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ABSTRACT
Objective: Adolescent substance use is an area of
concern because early substance use is associated
with a higher risk of adverse outcomes. Parenting
style, defined as the general style of parenting, as well
as substance-specific parenting practices may influence
children’s substance use behaviour. The present study
aims to probe the impact of parenting style on
adolescent substance use.
Method: A cohort of 1268 adolescents (48% girls),
aged 12–13 years at baseline, from 21 junior high
schools was assessed in the first semester of junior
high school, and then again in the last semester of the
9th grade, 32 months later. Parenting style,
operationalised as a fourfold classification of parenting
styles, including established risk factors for adolescent
substance use, were measured at baseline.
Results: Neglectful parenting style was associated
with worse substance use outcomes across all
substances. After adjusting for other proximal risk
factors in multivariate analyses, parenting style was
found to be unrelated to substance use outcomes with
one exception: authoritative parenting style was
associated with less frequent drinking. Association with
deviant peers, delinquent behaviour, provision of
alcohol by parents, and previous use of other
substances were associated with substance use
outcomes at follow-up.
Conclusions: The results of the present study indicate
that parenting style may be less important for
adolescent substance use outcomes than what has
previously been assumed, and that association with
deviant peers and delinquent behaviour may be more
important for adolescent substance use outcomes than
general parenting style.

INTRODUCTION
Adolescents who initiate substance use at an
early age are at increased risk of substance use
disorders, poor academic performance and
impaired social functioning.1–4 Preventing or
delaying onset of substance use in adolescents
is a concern among public health professionals
and researchers. A basic task in refining pre-
vention programmes is to identify risk factors

for early onset of substance use. It is thus
important to study pathways to adolescent sub-
stance use in order to facilitate development
of prevention programmes.
In the European School Survey Project on

Alcohol and Drugs, survey from 2011 esti-
mated that 87% of European adolescents aged
15–16 years had ever used alcohol, 54% cigar-
ettes and 18% illicit drugs, including cannabis.
Among Swedish adolescents in the age range
15–16 years, 46% reported alcohol use in the
past year, 14% were cigarette smokers, and 8%
reported lifetime illicit drug use.5

Parental alcohol use, attitudes to adoles-
cent drinking, and supervised drinking have
repeatedly been shown to increase unsuper-
vised drinking and other drug use in adoles-
cents.6–9 However, not only substance-specific
parenting practices are of importance, but
general aspects of parenting may also con-
tribute to the adolescents’ propensity to
engage in substance use. In the 60s,
Baumrind identified three major parenting
styles based on two important aspects of par-
enting: responsiveness (the degree to which
parents are responsive and warm to the
child) and demandingness (the degree to
which the parents expect mature behaviour,

Strengths and limitations of this study

▪ A large sample, followed prospectively during
the course of over 2 years.

▪ General parenting styles as well as several estab-
lished risk factors for adolescent substance use
are measured at baseline.

▪ High response rates in adolescents.
▪ Peer substance use not assessed separately,

only together with other deviant behaviours.
▪ Participating schools are not randomly selected

and may not be representative of the general
junior high school population.

▪ Attrition rate and missing data not handled by
imputation, though by sensitivity analysis and
post-stratification weighting by census data.
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and exert control over the child).10 The parenting styles
identified by Baumrind which encompassed the majority
of families were: authoritative, being responsive to the
child’s feelings and needs while also being demanding;
authoritarian, being controlling with beliefs that child
should be kept in place; and permissive, accepting and
non-punitive, with few demands on the children.
Maccoby and Martin11 extended this model by separat-
ing neglectful parenting, characterised by low demanding-
ness and low responsiveness, from permissive parenting,
and thus introduced a fourfold classification of parent-
ing styles based on the four combinations of high/low
on the aspects responsiveness and demandingness. This clas-
sification has become widely used in the context of ado-
lescent substance use.12

A recent review shows that most studies find that
authoritative parenting is associated with the best out-
comes regarding adolescent substance use, and neglect-
ful parenting with the worst.12 Specifically, many studies
have shown that authoritative parenting is associated with
less use of alcohol, tobacco and illicit drugs in children
and adolescents.12–16 Children of authoritarian parents
generally report more substance use than children of
authoritative parents, but some studies found no differ-
ence or even an inverse association.12 Findings related to
the permissive parenting style are mixed; some studies
have shown that permissive parenting is associated with
higher rates of substance use, while others demonstrate
the opposite association.13 14 17 Neglectful parenting style
is almost consistently found to be associated with higher
rates of substance use.13 14 17 A recent review called for
more longitudinal research on this topic as most previous
studies were cross-sectional, and also because the cultural
context may influence associations between parenting
style and substance use.12 13 18–21 Also, few previous longi-
tudinal studies control for other aspects such as peers,
delinquency and parental substance use, all of which may
influence associations between parenting styles and sub-
stance use.
Having substance-using and deviant peers has been

acknowledged as an important predictor of adolescent
substance use,22–24 and the influence of peers seems to be
greater than that of parents.25 Other well known predic-
tors for adolescent substance use are personal character-
istics, such as disinhibition, novelty seeking and
delinquency.23 26–31 A negative school environment also
has demonstrated an association with adolescent substance
use.32 33 Adolescent substance use typically follows a
pattern in which licit drugs, such as tobacco and alcohol,
precedes the use of cannabis and other illicit drugs.34 35

Aims of the study
The aim of the current study is to investigate the impact
of parenting styles on adolescent substance use at a
32-month follow-up, after adjusting for potential risk
factors for adolescent substance use: association with
deviant peers, serving of alcohol by parents, parental
substance use, delinquent behaviour and school

environment as indicated by not liking school. The
current study is based on data from a quasi-experimental
study of evidence-based intervention programmes, and
in the main study, it was found that the intervention had
positive effects on adolescent substance use outcomes.36

While the effect of the interventions is not the focus of
the present study, the experimental status into consider-
ation to adjust for the effect of the intervention on sub-
stance use outcomes.
The main hypotheses are that parenting styles influ-

ence subsequent substance use behaviours in adoles-
cents, and that authoritative parenting style will prove to
be associated with less severe substance use outcomes.
Secondary hypotheses are that other aspects of parental
influence, as well as established predictors for adoles-
cent substance use, such as delinquency, early onset of
substance use, and association with deviant peers will be
associated with subsequent substance use.

SUBJECTS AND METHODS
Study design
The present study is based on the first and the last waves
of a longitudinal study on a sample of adolescents and
their parents from 21 Swedish junior high schools in
2004–2007. The first data collection was in the autumn
at grade 7, and thereafter, at the end of each semester.
The study was based on a government-funded initiative
aiming to evaluate effects of implementing evidence-
based programmes for primary prevention of substance
use. Eleven schools across Sweden participated as inter-
vention schools, and 10 schools, matched by demo-
graphic variables, were selected as controls. The
intervention schools received information about
evidence-based prevention programmes, and were free
to choose between any of the evidence-based pro-
grammes. Control schools received no special instruc-
tions about prevention programmes, and conducted
‘business as usual’ in this respect. The study is described
in more detail elsewhere.36 37

Participants
A total of 2139 students (12–13 years old) started in the
seventh grade in the 21 schools in 2004. A written
consent for participation was received from 1436 (67%)
parents. The 1436 participants who were eligible for par-
ticipation were given questionnaires in the classroom at
four waves during the junior high school. Data from the
fall semester of seventh grade was used as baseline, and
data from ninth grade, 32 months later, as follow-up. A
total of 1268 adolescents completed the baseline ques-
tionnaire (48% girls), who constitute the sample of this
study. Among included participants, 1080 answered the
questionnaire in the ninth grade (47% girls).

Measurements
Parenting styles were assessed using two major aspects of
parenting: responsiveness (the extent to which the child
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perceives his or her parents as warm, caring, loving,
involved and responsive) and demandingness (parental
monitoring, control and supervision).10 11 Participants
answered 13 items on the parent–child relationship that
were considered to fit the dimensions of the parenting
style. Principal component analysis identified two factors
that corresponded with the two dimensions proposed:
responsiveness (6 items, α 0.78, eg, Do your parents let you
participate when you make a decision in the family? Do you
get to finish speaking when you discuss at home?) and
demandingness (7 items, α 0.82, eg, If you go out on a
Saturday night, do you have to tell your parents where you’re
going and who you’re going to see?, Do you have to have your
parents’ permission to stay out late in week nights?). The two
scales were dichotomised using median split, and four
categories of parenting styles were thus created: authori-
tarian (high demandingness/high responsiveness), authoritar-
ian (high demandingness/low responsiveness), permissive
(low demandingness/high responsiveness) and neglectful
(low demandingness/low responsiveness). Since separate
data on perceived parenting style were not available for
different caregivers of each adolescent, all caregivers
for each adolescent are collectively referred to as
parents. In all analyses on parenting style, authoritative is
the reference category.
Parental smoking and drinking were assessed with one

multiple-choice item each: Who among your closest family
and friends smoke daily or regularly? and Who among your
closest family and friends drink alcohol regularly (at least once
per week)? Any indication that one or both of the parents
smoked or drank regularly was considered an affirmative
answer. Parental provision of alcohol was assessed with the
item: Does it happen that your parents serve you alcohol? The
item How do you like it at school? was dichotomised, and
the categories very badly, rather badly, neither well nor badly
were compared with rather well and very well.
Association with deviant peers was assessed with eight

questions regarding how many of the responder’s peers
exhibit any of a list of deviant behaviours (eg, substance
use, criminal behaviour, fighting and truancy).
Answering categories were: none, maybe one or two, some,
most and don’t know, and they were scored 0–3 (‘don’t
know’ answers were excluded from the analyses).
Principle component analysis indicated that all items
load on a single factor and an index scale (α=0.83) with
the range 0–24 points with an overall mean of 7.9 was
created. Adolescent delinquency was assessed in a similar
manner, with a scale consisting of 18 items (α=0.84)
reflecting a range of delinquent behaviour including
petty and major crimes against property as well as
violent, sexual and drug-related crimes. Response cat-
egories were: never, 1–2 times, 3–5 times, 6–10 times and
more than 10 times, and were given scores of 0–4. Scores
for all items were summed. A majority (66.3%) answered
never for all items and thus scored 0 points, and for this
reason, a binary variable that separated participants who
had committed any crime from all others was
constructed.

Measures for adolescent substance use were con-
structed as dichotomous variables. Onset of alcohol drunk-
enness was assessed with the following item: have you ever
drunk alcohol to the point of feeling drunk? Never was coded
as no use, and once or more was coded as use. Drunkenness
more than 10 times was coded from the same item, separ-
ating the highest category of more than 10 times from all
others. Cigarette smoking was assessed with one item: Do
you smoke? and any current regular use (sometimes or
daily) was coded as regular smoking. Onset of illicit drug
use was assessed with the items: Have you ever used illicit
drugs? What kinds of illicit drugs have you tried; How many
times have you used hashish or marijuana? and How many
times have you used other illicit drugs than hashish or mari-
juana? Individuals who reported use of illicit drugs on
any of these items were coded as having ever used illicit
drugs.
The adolescent sex and type of school (intervention or

control) were also included in the analyses, and the inter-
action terms between intervention group and parenting
styles were also included in the initial stages of analysis.
Thirteen per cent of women and 10% of men

reported having been drunk at baseline. In the first
outcome measure, onset of drunkenness in junior high
school, the focus was to study the onset of drinking
alcohol to drunkenness during the course of junior high
school, and those who had already been drunk at base-
line were thus excluded from these particular analyses.
Similarly, for the outcome measure onset of illicit drug use
in junior high school that regards whether the adolescents
had initiated illicit drug use during junior high school,
those who had already used illicit drugs at baseline were
excluded from these analyses. One per cent of the
women and 0.6% of the men had ever used illicit drugs
and were thus excluded from the analyses that used onset
of illicit drug use during junior high school as the outcome.

Data analysis
Principal component analysis with oblique rotation was
used for factor analysis of parenting style items. The
principal model for multivariate analysis intended for
this study was logistic regression. Three predictors could
be included in different ways as described above: delin-
quency, deviant peers and not liking school. A variable
selection process was first conducted by testing each of
these variables against each baseline variable in bivariate
regressions models. For delinquency, using the scalar vari-
able as a linear predictor, as a non-linear predictor using
regression splines, and the dichotomous item described
above, were compared. For deviant peers, using the scalar
variable as a linear predictor was compared to using it as
a non-linear predictor using regression splines. For not
liking school, the dichotomous item was compared to
using the categories as indicator variables, and using the
variable as a linear variable. When constructing models
with regression splines, generalised additive models,
were used instead of generalised linear models (GLMs),
but retaining the binomial distribution assumption and
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logit link function. Models were compared using
likelihood-ratio tests for nested models, and manual
comparison of Akaike information criterion (AIC) for
non-nested models. The variables with the best perform-
ance were the dichotomous items for delinquency and not
liking school, and for deviant peers, the linear variable was
preferred for the outcomes having been drunk more than
10 times and regular smoking, while the non-linear variable
was preferred for the other two outcomes.
In the next stage, the full models were specified with

all predictor variables, including interactions between
parenting style and intervention group. The model selection
process was based on likelihood-ratio tests and compari-
sons of AIC, and predictor variables that did not
improve the models were dropped. All interaction terms
were thus dropped, indicating that no interactions
between parenting style and intervention group could be
identified. In the first model, using lifetime drunkenness
as the outcome, the deviant peers variable was dropped
from the model, and the model was thus reduced to a
GLM. Testing for multicollinearity proved a variance
inflation factor below 1.15 for all variables included in
the final analyses, indicating no underlying multicolli-
nearity problem.38

RESULTS
Descriptive characteristics
A majority (n=1268, 88.3%) answered the first question-
naire in the fall semester of the seventh grade. In
table 1, the numbers of individuals eligible for analysis
at each stage, as well as the final analysed samples, are
shown. Descriptive baseline and follow-up data are
shown in table 2.

Onset of drunkenness in junior high school
At follow-up in the ninth grade, 56% of females and
46.5% of males had been drunk at least once. In the
bivariate analyses (table 3), permissive and neglectful par-
enting styles were associated with higher probability of
having been drunk. Female sex, parental regular drinking,
provision of alcohol by parents, deviant peers, delinquency and

baseline cigarette use or regular smoking were also all asso-
ciated with drunkenness. In the multivariate analysis
(table 4), female sex, provision of alcohol by parents, delin-
quency and baseline cigarette use remained significantly
associated with drunkenness.

Drunkenness more than 10 times at follow-up
In the follow-up assessment, 22.3% of the women and
15% of the men reported having been drunk more than
10 times. Authoritarian parenting, compared to authorita-
tive parenting, was associated with 49% lower odds
(p=0.036) of the adolescent having been drunk more
than 10 times (table 3). Permissive and neglectful parent-
ing styles were associated with 60% and 87% higher
odds, respectively (p=0.053 and 0.002). Most other pre-
dictor variables were also associated with a higher prob-
ability of having been drunk more than 10 times.
Table 4 shows that authoritarian parenting remained sig-
nificantly associated with lower odds of being drunk
more than 10 times after adjusting for other predictor
variables. Female sex, delinquency and baseline drunkenness
or cigarette use remained significantly associated with
drunkenness more than 10 times.

Regular smoking at follow-up
A total of 23.6% of the women and 13.5% of the men
reported regular smoking at follow-up. As can be seen in
table 3, neglectful parenting was associated with 131%
higher odds of regular smoking at follow-up in the
bivariate analysis (p<0.001). With the exceptions of the
experimental group and parental drinking, all other pre-
dictor variables were associated with regular smoking at

Table 2 Descriptive data at baseline and follow-up

n Per cent

Baseline, 7th grade (n=1268)

Authoritative parenting style 403 31.8

Authoritarian parenting style 201 15.9

Permissive parenting style 222 17.5

Neglectful parenting style 380 30.0

Intervention school group 504 39.7

Female sex 607 47.9

Parental regular drinking 527 41.6

Parental daily smoking 338 26.7

Provision of alcohol by parents 529 41.7

Does not like it at school 187 14.7

Deviant peers (mean score) 7.91

Delinquency 423 33.4

Lifetime drunkenness 144 11.4

Lifetime cigarette use 320 25.2

Regular smoking 38 3.0

Lifetime illicit drug use 10 0.8

Follow-up, 9th grade (n=1080)

Onset of drunkenness 549 50.8

Drunk >10 times 199 18.4

Regular smoking 190 17.6

Onset of illicit drug use 54 5.0

Table 1 Individuals eligible for analysis in each stage, by

outcome

Eligible at

baseline

Follow-up

data

available

Included

in the

analyses*

Onset of

drunkenness

1120 974 917

Drunk more than

10 times

1268 1080 986

Regular smoking 1268 1080 923

Onset of illicit drug

use

1251 1068 984

*Numbers of complete cases (no missing data) used in the
multivariate analyses.
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Table 3 Bivariate associations between parenting styles, other risk variables and adolescent substance use

Onset of drunkenness Drunk >10 times Regular smoking Onset of illicit drug use

(n=917) (n=968) (n=923) (n=986)

OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Authoritarian 1.05 (0.70 to 1.56) 0.84 0.51 (0.25 to 0.97) 0.04 0.86 (0.45 to 1.59) 0.66 0.76 (0.18 to 2.65) 0.78

Permissive 1.68 (1.13 to 2.50) 0.01 1.60 (0.98 to 2.59) 0.05 1.65 (0.97 to 2.81) 0.06 2.46 (0.99 to 6.28) 0.04

Neglectful 1.97 (1.40 to 2.77) <0.001 1.87 (1.25 to 2.82) <0.01 2.31 (1.50 to 3.60) <0.001 2.25 (1.02 to 5.26) 0.04

Intervention school group 1.13 (0.86 to 1.49) 0.38 1.02 (0.73 to 1.44) 0.93 0.93 (0.65 to 1.32) 0.67 0.58 (0.31 to 1.07) 0.07

Female sex 1.34 (1.02 to 1.76) 0.03 1.64 (1.17 to 2.29) <0.01 1.77 (1.23 to 2.53) <0.01 1.07 (0.57 to 1.98) 0.88

Parental regular drinking 1.41 (1.07 to 1.87) 0.01 1.33 (0.95 to 1.86) 0.10 1.24 (0.87 to 1.77) 0.22 1.33 (0.71 to 2.46) 0.37

Parental daily smoking 1.36 (0.99 to 1.88) 0.06 1.45 (0.99 to 2.10) 0.04 1.78 (1.21 to 2.60) <0.01 1.72 (0.87 to 3.27) 0.09

Provision of alcohol by parents 2.24 (1.69 to 2.97) <0.001 2.17 (1.55 to 3.05) <0.001 2.58 (1.81 to 3.69) <0.001 1.38 (0.74 to 2.57) 0.30

Does not like it in school 1.00 (0.66 to 1.50) 1 1.07 (0.65 to 1.70) 0.81 1.92 (1.19 to 3.03) <0.01 2.11 (0.97 to 4.29) 0.03

Deviant peers 1.09 (1.04 to 1.13) <0.001 1.13 (1.09 to 1.18) <0.001 1.19 (1.14 to 1.25) <0.001 1.17 (1.1 to 1.25) <0.001

Delinquency 2.26 (1.67 to 3.07) <0.001 3.09 (2.20 to 4.35) <0.001 3.28 (2.29 to 4.71) <0.001 3.67 (1.96 to 7.02) <0.001

Baseline drunkenness 5.63 (3.50 to 9.08) <0.001 7.89 (4.68 to 13.4) <0.001 5.43 (2.62 to 10.8) <0.001

Baseline cigarette use 4.81 (3.18 to 7.40) <0.001 4.12 (2.88 to 5.90) <0.001 6.32 (4.30 to 9.32) <0.001 3.50 (1.86 to 6.53) <0.001

Baseline regular smoking 8.27 (1.06 to 373.6) 0.03 6.49 (2.63 to 16.6) <0.001 27.5 (7.74 to 149.5) <0.001 6.70 (1.83 to 20.4) <0.01

Baseline illicit drug use Inf* 0.47 6.48 (0.73 to 78.0) 0.05 6.93 (0.79 to 83.8) 0.04

*All of those who used illicit drugs at baseline had been drunk at follow-up, so no OR could be calculated

Table 4 Multivariate associations between parenting styles, other risk variables, and adolescent substance use

Onset of drunkenness Drunk >10 times Regular smoking Onset of illicit drug use

(n=917) (n=968) (n=923) (n=986)

OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value OR (95% CI) p Value

Authoritarian 0.89 (0.59 to 1.33) 0.56 0.37 (0.18 to 0.69) <0.001 0.60 (0.31 to 1.11) 0.11 0.58 (0.18 to 1.88) 0.36

Permissive 1.37 (0.92 to 2.06) 0.12 1.06 (0.64 to 1.74) 0.83 0.99 (0.56 to 1.74) 0.98 1.56 (0.66 to 3.73) 0.31

Neglectful intervention school group 1.38 (0.97 to 1.97) 0.07 0.94 (0.6 to 1.47) 0.79 0.99 (0.60 to 1.61) 0.96 1.08 (0.48 to 2.43) 0.86

0.57 (0.31 to 1.03) 0.06

Female sex parental regular drinking 1.41 (1.07 to 1.86) 0.02 1.74 (1.23 to 2.76) <0.01 1.86 (1.26 to 2.73) <0.01

Parental daily smoking 1.19 (0.77 to 1.81) 0.42

Provision of alcohol by parents 1.79 (1.34 to 2.39) <0.001 1.41 (0.98 to 2.02) 0.06 1.58 (1.07 to 2.34) 0.02

Does not like it in school

Deviant peers 1.04 (0.99 to 1.1) 0.11 1.10 (1.04 to 1.16) <0.001 * 0.03

Delinquency 1.58 (1.14 to 2.18) <0.01 1.87 (1.28 to 2.73) <0.01 1.72 (1.14 to 2.58) <0.01 2.23 (1.16 to 4.29) 0.02

Baseline drunkenness 2.19 (1.29 to 3.72) <0.01 2.31 (1.29 to 4.14) <0.01 2.56 (1.21 to 5.41) 0.01

Baseline cigarette use, baseline regular smoking 3.69 (2.45 to 5.66) <0.001 2.31 (1.53 to 3.47) <0.001 3.37 (2.18 to 5.2) <0.001

Baseline illicit drug use

*See diagram in figure 2.
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follow-up. After adjusting for confounding variables
(table 4), none of the parenting styles remained asso-
ciated with regular smoking. Female sex, provision of alcohol
by parents, deviant peers, delinquency and baseline drunken-
ness or cigarette use remained statistically significantly asso-
ciated with regular smoking at follow-up.

Onset of illicit drug use during junior high school
In the ninth grade, 5.2% of women and 4.8% of the
men reported having used illicit drugs. In the bivariate
analyses (table 3), permissive and neglectful parenting were
associated with higher odds of having used illicit drugs
at follow-up. Adolescents who did not like it in school, had
deviant peers, exhibited delinquent behaviour, or had been
drunk or used cigarettes at baseline, also had a higher prob-
ability of having used illicit drugs at follow-up. In the
multivariate analysis (table 4), parenting style did not
remain significantly associated with illicit drug use at
follow-up, but deviant peers, delinquency and having been
drunk at baseline remained significantly associated with
illicit drug use. Figure 1 demonstrates the non-linear
relationship between the deviant peers scale and illicit
drug use, where the log OR seems to reach a plateau of
about 0.8 at a scale value of 15, indicating that the odds
of illicit drug use are increased by approximately 120%
(p=0.026).

Post hoc analyses
To assess generalisability of our results, four sets of post
hoc analyses were conducted. First, the intervention
group was compared with the control group on all base-
line variables to assess whether the groups were equiva-
lent. The only significant difference between the groups
was that adolescents in the intervention groups had a
lower mean on the deviant peers scale (7.72 vs 8.20,

p=0.015). The second set of analyses aimed to assess
whether the final analysed samples differed from those
eligible for analysis for each outcome. Smoking at base-
line and having smoking parents were significantly asso-
ciated with being excluded from analysis across all
outcomes. For all outcomes but onset of drunkenness,
there were also other statistically significant associations
in expected directions, so that those who reported delin-
quency, deviant peers, other substance use, etc, had a
lower chance of being included in the final analyses.
Logistic regression models applied to each group
demonstrated that the most consistently significant vari-
able associated with being excluded was cigarette use at
baseline, followed by baseline drunkenness and parental
daily smoking. The third set of analyses was a sensitivity
analysis to determine the influence of the dropouts
from follow-up assessment. First, dropouts were coded as
positive on each outcome measure, and the same regres-
sion models were applied. Second, they were coded as
negative on each outcome measure, and the regression
models were applied again. The differences in estimated
coefficients and p values were minimal compared to the
analyses presented in table 4. The only difference
regarding parenting styles was that, when assuming that
dropouts had been drunk more than 10 times, authoritar-
ian parenting style was no longer significantly negatively
associated with that outcome (p=0.180). Post-stratifica-
tion weighting was conducted and all the regression
models were run again using weighted data.39 The
census data used for weighting were country of birth,
parents’ country of birth, whether the adolescent lived
with their both biological parents or not. Those data
were gathered from Statistics Sweden.40 The results were
highly similar to the results reported in table 4 with
respect to ORs, CIs and statistical significance. The only
exception was that, in the post hoc analysis of weighted
data, authoritarian parenting style was negatively asso-
ciated with regular smoking at follow-up (OR 0.45,
0.23to 0.91, p=0.026).

DISCUSSION
With the exception of having been drunk more than 10
times, parenting style does not seem to influence the sub-
stance use outcomes when other risk factors are taken
into consideration.
The strongest predictors for having been drunk at

least once at follow-up were female sex, parents’ serving
of alcohol, delinquency and having used cigarettes at
baseline. Permissive and neglectful parenting styles were
strongly associated with higher rates of onset of drunk-
enness in the bivariate analyses, but when controlling
for important risk factors for adolescent substance use
these associations did not reach statistical significance.
The association between provision of alcohol by parents
and increased drinking behaviour has been consistent in
the literature6 7 9 and is further confirmed in the
present study. Delinquency and cigarette use at baseline

Figure 1 Non-linear association between the deviant peers

scale and illicit drug use at follow-up. Values on the y-axis

denote log odds ratio (solid line) and 95% confidence

intervals (dotted lines).
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also predicted having been drunk at follow-up, confirm-
ing results from previous studies.28 35

The results for drunkenness more than 10 times at
follow-up were slightly different. While delinquency and
cigarette use were important for this outcome, authori-
tarian parenting was associated with slightly lower odds
of having been drunk more than 10 times than authori-
tative parenting. Having deviant peers was found to be
associated with a higher risk of having been drunk 10
times. Being served alcohol at home was not associated
with having been drunk more than 10 times and per-
ceived parental patterns of alcohol and cigarette use did
not affect any of the alcohol use outcomes in the multi-
variate analyses. A question that arises is why authoritar-
ian parenting seems to have a protective effect on more
frequent alcohol consumption when this association
cannot be seen in the other studies.13 14 17 One possible
explanation might be that parenting styles often are
operationalised slightly differently, and some studies
employ tertiary split instead of median split.12 17 Also,
the results may reflect cultural differences in the associa-
tions between parenting styles and alcohol use, as other
studies have shown that the importance of parental
control can vary across cultures.20 21 This might also
apply to the associations between parenting styles and
adolescent regular smoking, as indicated by the post hoc
analyses in which authoritarian parenting style was signifi-
cantly associated with lower odds of adolescent regular
smoking at follow-up.
Neglectful parenting was associated with a higher risk

of regular smoking at follow-up. However, when adjust-
ing for potentially confounding variables, this associ-
ation disappeared. In the multivariate analysis, serving of
alcohol by parents was associated with regular smoking
at follow-up. While data on smoking-specific rules is
unavailable, it might be hypothesised that serving of
alcohol by parents is associated with a more lax attitude
to substance use in general. The results of the present
study indicate that early onset of substance use, deviant
peers, delinquency, and early onset of cigarette or
alcohol use are more important than parenting style for
regular smoking. This is in agreement with some previ-
ous studies,13 14 although in conflict with others.16 In
the current study, before adjusting for confounders, neg-
lectful parenting was indeed associated with smoking,
but this association disappeared when controlling for
other risk factors. The present study takes more con-
founding variables into account than previous studies.
This might indicate that the differences in regular
smoking noted in the study by Chassin and collea-
gues20 21 may be explained by other factors rather than
parenting styles. It could be that parenting style is of
importance as a marker, but not as a potential modula-
tor of risk.
Permissive and neglectful parenting styles were clearly

associated with onset of illicit drugs at follow-up.
However, when adjusting for drunkenness at baseline,
delinquency and association with deviant peers, these

associations disappeared. These results point in the
same direction as what Shakya et al14 reported, but partly
contradict the findings of Adalbjarnardottir and collea-
gues,13 in which authoritative parenting was identified as
being protective against cannabis and amphetamine use.
The divergent results might be due to the more compre-
hensive set of confounding variables taken into account
in the present study, including variables, such as deviant
peers and delinquency, which appear to be more
important than parenting style for illicit drug use.

Strengths and limitations
The present study is the second largest longitudinal
study on the impact of parenting styles, as conceptua-
lised by Maccoby and Martin,11 on adolescent substance
use. A major strength is the inclusion of several known
risk factors for adolescent engagement in substance use,
and the rate of adolescent participation in the study
might be considered high in a school setting.
A major limitation is the lack of a generally acknowl-

edged method of operationalising parenting styles,12

potentially limiting the possibility of comparing results.
However, the method used in the present study is very
similar to the one used in previous studies.12 Another
limitation is that only 73–82% of eligible individuals at
baseline could be included in the analyses. An attrition
analysis indicated that baseline substance use as well as
deviant peers, delinquency, parental drinking and
smoking were more common in excluded subjects.
Thus, our final sample may represent a group with less
problem behaviours and risk factors than the average,
and that our results may not be generalisable to groups
with higher risk of problem behaviours. However, in the
sensitivity analysis, assuming that dropouts were either
positive or negative for all outcomes had minimal
impact on the outcomes. In the post hoc analyses on
census-weighted data, the results remained largely
unchanged with the exception of the influence of
authoritarian parenting style on regular smoking. The asso-
ciation was seen also in the main analysis (table 4),
though not significant at the 0.05 level. This means that
the results of the present study seem reasonably repre-
sentative of this age group. The results also indicate that
there might be different effects of authoritarian parent-
ing style on adolescent regular smoking in different
groups of adolescents. However, testing this hypothesis is
outside the scope of the present study.
The current study is based entirely on children’s

report of parenting style and other parental behaviours.
However, previous research indicates that parenting
styles as perceived by adolescents may be more accurate
in predicting outcomes than if perceived by parents.16

The lack of parental report of own substance use and
rules on adolescent substance use outside of home con-
stitutes another limitation, since previous studies have
indicated that these factors are important for substance
use outcomes in adolescents.9 Finally, while the preva-
lence of illicit drug use in the present study is
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comparable with the results of the Swedish annual
national survey of students’ drug habits (5.6% for stu-
dents in the 9th grade in 2007), the low prevalence of
illicit drug use in this setting might make it difficult to
generalise the results to high-prevalence settings.

CONCLUSIONS
When other factors were taken into account, parenting
styles, as operationalised in the present study, were
found to be of little or no importance for the onset of
substance use among adolescents. Specific rules con-
cerning substance use, substance use among peers, and
early delinquency and substance use seem to be more
important for the development of substance use beha-
viours among adolescents. Our results indicate that,
perhaps, preventive efforts should be focused on these
areas rather than at the quality of the relationship
between parent and child.
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