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Background: Alcohol use has decreased among Swedish adolescents in the past few decades. We examined peer
and parent factors (i.e. time spent with peers, time spent with parents and parental monitoring) that could
contribute to explaining this trend by investigating their main effects and interaction effects with investigation
years on alcohol use. We furthermore examined whether municipality-level socioeconomic conditions could
contribute to explaining the trend. Methods: We used data from a repeated cross-sectional study that took
place eight times between 1988 and 2011. The study targeted all ninth grade students (15–16 years old) in
Värmland County, Sweden. Adolescents (N = 22 257) reported their monthly alcohol use, time spent with peers
and parents and parental monitoring. Municipality-level socioeconomic conditions were based on parent
education levels. Results: Logistic multilevel regression analyses showed that peer and parent factors and municipality-level socioeconomic conditions were associated with alcohol use among adolescents. The interaction
effects between peer and parent factors and investigation years were not significant. The decreased trend in
time spent with peers was associated with the decreased trend in frequency of alcohol use over time. Conclusions:
The findings of the current study provide an indication that the decreased trend in alcohol use that has been
observed in Swedish adolescents over the past few decades may be related to changes in adolescents’ social
interactions with peers.

.........................................................................................................

Introduction
lcohol consumption among Swedish adolescents is currently at
1
Following an increase in the
2,3
1990s, alcohol use has been declining, which is true for most of
northern Europe4–6 and the USA.7 Possible explanations for this
trend include changes in social relations, stricter parental attitudes,
demographic changes and decreased accessibility of alcohol. This
study sought to capitalize on findings from previous studies8–11
and examine peer and parent factors (time spent with peers, time
spent with parents and parental monitoring) and socioeconomic
conditions that could be associated with the trend in alcohol use
among Swedish adolescents from 1988 to 2011.
Achieving social independence is a major developmental task
during adolescence. Interactions with peers gain particular significance12 and adolescents begin spending more time with their peers
than their parents.13 During adolescence, alcohol use is often a social
activity,14 and involvement with peers who drink alcohol is one
of the strongest predictors of alcohol use.15,16 Moreover,
spending more time with peers is associated with drinking more
alcohol.17,18
As they spend more time with their peers, adolescents begin to
spend less time with their parents.19,20 Still, the parent–child relationship continues to be a key factor in their development: adolescents with supportive and involved parents are more likely to be
well-adjusted.21 Indeed, adolescents who spend more time with
their parents may drink less alcohol.18,22 Furthermore, adolescents
whose parents monitor their activities more closely are less likely to
drink alcohol.23 Thus, parent factors such as spending time together

Athe lowest level since the 1970s.

and monitoring seem to be associated with a lower likelihood of
drinking alcohol among adolescents.
Peer and parent factors may be critical to adolescent alcohol use
and were considered crucial factors driving the increase in
adolescent alcohol use observed during the 1990s.2,24,25 However,
less is known about the more recent decrease in alcohol use.
While one recent study reported that parental monitoring was not
associated with this trend among Swedish adolescents,10 research
from Iceland and the Netherlands suggested that time spent with
parents and parental monitoring were associated with the decrease
in adolescent alcohol use.11,26,27 A recent Australian study showed
that fewer alcohol-drinking peers over time was related to the
decreased trend in alcohol use among adolescents.9 Overall,
changes in peer and parent factors could explain the trends in
adolescent alcohol use.
Previous research suggested that adolescent alcohol use might vary by
socioeconomic conditions.28,29 Some research showed that adolescents
whose parents were more highly educated were less likely to drink
alcohol.22 Similarly, in addition to time spent with peers and parental
monitoring, academic orientation (theoretical vs. non-theoretical) was
associated with adolescent alcohol use.8 The current study aimed to
build upon and extend these previous findings into trend analyses.
In time trend analysis, a predictor may affect the trend by a
change in its level or prevalence in the population over time,
and/or a change in the strength of its association with the
outcome over time.30 We can assess these potential effects by
observing how the trend (i.e. the change in substance use over
time) is altered after including the predictor in comparison to
before doing so, and by testing the interaction between the
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predictor and time, respectively. In this study, we tested both main
effects of our predictors and their interactions with time.
Using repeated cross-sectional data, we first illustrated adolescent
alcohol use over time and for subgroups of adolescents according to
gender, academic orientation, immigration background and peer
and parent factors. Then, we examined whether peer and parent
factors and municipality-level socioeconomic conditions were
related to the trends in alcohol use among Swedish adolescents.

Methods
Participants and procedure

Measures
Alcohol use (1988–11)
Participants first answered the question: ‘Have you ever in your life
drunk beer, wine or spirits?’ If they answered ‘yes’, they answered the
question: ‘During this school year, how often have you drunk strong
beer (i.e. around 5% alcohol content), wine or spirits?’ We collapsed
the response categories into infrequent/never-drinkers (those who
answered ‘no’ to the first question or ‘never during this school year’
or ‘less than once a month’ to the second question) and frequent
drinkers (those who answered that they drank ‘monthly, twice a
month, once a week, twice a week, every other day or every day’).

Time spent with peers (1988–2011)
Adolescents were asked: ‘How often do you usually get together with
your friends after school hours?’ We collapsed the answers into three
categories: little (‘never’ and ‘less than once per week’), moderate
(‘once or twice a week’ and ‘more than twice a week’) and much
(‘almost every day’) time spent with peers.

Time spent with parents (1988–2011)
Adolescents were asked: ‘Do you do things outside the home with
your parent(s), e.g. go to sporting events, visit relatives, take walks,
etc.?’ We collapsed the answers into three categories: little (‘never’
and ‘not more than once per month’), moderate (‘one or more times
per month’ and ‘about once a week’) and much (‘a few times a week
or more’) time spent with parents.

Parental monitoring (1988–2011)
Adolescents were asked: ‘Do you tell your parent(s) where you are
when you are away in the evenings?’ We collapsed the answers into
high (‘always’ and ‘often’) and low (‘never, rarely and sometimes’)
parental monitoring.

Municipality-level socioeconomic conditions (1988–
2011)
The proportion of adolescents in each municipality with at least one
parent who had completed at least 2 years of higher education was
calculated yearly using data from Statistics Sweden. We used data for
the study data collection years.

Students answered to which upper secondary school programme
they intended to apply. We dichotomized the answers as theoretical
(e.g. natural/social sciences) or non-theoretical (e.g. vocational
programmes).

Immigration background (1995–2011)
Adolescents reported their parent(s)’ country of birth. They were
considered to have an immigration background if one or both of
their parents were born outside of Sweden.

Analysis
We conducted descriptive analyses of alcohol use across the years of
investigation according to gender and the peer and parent factors
(1988–2011) and, for illustrative purposes, academic orientation and
immigration background (1995–2011). In the main analyses, we
only utilized variables with data for the entire time period (1988–
2011). We conducted a series of logistic multilevel regression
analyses with individuals nested in years of investigation nested in
municipality, predicting the likelihood of being a frequent vs.
infrequent/never-drinker. Beginning with the null model (Model
I), we successively tested more complex models, comparing them
using the likelihood ratio test. Model II included gender (as a
covariate) and dummy variables for each year of investigation
(reference: 1988). The coefficients for year of investigation in
Model II served as the reference in examining whether including
additional variables in subsequent models might be associated
with the trend in alcohol use. In Models III–V, we included time
spent with peers (III), time spent with parents (IV) and parental
monitoring (V) separately and then included them simultaneously
in one model to examine their combined effect (Model VI).
Subsequently, we included municipality-level parent education
levels (Model VII). We partitioned this factor into two
components:
variation
between
municipalities
(regional
component) and variation over time (longitudinal component).31
For each of the Models III–V and VII, we additionally tested an
interaction effect between the predictor and year of investigation.
In the final model, we included all predictors together (Model VIII).
We specified all models using maximum likelihood estimations in
Stata v.14.32 Since two municipalities did not participate in the 1995
data collection, we conducted a parallel analysis on the remaining 14
municipalities. We ran another parallel analysis in which we
measured socioeconomic conditions at the school level. Results of
these analyses showed the same patterns as those presented here
(Supplementary appendix).

Results
Descriptive analyses
The trend in adolescent alcohol use showed that the proportion of
frequent alcohol drinkers increased from 1988 until 1998 and subsequently decreased to lower levels in 2011 than in 1988 (figure 1a).
This trend was similar for subgroups of adolescents based on gender,
academic orientation, immigration background and the peer and
parent factors (figure 1b–f). Figure 2a–c shows the proportion of
adolescents in each collapsed response category across the years of
investigation for each of the peer and parent factors. There was
considerable
variation
between
municipalities
regarding
socioeconomic conditions (figure 2d), and socioeconomic
conditions improved slightly over time (figure 2e).

Peer and parent factors
The results of all models are presented in table 1. The differences in
odds ratios before and after including the peer and parent factors are
illustrated in figure 3a–d. In order to facilitate the interpretability of
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The study sample was obtained from the Young in Värmland study,
which was conducted eight times between 1988 and 2011 among all
students in the ninth grade of compulsory school (15–16 years old)
in Värmland County (N = 23 167). The response rates of each investigation year ranged from 83.4% to 93.7% (M = 88.2%). Students
completed a questionnaire during regular school hours and returned
it in a sealed envelope. In 1995, two of the 16 municipalities did not
participate, therefore, data are missing from these municipalities for
1995. Adolescents were included in the sample for the current study
if data were complete for all study variables (N = 22, 257).

Academic orientation (1995–2011)
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Figure 2 Descriptive statistics of all independent variables (a–e)

the findings, in figure 3e, we also converted the odds ratios into
percentages of frequent alcohol users in the population (hereafter,
projected percentages). Figure 3f depicts the differences in the
projected percentages of frequent alcohol users before including
the peer and parent factors (Model II) and after including them
(Models III–VI). This illustrates the magnitude of the changes in

the alcohol use trend to which the peer and parent factors may
have contributed.

Time spent with peers
Across the study period, adolescents who spent more time (i.e. once
a week or more) compared to those who spent little time with their
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Figure 1 Time trends in the percentage of frequent alcohol users by various subgroups (a–f)

To Model VI and VII

To Model II

To Model I

To Model II

To Model II

To Model II

0.045 (0.019–0.104)
0.038 (0.023–0.064)

To Model II, III,
IV and V

0.061 (0.027–0.138)
0.040 (0.024–0.067)
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Note. Frequent alcohol use indicates drinking one or more times per month. 95% CIs are in a parenthesis. All likelihood ratio test comparison comparisons were significant at either P < 0.01 or
P < 0.001. Differences between models pertain to the independent variable(s) included in each model (see Analysis section).

Likelihood ratio test comparison

0.011 (0.004–0.031)
0.045 (0.032–0.063)

ICC
Municipality
Year

0.047 (0.021–0.108)
0.032 (0.019–0.056)

0.418 (0.389–0.450)

0.634 (0.591–0.680)
0.543 (0.499–0.592)

1.891 (1.707–2.095)
4.111 (3.692–4.578)

0.741 (0.697–0.788)

0.025 (0.009–0.067)
0.039 (0.023–0.066)

0.062 (0.028–0.140)
0.039 (0.023–0.064)

0.418 (0.389–0.450)

0.635 (0.592–0.680)
0.544 (0.499–0.592)

1.890 (1.706–2.094)
4.110 (3.691–4.577)

1.011 (0.956–1.069)

(1.258–1.855)
(1.496–2.302)
(1.761–2.678)
(1.647–2.511)
(1.530–2.361)
(1.146–1.813)
(0.922–1.517)

1.528
1.855
2.171
2.034
1.901
1.441
1.183

1.494
1.790
1.956
1.830
1.625
1.197
0.930

(1.246–1.792)
(1.464–2.190)
(1.608–2.380)
(1.503–2.229)
(1.327–1.991)
(0.965–1.484)
(0.737–1.175)

Model VIII

Model VII

0.018 (0.006–0.053)
0.034 (0.020–0.057)

0.046 (0.020–0.017)
0.034 (0.020–0.058)

0.355 (0.332–0.380)

(1.239–1.811)
(1.466–2.187)
(1.726–2.532)
(1.614–2.363)
(1.500–2.193)
(1.124–1.650)
(0.906–1.348)

0.741 (0.697–0.787)

1.498
1.790
2.091
1.953
1.814
1.362
1.105

Model VI

0.037 (0.012–0.107)
0.118 (0.083–0.169)

0.531 (0.497–0.567)
0.430 (0.397–0.467)

(1.208–1.747)
(1.442–2.127)
(1.611–2.338)
(1.463–2.118)
(1.315–1.902)
(0.960–1.394)
(0.728–1.070)

0.883 (0.834–0.936)

1.453
1.751
1.941
1.760
1.581
1.157
0.883

Model V

Random effects
Intercept (municipality)
Intercept (year)

1.767 (1.599–1.954)
4.184 (3.766–4.649)

(1.225–1.740)
(1.427–2.067)
(1.598–2.278)
(1.559–2.218)
(1.363–1.937)
(0.993–1.416)
(0.785–1.136)

0.952 (0.899–1.008)

1.460
1.717
1.908
1.859
1.624
1.186
0.944

Model IV

0.976 (0.965–0.988)
0.995 (0.982–1.007)

(1.274–1.845)
(1.498–2.215)
(1.722–2.505)
(1.602–2.325)
(1.486–2.155)
(1.117–1.625)
(0.890–1.312)

0.866 (0.807–0.907)

1.533
1.821
2.077
1.930
1.789
1.347
1.081

Model III

0.979 (0.969–0.989)
0.997 (0.985–1.009)

(1.237–1.764)
(1.455–2.114)
(1.599–2.287)
(1.496–2.134)
(1.323–1.887)
(0.967–1.383)
(0.741–1.075)

1.010 (0.955–1.068)

1.478
1.754
1.912
1.787
1.580
1.156
0.893

Model II

Fixed effects
Year
1991(Ref. 1988)
1995(Ref. 1988)
1998(Ref. 1988)
2002(Ref. 1988)
2005(Ref. 1988)
2008(Ref. 1988)
2011(Ref. 1988)
Gender
Boy(Ref. Girl)
Time spent with peers
Moderate(Ref. Little)
Much(Ref. Little)
Time spent with parents
Moderate(Ref. Little)
Much(Ref. Little)
Parental monitoring
High(Ref. Low)
Parent education
Regional
Longitudinal

Model I

Table 1 Odds ratios from logistic multilevel regression models predicting frequent alcohol use (vs. infrequent/never use)
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peers were significantly more likely to drink alcohol frequently than
to drink infrequently/never (Model III). The odds ratios for years of
investigation in Model II (when time spent with peers was not
accounted for) were lower than in Model III (when time spent
with peers was accounted for). Likewise, figure 3f shows that the
projected percentage of frequent alcohol users from Model II was
lower than that from Model III. Thus, without accounting for the
decreased time spent with peers over time, the percentage of
frequent alcohol users would have been higher. In addition,
throughout the entire investigation period, the difference between
the projected percentages from Model II to III continuously
increased over time up to about 4% in 2011, approaching the
criterion of a small effect size of 7% difference in the population.33

did not seem to be associated with the trend in alcohol use among
adolescents. Figure 3e and f confirms this observation.

Combined effects of peer and parent factors
The combined effects of the peer and parent factors on the trend in
adolescent alcohol use (Model VI) were highly similar to that of time
spent with peers (Model III). This indicates that the peer factor may
have been more important for adolescent alcohol use than the parent
factors.

Municipality-level socioeconomic conditions
Time spent with parents
Across the study period, adolescents who spent moderate and much
time compared with those who spent little time with their parents
(i.e. less than once a month) were significantly less likely to drink
alcohol frequently than to drink infrequently/never (Model IV). The
odds ratios for years of investigation in Model II were slightly higher
than in Model IV in 1991 and 1995, and slightly lower from 2002 to
2011. However, figure 3e and f shows that the effect of time spent
with parents on the trend in alcohol use was at most 1% of
difference in the projected percentage of frequent alcohol users,
suggesting that the trend in time spent with parents was unrelated
to that in alcohol use.

Parental monitoring
Across the study period, adolescents who experienced high vs. low
parental monitoring were significantly less likely to drink alcohol
frequently than infrequently/never (Model V). The odds ratios for
years of investigation in Model II were nearly the same as those in
Model V (figure 3c), indicating that changes in parental monitoring

We observed a significant effect of the regional component of municipality-level socioeconomic conditions on adolescent alcohol use;
adolescents who lived in areas with a higher proportion of highereducated parents were less likely to drink alcohol frequently
(compared with infrequently/never). The effect of the longitudinal
component of municipality-level socioeconomic conditions on
alcohol use was not significant (Model VII), indicating that
changes in socioeconomic conditions were unrelated to the trend
in adolescent alcohol use.
The final model (VIII) shows that the patterns from the previous
models held when all factors were taken into account. In addition,
the coefficients for years of investigation were largely the same as
those in Model VI, indicating that the effects of the peer and parent
factors on the time trend remained largely the same after accounting
for the effects of municipality-level socioeconomic conditions.
As indicated by the similar trends in alcohol use across different
levels of the peer and parent factors (figure 1d–f), the interaction
effects between each of the predictors and year of investigation were
not significantly associated with adolescent alcohol use (data
available upon request).
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Figure 3 Odds ratios of investigation years with 95% confidence intervals from Models II to VI (a–d), and percentages of frequent alcohol
users converted from the odds ratios in Models II–VI (e and f)
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Key points
 Individual-level time spent with peers, time spent with
parents and parental monitoring were associated with
alcohol use among adolescents.
 Municipality-level socioeconomic conditions were also
associated with adolescent alcohol use.
 Our evidence indicates that the decreased time spent with
peers over time may have contributed to the trend of
decreasing alcohol use.
 Public policy regarding adolescent alcohol use should consider changes in adolescents’ social interactions over time.
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We examined whether peer and parent factors and municipalitylevel socioeconomic conditions were related to the trend in
alcohol use among Swedish adolescents.8 Using data from 1988 to
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in adolescent peer interactions.
Similar to previous research, spending more time with parents
was associated with a lower likelihood of drinking alcohol
frequently among adolescents.17,18,22,35 Over the past decades, adolescents have spent increasingly more time with their parents.
Spending time together seems to be an important manifestation of
parental support, which is critical for adolescents’ adjustment.21
However, time spent with parents seems to be unrelated to the
trend in alcohol use.
In our study, parental monitoring remained at a constant level
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a recent study suggesting that the trend in adolescent alcohol use
might be influenced by risk factors (as was our peer factor) more so
than protective factors9 (as were our parent factors).
Descriptive analyses showed that the trend in alcohol use was
similar for subgroups of adolescents based on gender, academic
orientation and immigration background. The latter is in line
with previous research which showed that decreasing alcohol use
among adolescents could not be explained by demographic
changes resulting from immigration.37 The trend was also similar
across different levels of the peer and parent factors, thus the
decrease in alcohol use seems to be a more general phenomenon
among Swedish adolescents.38 Furthermore, the interactions
between the peer and parent factors and year of investigation were
not significant, indicating that the trend in alcohol use was not
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Our study had some limitations. First, the effects of the predictors
on the time trend were not statistically tested due to the nested

structure of the compared models, hence they were essentially
inferred. Second, the direction of effects cannot be confirmed due
to the cross-sectional nature of the data. Third, the Young in
Värmland study does not include data on parental socioeconomic
position. However, because the survey included all adolescents in
Värmland, we trust that the proportion of parents with a higher
education in the municipality was a reliable measure of the
socioeconomic conditions of the adolescent population within
each municipality. Fourth, parental monitoring was assessed by
whether adolescents informed their parents of their evening
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adolescent disclosure may be a more valid proxy of parental
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only a few factors that may explain the trend in alcohol use, based
on earlier findings,8 there may be omitted variables operating in
parallel to those reported in this article. For example, changes in
parental attitudes towards adolescent alcohol use and the availability
of alcohol may have had an impact on alcohol use both directly and
interactively with the peer and parent factors.
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