months, frequency of heavy episodic
drinking and alcohol-related violence (n=17 027), whereof 8927
were current drinkers.

Measures
Alcohol-related violence

We considered the questions about alcohol-related violence in 2007
and 2015 as comparable measures: ‘Because of your alcohol use/
while under the influence of alcohol, how often during the past
12 months have you experienced the following™: a list of harmful
events included ‘Physical fight’. Notably, in Sweden in the 2015
survey, ‘influence of alcohol’ was translated into ‘intoxicated’. For
each of these harmful events, there were seven response options: 0
times, 1-2 times, 3—5 times, 69 times, 10-19 times, 2039 times
and 40 or more times. As we assumed that possible changes over
time in the magnitude of the alcohol-violence association reflect
changes in individual-level, rather than event-level risk, our focus
is on violent individuals, not violent events, This is reflected in the
analyses, and hence the response categories were dichotomized into
0 = none and 1 = once or more often.

Alcohol use

Alcohol use in the past 12 months was measured with one question:
‘On how many occasions (if any) have you had any alcoholic beverage
to drink?’, with the same seven response options as used for alcohol-
related harm. The responses were dichotomized in the same way:
0=none, 1 =once or more often, and the latter category was termed
‘current drinkers’. Heavy episodic drinking (HED) was measured with
the question ‘How many times (if any) have you had five or more
drinks/alcohol units on one occasion during the past 30 days?’, with
six response options (none, 1 time, 2 times, 3-5 times, 6-9 times and
10 or more times). In the analyses, we applied a dichotomized meas-
ure (none vs. 14+ times) and a semi-continuous measure. The latter
was constructed using interval mid-points for two response categories
and a conservative value for the upper response category, and hence
the semi-continuous measure took the values 0, 1, 2, 4, 7.5, and 11 in
the main analysis. In sensitivity analyses, we altered the values for the
three upper categories, so that these took lower values (i.e. 3, 6 and
10) or higher values (i.e. 5, 9 and 15). While other thresholds have
been proposed for HED (e.g. 8+ drinks and 12+ drinks), 5+ drinks
on a single occasion is by far the most common definition of HED,*
and it is used in all seven waves of the ESPAD survey which is con-
ducted in 35 European countries.>

Analyses

All analyses were conducted for each country separately. Differences
over time in proportions were assessed using cross-tabulations with
Pearson’s xz—test, while ANOVA with F-test was used to examine
differences over time between means. These analyses were conducted
for the full samples of adolescents and for sub-samples comprising
current drinkers only (i.e. the at-risk population for alcohol-related
violence).

Moreover, we applied logistic regression analyses for estimating
the association between HED frequency and alcohol-related vio-
lence. These associations were conducted among current drinkers
only. Possible differences in the magnitude of the HED-violence
association between 2007 and 2015 were tested separately for each
country using interaction terms (year*HED). Adjustment for gender
was not appropriate, as the gender distribution did not change over
time, and gender was not associated with HED frequency.

We also examined whether the results were consistent across gen-
der, by conducting gender-specific analyses. Data management and
analysis were performed using SPSS (version 26).

Results

Over the 8-year period from 2007 to 2015, the proportions of ado-
lescents who reported any alcohol use in the past year or any heavy
episodic drinking (HED) in the past month decreased in all three
countries. Alcohol-related violence also decreased in all three coun-
tries (table 1), and all these changes were statistically significant (P <
0.001).

Among current drinkers, the prevalence of HED past month
decreased in Iceland and Norway, whereas the average HED fre-
quency decreased only in Norway (table 2). The prevalence of
alcohol-related violence decreased significantly in Norway and
Sweden but remained at the same level in Iceland.

Average HED frequency was markedly higher among the relatively
few involved in alcohol-related violence as compared to other
drinkers, across countries and survey year (table 2). However,
changes over time among violent and non-violent adolescents dif-
fered by country. In Iceland and Norway, there was a statistically
significant decrease in HED frequency among the non-violent,
whereas average HED frequency remained at a high level among
violent adolescents over time. In Sweden, on the other hand, the
overall decrease in HED frequency was not statistically significant
and this pertained to both violent and non-violent respondents
(table 2).

Next, we examined whether the magnitude of the association
between HED frequency and alcohol-related violence (i.e. the slope
parameter estimate) increased from 2007 to 2015 (table 3).

Logistic regression model estimates showed that this was the case
only in Norway (Betayos 2007 = 0.145, 95% CI 0.054-0.236), where-
as for Swedish adolescents the magnitude of the association
decreased (Beta,g5_2007 = —0.082, 95% CI —0.158 to —0.005) (table
3). In sensitivity analyses, we altered the values for the three upper
categories of the HED frequency variable, so that these took lower
values or higher values; however, the patterning of findings
remained the same (not displayed).

Finally, we explored whether these findings were consistent across
gender. While the prevalence of alcohol-related violence was clearly
higher among boys than girls in all three countries, any changes in
the magnitude of the alcohol-violence association over time were
similar for boys and girls. That is, for both boys and girls, the mag-
nitude of the association increased in Norway, remained the same in
Iceland, and decreased in Sweden (findings not displayed).

Discussion

In Iceland, Norway and Sweden, there was an overall decrease from
2007 to 2015 in the proportions of adolescents who reported alcohol
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A = population of drinkers with low risk of aggressive behavior

B = population of drinkers with high risk of aggressive behavior

Figure 1 lllustration of relative strength of association between heavy episodic drinking (HED) and violence at two time points with
different prevalence of HED and different proportion of high-risk individuals among drinkers.

use, heavy episodic drinking, and alcohol-related violence. Among
current drinkers, that is, the at-risk population for alcohol-related
violence, HED frequency decreased only in Norway. The magnitude
of the association between HED frequency and alcohol-related vio-
lence increased from 2007 to 2015 in Norway, whereas in Sweden,
the association decreased from 2007 to 2015.

This study adds to an emerging literature on aspects of the decline
in youth drinking in many high-income countries.*** The decrease
in drinking and HED among all tenth graders in these Nordic
countries has been reported previously,® and the observed concomi-
tant decrease in alcohol-related violence is consistent with findings
from a Swedish study conducted among adolescents between 2000
and 2012."7 Our a priori assumption that alcohol-related violence
would be more strongly associated with HED frequency when such
behaviour became less common, was empirically supported by data
from Norway, and we will first address this part of our findings.

Our findings from Norway corroborate those from a few previous
studies, which demonstrated that among young people, the associ-
ation between drinking behaviour and violence or other aggressive
behaviour varied over time, depending on how common alcohol con-
sumption or drinking to intoxication was in the studied cohorts. A
stronger association was found when consumption was less common,
as compared to a period with more widespread consumption.”>*
Correspondingly, a stronger association between alcohol intoxication
and various deviant behaviours (e.g. criminality and school miscon-
duct) was found when alcohol intoxication became uncommon.?® Of
relevance in this respect, are also the findings from a study of the

association between alcohol intoxication and suicide attempt among
Norwegian teenagers.”* In this context, attempted suicide is of rele-
vance as a self-directed aggressive behaviour, often of impulsive char-
acter and sometimes fuelled by alcohol intoxication. The study
showed that this association became weaker over time when drinking
to intoxication became more widespread. In contrast, one study
reported no change in the magnitude of the association between al-
cohol intoxication and aggressive behaviour over a period when such
drinking behaviour became more common, whereas associations be-
tween intoxication and other deviant behaviours (theft, pilfering and
school misconduct) became weaker.”® Thus, there is a small, and not
entirely consistent literature, suggesting that the strength of the asso-
ciation between HED and aggressive—or other socially deviant—be-
haviour may be contingent upon the extent of HED at the societal
level. Our findings from Iceland corroborate those from Norway as
there was little change in the extent of HED and no significant change
in the strength of the HED-violence association among drinkers.
Our findings from Sweden, did—in part—contrast those from
Iceland and Norway. While the proportion of drinkers and the ex-
tent and frequency of heavy drinking occasions decreased among all
students in all three countries, Sweden differed from Iceland and
Norway in some respects of likely importance in our context.
Among current drinkers, both HED frequency and alcohol-related
violence remained stable in Iceland and declined significantly in
Norway, whereas in Sweden, HED frequency remained stable, and
yet alcohol-related violence declined. One possible explanation for
the latter finding is the change in the wording of the alcohol-related
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Table 1 Drinking behaviour, heavy episodic drinking (HED) and alcohol-related violence (AV) by survey year and country, all respondents

Iceland Norway Sweden
Survey year (N) 2007(3423) 2015 (2589) Test change 2007 (3294) 2015 (2416) Test change 2007 (3032) 2015 (2273) Test change
Proportion drinkers, 55 23 P < 0.001 66 46 P < 0.001 70 46 P < 0.001
past 12 months (%)
Proportion HED, past 21 7 P < 0.001 35 18 P < 0.001 34 22 P < 0.001
30days (%)
Average HED fre- 0.6 0.2 P < 0.001 1.3 0.5 P < 0.001 1.1 0.7 P < 0.001
quency, past
30days
Proportion AV, past 7.5 3.2 P < 0.001 15.7 3.6 P < 0.001 10.3 43 P < 0.001

12 months (%)

Table 2 Drinking behaviour, alcohol-related violence (AV) and heavy episodic drinking (HED) among those not involved and those involved

in AV by survey year and country, current drinkers only

Iceland Norway Sweden

Survey year (N) 2007 (1886) 2015 (593) Test change 2007 (2156) 2015 (1105) Test change 2007 (2133) 2015 (1054) Test change
Proportion HED? (%) 38 30 P < 0.001 54 41 P < 0.001 49 48 P = 0.355
Average HED frequency® 1.1 1.0 P =0.155 1.9 1.1 P < 0.001 1.6 1.5 P =0.07
Proportion AV® (%) 13.6 14.0 P =0.819 24.0 7.9 P < 0.001 14.6 9.3 P < 0.001
Average HED frequency?®

Not involved in AV 0.9 0.6 P = 0.009 1.4 0.9 P = 0.001 1.7 1.2 P =0.396

Involved in AV 3.0 3.3 P =0.490 3.6 3.6 P = 0.960 4.4 3.5 P = 0.050

a: HED frequency is reported for past 30 days.
b: AV is reported for past 12 months.

Table 3 Associations between frequency of heavy episodic drinking (HED frequency) and likelihood of alcohol-related violence by survey

year and country

Iceland Norway Sweden
Survey year (N) 2007 (1886) 2015 (593) Difference 2007 (2156) 2015 (1105) Difference 2007 (2133) 2015 (1054) Difference
2015-2007 2015-2007 2015-2007
HED frequency
Beta 0.297 0.373 0.076 0.248 0.393 0.145 0.334 0.252 —0.082
(95% ClI) (0.248 (0.277 (—0.032 to (0.212 (0.310 (0.054 (0.292 to 0.376) (0.188 (—0.158 to
to 0.346) to 0.470) 0.185) to 0.284) to 0.476) to 0.236) to 0.316) —0.005)

Parameter estimates (beta) and 95% Cls from logistic regression models, current drinkers only.

violence measure from 2007 to 2015. Thus, the stronger HED-
violence association observed in Sweden in 2015 as compared to
2007, may possibly reflect somewhat different wording of the out-
come measure. However, other methodological explanations may
also be considered, including possible sample differences over time
in the distribution of risk factors for aggressive behaviour.

The issue of whether the alcohol-harm association is contingent
upon the extent of alcohol use at the societal level is important in
several respects. First, estimates of alcohol-harm associations are es-
sential for estimating alcohol-attributable disease burden (and similar
estimates of alcohol’s social and other costs to society). If, as our
findings may indicate, such associations do vary with the extent of
alcohol use in a society, a fixed estimate of the alcohol-harm associ-
ation may not apply across countries or within countries over time.
Second, our findings corroborate with theories of complex associa-
tions between drinking behaviour and social harms, pertaining even
to harms that are alcohol-attributable. While we do not fully under-
stand the complexity of these associations, our findings may suggest
that mechanisms also at the societal level are at play.

Methodological considerations and suggestions for
future research

The present study employed a comparative approach with data from
three Nordic countries, and extends a small research literature by exam-
ining how the decline in youth drinking has affected the alcohol-vio-
lence association. However, some methodological limitations warrant
attention. First, the prevalence of HED and alcohol-related violence are
likely underestimated for two reasons: heavy drinkers, including those
with frequent HED, are typically underrepresented in survey samples,
and—alcohol use is typically underreported by survey respondents.*®
However, whether, or to what extent, such underestimates are of im-
portance for our analyses of changes over time in levels of—and asso-
ciations between—drinking behaviour and alcohol-related violence, is
difficult to determine. Second, the associations between HED and
alcohol-related violence are likely underestimated because different
time frames were used for these measures, that is, past 30 days and
past 12 months, respectively. According to the principle of correspond-
ance® or compatibility,” the predictor (e.g. HED) and the criterion
(alcohol-related violence) should be measured at the same level of
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specificity or generality. This notion has received considerable empirical
support.”®* Third, in contrast to what is generally observed regarding
response rates over time, the ESPAD surveys experienced an increase in
response rates from 2007 to 2015 in all three countries. This could
possibly impact on sample comparability over time, and if so, the
observed changes over time may partly reflect differences in sample
representativity. Fourth, our hypothesis that the alcohol-violence asso-
ciation was moderated by the extent of HED among young people,
draws on assumptions about changes in the distribution of character-
istics of young drinkers as a result of drinking behaviour becoming
more marginal, both statistically and socially. These assumptions could
not be put to empirical test in the absence of relevant measures of such
characteristics. Further studies are therefore warranted, to examine
whether aggregate-level changes in drinking behaviour are associated
with changes in the distribution of characteristics of drinkers. Such
characteristics include personality traits, for example, impulsivity, and
deviant behaviours, including anti-social behaviours, which may mod-
erate the alcohol-harm association.’>* Thus, to enhance our under-
standing of the mechanisms underlying the association between alcohol
use and violence, future studies should aim to incorporate such factors
to determine their importance for drinking behaviour relative to the
level of drinking, and further to determine their possible moderating
impact on the alcohol-violence association.

Conclusion

This study showed that along with the decline in youth drinking in
Iceland, Norway and Sweden since the turn of the century, there has
been an overall decline in alcohol-related violence among adoles-
cents in these countries. The strength of the alcohol-violence asso-
ciation increased from 2007 to 2015 in Norway, where heavy
episodic drinking declined. Thus, this study provides some support
for the notion that the association between alcohol consumption
and aggressive or other deviant behaviours is stronger in popula-
tions where heavy drinking episodes are less common. The findings
suggest that by reducing the frequency of heavy episodic drinking,
there is a potential to curb violent behaviour and thereby enhance
the health and wellbeing among youth.

Supplementary data
Supplementary data are available at EURPUB online.
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Key points

o Along with the decline in heavy episodic drinking in Iceland,
Norway and Sweden since the turn of the century, there has
been an overall decline in alcohol-related violence among
youth in these countries.

o The alcohol-violence association increased from 2007 to 2015
in Norway thus providing some support for the notion that
the association between alcohol consumption and violence is
stronger in populations where heavy drinking episodes are less
common.

e In Sweden, however, the alcohol-violence
decreased between 2007 and 2015.

o The findings partly support the assumption that the alcohol-
violence association is moderated by the extent of heavy epi-
sodic drinking.

e An implication of the findings is that by reducing the fre-
quency of heavy episodic drinking, there is a potential to
curb violent behaviour and thereby enhance the health and
wellbeing among youth.

association
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