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Alcohol and illicit drug dependence among parents:
associations with offspring externalizing disorders
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Background. Previous research indicates that alcohol and drug dependence constitute aspects of a general vulner-
ability to externalizing disorders that accounts for much of the parent-offspring resemblance for these and related
disorders. This study examined how adolescent offspring risk for externalizing psychopathology varies with respect to
parental alcoholism and illicit drug dependence.

Method. Data from the Minnesota Twin Family Study, a community-based investigation of adolescents (age 17 years,
n=1252) and their parents, were used. Lifetime diagnoses of alcohol and drug dependence (among both parents and
offspring) and offspring attention deficit hyperactivity disorder, oppositional defiant disorder, conduct disorder, adult
antisocial behavior, and nicotine dependence were assessed via structured interviews.

Results. Parental alcohol dependence and parental drug dependence were similarly associated with increased risk for
nearly all offspring disorders, with offspring of alcohol and drug-dependent parents having approximately 2-3 times
the odds for developing a disorder by late adolescence compared to low-risk offspring. Compared to parental depen-
dence on other illicit drugs, parental cannabis dependence was associated with weaker increased risk for offspring
externalizing disorders.

Conclusions. Both parental alcohol and drug dependence are independently associated with an increased risk for a
broad range of externalizing psychopathology among late-adolescent offspring.
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Introduction externalizing disorders among offspring that is as-
sociated with parental alcohol dependence (net the
effect of parental drug dependence) and parental
drug dependence (net the effect of parental al-
cohol dependence). We specifically focused on late-
adolescent outcomes in order to capture recent and

potentially ongoing child externalizing disorders

Previous research has found that the covariance
among alcohol and illicit drug use disorders is
strongly heritable (for a review, see Iacono et al. 2008)
and constitutes part of a general vulnerability to ex-
ternalizing disorders that accounts for much of the
parent-offspring resemblance for substance depen-

.g. i ficit h ivi i ADHD
dence and other externalizing psychopathology (Hicks [e.g. attention deficit hyperactivity disorder ( )

oppositional defiant disorder (ODD)], early-onset
cases of substance dependence, and associated anti-
social behavior that also becomes evident during this
life stage.

Although the children of alcohol- and drug-
dependent parents are known to have heightened risk
for substance use and childhood disruptive disorders,
comparisons of the degree of risk for these offspring
outcomes based on the presence of parental alcohol or
drug dependence is sparse. The vast majority of stu-
dies in this area either examine only parental alcohol
dependence (e.g. Hill & Muka, 1996; Chassin et al.
1999; Curran et al. 1999; Jacob et al. 1999; Kuperman

et al. 2004). In addition, molecular genetic studies
have uncovered candidate genes that appear to
underlie this general externalizing vulnerability (Dick,
2007; Dick et al. 2008). These findings suggest that
parental alcoholism and drug dependence should
each be associated with a wide range of externalizing
disorders among offspring. However, research com-
paring offspring outcomes for alcohol versus drug-
dependent parents is lacking. The purpose of this
study is to compare the risk for a broad range of
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et al. 1999 ; Schuckit et al. 2000; Barnow et al. 2002; Lieb
et al. 2002; Loukas et al. 2003; Ohannesian et al. 2005),
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or only parental drug dependence (e.g. Stanger et al.
1999; Clark et al. 2004). Alternatively, they combine
parental alcohol and drug dependence into a single
substance dependence construct (e.g. Merikangas ef al.
1998). The few studies that have examined offspring
outcomes as a function of parental alcoholism or drug
dependence have obtained mixed results support-
ing both the existence of a shared diathesis and
some specific effects (Gabel & Shindledecker, 1993;
Milberger et al. 1999; Schuckit et al. 2000; Clark et al.
2004 ; Ohannessian et al. 2005). Because these studies
vary substantially in their participant referral sources,
types of disorders examined, assessment instruments,
sample sizes, and age of offspring studied, it is not
possible to specify the degree of risk for externalizing
disorders experienced by offspring of alcohol- and
drug-dependent parents. In addition, we are unaware
of any study that examines the risk to offspring as-
sociated with parental dependence on cannabis com-
pared to other drugs.

At a more descriptive level, rates of disorders
among offspring of parents with substance problems
vary widely, even within community-based studies.
For example, prevalence estimates of ADHD in this
group range from 5.4 % (Schuckit et al. 2000) to 13.2%
(Hill & Muka, 1996; Kuperman et al. 1999). Similarly,
rates of conduct disorder (CD) among these offspring
range from 0% (Schuckit et al. 2000) to 15.6%
(Merikangas et al. 1998), rates of alcohol use diagnoses
range from 0% (Schuckit et al. 2000) to 52.6 % (Chassin
et al. 1999), and rates of drug use diagnoses range from
1.9% (Kuperman et al. 1999) to 21.1% (Chassin et al.
1999). The large range of estimates in these studies is
likely related to differing procedures for recruitment
and sampling, diagnostic standards, participant ages,
and sample sizes across studies.

The central aim of the present study is to expand on
research describing the familial transmission of ex-
ternalizing-spectrum disorders by examining the full
range of externalizing disorders (defined here as
childhood disruptive disorders, antisocial behavior,
and substance dependence) among offspring of par-
ents with alcohol or drug dependence. It was expected
that both of these parental addictions would be
associated with similarly broad-based risk for many, if
not all, externalizing disorders among adolescent
offspring. Although illicit drug dependence involves
addiction to any of a number of substances, we were
able to separate the effects attributable to the most
commonly abused drug in this class, cannabis, from
the remaining illicit substances. Because marijuana
is often considered a step on the path toward using
other, “harder’, illicit drugs (e.g. Kandel, 2002), we
entertained the possibility that offspring risk conferred
by parental cannabis dependence would be reduced

https://doi.org/10.1017/50033291708003085 Published online by Cambridge University Press

compared to that associated with other and more
stigmatized illicit drugs.

This study adds to our knowledge about risk to
offspring of alcohol- and drug-dependent parents
in several important ways. First, the sample is com-
munity-based. The vast majority of studies on this
topic examine offspring of people who are treated for
substance dependence. Due to Berkson’s bias (dem-
onstrating that people with more than one disorder
are more likely to present for treatment), these off-
spring are likely at particular risk for a variety of other
reasons. The present study involves a large sample
of both parents and offspring, all of whom were di-
rectly assessed with in-person structured interviews.
Although other studies have examined specific as-
sociations between different forms of parental and
offspring psychopathology, it is rare to report rates
of a broad variety of psychopathological outcomes
among high- and low-risk offspring in the community,
and to compare directly offspring of alcohol- and
drug-dependent parents. In addition, the offspring
were assessed at a uniform age in late adolescence, a
crucial transition point in development when early-
onset cases of disorders have developed and the vast
majority of adolescents are about to complete high
school and move on to college or full-time employ-
ment. Since late-onset substance use disorders may be
particularly likely to be acquired through different
pathways, this uniform age of assessment that cap-
tures early- but not late-onset cases represents a par-
ticular strength.

Methods
Participants

Participants for this study were drawn from the
community-based sample of the Minnesota Twin
Family Study, a longitudinal study of twins and their
parents. Twins born in the state of Minnesota during
specified birth years were identified; after excluding
those twins who were adopted, mentally retarded, or
otherwise did not meet inclusion criteria, over 82%
participated in the study. Twins were approximately
17 years old at the time of their visit to the study
(mean=17.5, s.0.=0.4 for males; mean=17.5, s.0.=0.5
for females). The present sample includes 578 males
and 674 females along with their biological parents
[626 families total; 626 mothers (mean age=44.28,
s.0.=4.72), 544 fathers (mean age =46.58, s.0.=5.34)].
Twins were considered as separate cases; all statistical
analyses accounted for the fact that two adolescents
from each family were included by adjusting for
correlated observations. The number of parents with
alcohol, cannabis, and other drug dependence is
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Table 1. Prevalence of diagnoses among offspring of parents with alcohol, cannabis, and other drug dependence®

Alcohol Cannabis Other drug Neither parent
dependence dependence dependence substance-dependent

Offspring disorder (n=270)° (n=62)P (n=>50)P (n=280)°

ADHD 57 4.8 14.0 0.6

ODD 10.5 21.8 34.0 33

CD 24.8 30.7 33.0 4.8

AAB 9.1 11.3 16.0 1.3

Nicotine dependence 18.9 23.4 33.0 35

Alcohol dependence 154 21.8 23.0 0.3

Drug dependence 7.6 13.7 18.0 1.1

ADHD, Attention deficit hyperactivity disorder; ODD, oppositional defiant disorder; CD, conduct disorder; AAB, adult

antisocial behavior.
Values are percentages.

2 This is among families for whom diagnostic data was available on both mothers and fathers, or in which the parent who was
assessed had at least one substance dependence diagnosis (i.e. if only one parent was assessed and that parent did not have a
substance dependence diagnosis, their offspring were not included in the analyses for this table due to the possibility that the
other parent may be substance dependent). Categories are not mutually exclusive, since parents may have had more than one
diagnosis. The total sample included in this table consisted of 544 families (an additional 82 families participated in the study,

but data on the fathers were not available in those cases).

> These sample sizes refer to the number of families falling into each category; for example, at least one parent had cannabis
dependence in 62 families; therefore, these prevalence rates are based on the sample of 124 adolescents who were in these 62

families.

presented in Table 1. Fathers who did not visit the
study were not examined. The results presented in this
report were based on analyses conducted using only
mothers” data for families in which fathers did not
visit. However, because fathers who did not visit
may have had undetected substance dependence, all
analyses were repeated treating these families as en-
tirely missing (i.e. only including families in which
both parents were directly assessed). The pattern of
significant results was identical.

The sample was predominantly (98 %) white, as ex-
pected given the demographic make-up of Minnesota
at the time the twins were born. Average socio-
economic status levels (Hollingshead, 1975) corre-
sponded to parental occupations such as clerical and
sales workers and small-business owners. Additional
information regarding the study design and sample
characteristics can be found elsewhere (Iacono et al.
1999, 2006 ; lacono & McGue, 2002).

Measures
Parental alcohol and drug dependence

Lifetime alcohol, cannabis, and other illicit drug de-
pendence were assessed among parents via structured
interviews [the Substance Abuse Module (SAM;
Robins et al. 1987), a supplement to the Composite
International Diagnostic Interview (CIDI; Robins et al.
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1988)]. DSM-III-R was used because it was the diag-
nostic system in use when data collection begun. Both
definite (meeting all DSM-III-R criteria) and probable
(missing one symptom) diagnoses were used in order
to account for the fact that some people may forget
symptoms when reporting on syndromes that may
have occurred a number of years before. The effects of
parental illicit drug dependence on offspring out-
comes were examined separately for any illicit drug,
marijuana, and any illicit drug but marijuana. Small
sample sizes precluded the examination of effects
associated with other illicit drugs besides marijuana.
Effects of parental nicotine dependence were not ex-
amined because of the high degree of overlap between
nicotine addiction and dependence on other sub-
stances in the parents (e.g. there were only 12 families
of the 112 total where at least one parent was depen-
dent on an illicit drug but neither parent was depen-
dent on nicotine). This extensive co-morbidity would
have rendered difficult the interpretation of analyses
attempting to tease apart the effects of parental nic-
otine dependence from those of parental dependence
on other substances.

Offspring externalizing disorder

Nicotine, alcohol dependence and illicit drug depen-
dence (combining all types of illicit drugs, due to
relatively low prevalence of specific addictions in this
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age group) among offspring were assessed in an
analogous way to these disorders in parents (using the
SAM structured interview). ADHD and ODD were
assessed using the Diagnostic Interview for Children
and Adolescents — Child Version (DICA-C; Reich &
Welner, 1988). Symptoms of antisocial personality
disorder (i.e. CD) occurring before age 15, and ado-
lescent antisocial behavior (AAB; composed of the
symptoms of antisocial personality disorder that must
occur since age 15) were assessed among offspring
using modified versions of the Structured Clinical
Interview for DSM-III-R Personality Disorders (SCID-
II; Spitzer et al. 1987). In previous work, we have
demonstrated the construct validity of the AAB des-
ignation in adolescents (Marmorstein & Iacono, 2005),
and thus we examined offspring rates of AAB in the
current report. In addition, maternal reports of the
childhood disruptive and substance use disorders
were collected using the Diagnostic Interview for
Children and Adolescents — Parent Version (DICA-P;
Reich & Welner, 1988). If either informant reported a
definite or probable DSM-III-R diagnosis, the disorder
was considered present. In prior work, we have shown
that combining mother and child diagnostic interview
information related to externalizing disorders en-
hances the accuracy of the clinical characterization of
offspring (Burt et al. 2001).

Statistical analyses

Analyses were conducted using the SAS PrROC GENMOD
procedure (SAS Institute, Cary, NC, USA) accounting
for the inclusion of two participants (twin offspring)
in each family (using generalized estimating equa-
tions). First, we modeled the likelihood of each off-
spring diagnosis (ADHD, ODD, CD, AAB, nicotine
dependence, alcohol dependence, and drug depen-
dence) given parental alcohol dependence and ad-
justing for parental drug dependence (i.e. including
parental drug dependence in the model). Next, we
modeled the likelihood of each offspring diagnosis
given parental drug dependence and adjusting for
parental alcohol dependence (i.e. including parental
alcohol dependence in the model). These analyses
provided an estimate of the effect of each parental
disorder net the effect of the other disorder. Effects
of parental drug dependence were extended by exam-
ining the offspring risk associated with parental
cannabis dependence and parental dependence on
all non-cannabis illicit drugs, again adjusting for par-
ental alcohol dependence. Maternal and paternal di-
agnoses were combined for all analyses (if either
parent had a history of the disorder, it was considered
present). A participant (or set of parents) may
have had both alcohol and drug dependence; this
analytic technique — entering both alcohol and drug
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dependence into the model simultaneously - yields
the effect of one disorder (e.g. alcohol dependence) on
the dependent variable (child psychopathology) net
the effect of the other disorder (e.g. drug dependence).

Results
Descriptive statistics

The following percentages represent the rates at which
at least one parent in the family had a history of de-
pendence on the drug: cannabis 9.9 %, amphetamine
5.9%, sedatives 1.6%, opioids 1.4%, cocaine 1.3%,
hallucinogens 1.3 %, inhalants 0.2 %, PCP 0.2 %.

As expected, alcohol, cannabis, and other drug de-
pendence were highly co-morbid: each pair of dis-
orders was significantly associated with each other
among parents [all x* values (1 df) >26.5, all p values
<0.001). Of families in which at least one parent had
alcohol dependence, 17.8% also had cannabis depen-
dence in at least one parent and 15.2% also had other
drug dependence in at least one parent. Of families in
which at least one parent had cannabis dependence,
78.7% also had alcohol dependence in at least one
parent and 43.6% also had other drug dependence in
at least one parent. Of families in which at least one
parent had other drug dependence, 85.4% also had
alcohol dependence in at least one parent and 54.0%
also had cannabis dependence in at least one parent.

Among all adolescents in the community-based
sample, 4.2 % had ADHD, 16.1% had ODD, 20.1% had
CD, 6.6% had AAB, 15.0% had nicotine dependence,
11.8% had alcohol dependence, and 5.4% had drug
dependence. Rates of these disorders among offspring
of parents with alcohol dependence, cannabis depen-
dence, and other drug dependence are presented in
Table 1. In general, rates of each disorder were most
elevated among offspring of other drug-dependent
parents, somewhat less elevated among offspring of
cannabis-dependent parents, and somewhat less el-
evated (but still higher than offspring of parents
without alcohol or drug dependence) among offspring
of alcohol-dependent parents.

Associations between parental alcohol and drug
dependence and offspring externalizing disorders

As indicated in Table 2, parental alcohol dependence
(adjusting for parental drug dependence) was associ-
ated with increased risk for all offspring externalizing
disorders. Parental drug dependence (adjusting for
parental alcohol dependence) was associated with in-
creased risk for all offspring disorders except ADHD,
for which the association was in the expected direction
but non-significant (odds ratio 1.65). Turning to par-
ents in this group who had cannabis dependence, the
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Table 2. Risk for offspring diagnoses associated with parental alcohol and drug dependence

Parental alcohol

Parental drug

Parental cannabis Parental non-cannabis

dependence® dependence® dependence® drug dependence®

Offspring disorder OR 95% CI OR 95% CI OR 95% CI OR 95% CI

ADHD 2.77* 1.18-6.46 1.65 0.63—4.32 0.88 0.25-3.19 4.01** 1.66-9.72
ODD 2.28**  1.46-3.56 2.02**  1.20-3.39 1.14 0.65-1.99 2.33** 1.29-4.23
CD 1.85** 1.27-2.68 1.70* 1.04-2.78 1.61 0.94-2.76 1.78* 1.00-3.18
AAB 2.25%* 1.22-4.14 1.93* 1.01-3.66 1.55 0.79-3.03 2.49** 1.25-4.98
Nicotine dependence 1.96** 1.27-3.05 1.77* 1.05-2.99 1.55 0.87-2.78 2.71%%* 1.52-4.84
Alcohol dependence 2.18** 1.32-3.61 1.98* 1.14-3.42 1.97* 1.11-3.49 2.06* 1.16-3.65
Drug dependence 2.25* 1.09-4.62 297 1.49-5.88 2.73** 1.38-5.42 4.00%** 2.02-7.93

OR, Odds ratio; CI, confidence interval; ADHD, attention deficit hyperactivity disorder; ODD, oppositional defiant disorder;

CD, conduct disorder; AAB, adult antisocial behavior.
2 Adjusting for parental drug dependence.
P Adjusting for parental alcohol dependence.
*p<0.05, * p<0.01, ** p<0.001.

risk to offspring was significantly elevated only for
alcohol and drug dependence. For offspring whose
parents were dependent on non-cannabis drugs, the
odds of having an externalizing diagnosis were sig-
nificantly elevated for all disorders.

Discussion

The results of this study indicate that overall, both
parental alcohol and drug dependence are associated
with similar and elevated levels of risk for a broad
range of externalizing disorders among offspring.
This extends research on the generalized transmission
of risk for externalizing psychopathology by dem-
onstrating that two specific parental externalizing
disorders — alcohol and drug dependence — both relate
to risk for a broad range of childhood and adolescent
disruptive behavior, antisocial, and substance use
disorders. This is consistent with the idea that an ex-
ternalizing disorder — specifically alcohol or illicit
drug dependence —in parents confers risk for off-
spring externalizing disorders in part through a
general genetically influenced vulnerability toward
externalizing disorders that is transmitted from parent
to child (Hicks et al. 2004).

As Table 1 highlights, compared to families where
neither parent is dependent on alcohol or illicit drugs,
the offspring of parents with alcohol, cannabis, or
other illicit drug dependence are at substantially el-
evated risk for all of the externalizing outcomes (e.g.
prevalence rates were at least three times higher in
these families for all adolescent outcomes). However,
after adjusting for the effects of parental alcohol de-
pendence, the effects of parental cannabis dependence
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are somewhat weaker than the effects of other drugs,
with the effects of cannabis dependence significant
only for alcohol and drug dependence among off-
spring. There are several possible reasons for this.
Cannabis is often viewed as a ‘ gateway drug’ —i.e. not
as severe as the use of other drugs, and a step on the
pathway toward other drug use (e.g. Kandel, 2002). It
seems possible, then, that individuals who become
dependent on cannabis but do not become dependent
on other ‘harder’ drugs may have influences that
contribute to adaptive functioning (e.g. a good family
life, a steady job). In addition, cannabis use is more
common than the use of other drugs and therefore
heavy use may be associated with less deviance (e.g.
people who use cannabis may have more ability to
maintain work and relationships than people who use
other drugs). Cannabis may also be easier to access
than many other drugs, making association with more
deviant individuals less typical of cannabis users
compared to users of other drugs.

Rates of psychopathology among offspring of sub-
stance-dependent parents in this study were generally
consistent with the range of rates reported in previous
studies, although our rates of CD were somewhat
higher than previous estimates. This study also adds
to the descriptive literature by reporting rates of ODD,
AAB, and nicotine dependence among these offspring
and also by separating out the rates of external-
izing psychopathology among offspring of cannabis-
dependent and other drug-dependent parents. As
such, it builds on existing research by further broad-
ening our understanding of the degree to which par-
ental substance dependence is associated with a wide
range of externalizing outcomes.
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This study has clinical implications. It is clear that
child and adolescent offspring of parents with his-
tories of substance dependence of any sort are at risk
for a wide variety of negative outcomes. Although
parental cannabis dependence is associated with
weaker risk to offspring than parental dependence on
other drugs, the relatively weaker effect of cannabis
dependence is unlikely to warrant different assess-
ment or treatment strategies. It would be prudent to
inquire about a history of substance dependence
among parents of youth presenting for psychological
evaluation or treatment of externalizing disorders; in
addition, inquiry into the type of substance depen-
dence would be appropriate. It would also make sense
to evaluate and implement preventative or treatment
interventions for children of adults who enter sub-
stance abuse treatment programs. In addition, it is
worth noting that among the offspring disorders ex-
amined in this study, substance dependence is typi-
cally one of the last to develop [i.e. although sequence
effects were not examined, ADHD must be present
prior to age 7 to be diagnosed, CD must be present
prior to age 15 to be diagnosed, and ODD typically has
an onset prior to age 8 (APA, 1994)]. Therefore, off-
spring of substance-dependent parents who are ex-
hibiting one of these other disorders earlier in
childhood warrant particular attention because they
may be especially prone to develop later substance
dependence.

This study has some limitations. Participants in this
study were primarily Caucasian; although they were
representative of the population of families with at
least one child in the state of Minnesota at the time the
adolescent participants were born (Holdcraft &
Tacono, 2004), it is not known how well these findings
would generalize to other groups. In addition, differ-
ent results could be expected for offspring in studies of
parents with severe or persistent alcohol and/or drug
addictions. Moreover, although the uniform age of the
offspring was a strength in that we were able to
examine these issues among adolescents on the cusp
of a key developmental transition (i.e. high-school
graduation) and specifically focus on early-onset cases
of substance dependence, we cannot be certain that
these findings would be the same for younger off-
spring whose risk is less likely to be expressed or in
older offspring who have settled into adult patterns
of drug and alcohol use and whose externalizing
behavior may have persisted into adulthood or de-
sisted. In addition, it is striking that we found these
effects using lifetime diagnoses, since parents may
have had alcohol and/or drug dependence before the
offspring were born. Future research examining how
the timing of parental substance use disorder relates
to offspring outcome would be useful. Further, the
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slightly differing patterns of results between cannabis
and other drug dependence could be due to a multi-
tude of other factors that may differentiate families in
which the parents have a history of cannabis depen-
dence compared to those in which the parents have a
history of dependence on other drugs. A comprehen-
sive examination of these factors was beyond the
scope of this paper, but an examination of possible
differences would be helpful in explaining the present
results.

This study represents an examination of exter-
nalizing disorders among late-adolescent offspring of
alcohol- and drug-dependent parents in a community-
based sample. The results of this study support
the notion that overall, parental alcohol and drug de-
pendence are both associated with broad-based risk
for a range of externalizing psychopathology to off-
spring. Future research investigating the mechanisms
driving these associations would be useful and poss-
ibly helpful for developing targeted preventative
interventions for externalizing disorders among off-
spring of parents who have histories of dependence on
any substance.
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