
Psychological Medicine, 2002, 32, 63–78. " 2002 Cambridge University Press
DOI: 10.1017}S0033291701004883 Printed in the United Kingdom

Parental alcohol use disorders and alcohol use and

disorders in offspring: a community study

R. LIEB, " K. R. MERIKANGAS, M. HO> FLER, H. PFISTER, B. ISENSEE
 H.-U. WITTCHEN

From the Department of Clinical Psychology and Epidemiology, Max-Planck Institute of Psychiatry, Munich
and Clinical Psychology and Psychotherapy, Technical University of Dresden, Dresden, Germany ; and

Genetic Epidemiology Research Unit, Yale University School of Medicine, New Haven, CT, USA

ABSTRACT

Background. We examined the association between parental alcohol use disorders and patterns of
alcohol consumption and DSM-IV alcohol use disorders in their offspring in a community-based
sample of young adults.

Methods. Data are based on baseline and 4-year follow-up data of 2427 respondents aged 14–24 at
baseline. Alcohol use and disorders in respondents were assessed using the Munich-Composite-
International-Diagnostic-Interview with DSM-IV algorithms. Diagnostic information about
parents was collected by family history information from the respondents, and by direct interview
with one parent (cohort aged 14 to 17 years only).

Results. Although the association between maternal and paternal alcohol use disorders and non-
problematical drinking in offspring was minimal, there was a strong effect for the transition to
hazardous use and for alcohol abuse and dependence; the effect of parental concordance for
transition into hazardous use was particularly striking. Maternal history was associated with a
higher probability of progression from occasional to regular use, whereas paternal history was
associated with progression from regular to hazardous use. Parental alcoholism increased the risk
for first onset of hazardous use and alcohol dependence between the ages of 14–17, and for an earlier
onset of the alcohol outcomes in offspring. The impact of parental alcohol use disorders was
comparable for male and female offspring.

Conclusions. Parental alcoholism predicts escalation of alcohol use, development of alcohol use
disorders and onset of alcohol outcomes in offspring.

INTRODUCTION

Alcohol use and disorders are considered to be
among the most prevalent public health
problems, even in adolescence and young adult-
hood (Lewinsohn et al. 1996; Nelson &
Wittchen, 1998). The investigation of factors
that place subjects at an increased risk of
development of alcohol problems has been a
major area of research during recent decades
(for review see Hawkins et al. 1992; Weinberg et
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al. 1998; Swadi, 1999). One important risk
factor that has been studied extensively is
alcoholism in parents. Although some studies
have yielded controversial findings (Pandina &
Johnson, 1990; Neff, 1994), the vast majority
have shown a strong association between alcohol
use and disorders in parents and offspring
(Merikangas et al. 1985; Russell et al. 1990;
Sher et al. 1991; Chassin & Barrera, 1993; Knop
et al. 1993; Mathew et al. 1993; Reich et al.
1993; Bidaut-Russell et al. 1994; Weinberg et al.
1994; Schuckit & Smith, 1996; Kendler et al.
1997; Tarter et al. 1997; Alterman et al. 1998;
Merikangas et al. 1998a, b ; Dierker et al. 1999;
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Hill & Yuan, 1999; Hill et al. 1999, 2000). Most
of these studies recruited their samples from
treatment centres. As Kendler & Roy (1995)
have shown for depression, families sampled in
clinical settings may differ in their familial
characteristics from families who do not seek
help. Therefore, the familial nature of alcoholism
may differ among families recruited in treatment
centres from those identified in the general
community. Thus, to avoid potential over-
estimation of effects by ‘familial clustering’, the
familial nature of alcohol problems should also
be investigated in community-based samples
(Russell et al. 1990; Mathew et al. 1993; Kendler
et al. 1997) in order to examine the effects in
potentially less severe cases and to allow for the
generalizability of such clinical findings.

Previous clinical research also addressed im-
portant issues concerning the first manifestation
and progression of problematical drinking in
the offspring of affected parents. Thus, for
adolescents of fathers in treatment centres,
Chassin & Barrera (1993) showed that there was
a greater increase in alcohol use over time than
among adolescents without alcoholic parents.
Focusing on age of onset of drinking and
alcohol problems, Hill & Yuan (1999) as well as
Hill and other colleagues (1999, 2000) recently
demonstrated that children with a positive family
history of alcoholism have an earlier onset of
regular drinking and an earlier development of
substance use disorders than children without a
family history of alcoholism. Using a quan-
titative estimate of familial loading for alcohol-
ism (number of first- and second-degree relatives
affected), they further demonstrated that high-
risk children with a greater familial density of
alcoholism have a higher risk for early alcohol
initiation than those with lower familial density
of alcoholism. Evidence from clinical samples
suggests that a family history of alcoholism not
only increases the risk of alcohol problems in the
offspring, but also affects the age of the first
manifestation of such problems, and of early
drinking patterns. Research with community-
based samples would enable investigators to
gain information regarding the external validity
of the findings. It is important to study subjects
close to the period of greatest risk for the onset
of alcohol use as well as alcohol use disorders
(Kandel, 1984; Nelson & Wittchen, 1998) in
order to obtain reliable information about early

developmental stages of problematical drinking
and abuse and dependence syndromes.

This paper examines the parent–offspring
association in alcohol use and disorders in a
prospectively assessed representative community
sample of adolescents and young adults for
whom diagnostic information about alcohol use
disorders in both parents was collected. The
following questions will be addressed: (1) To
what degree is a parental history of alcohol use
disorders associated with alcohol use in offspring
in a community sample? ; (2) Is a history of
parental alcohol use disorders associated with
any particular patterns of progression of alcohol
use in offspring?; (3) What is the magnitude
of the association between a parental history
of alcohol use disorders and the occurrence of
DSM-IV alcohol abuse and dependence in
offspring?; and (4) Do children with affected
parents differ in their age of onset of alcohol use
and alcohol use disorders from children whose
parents are not affected?

METHOD

Design

The data presented come from the Early
Developmental Stages of Psychopathology
Study (EDSP). The EDSP is a prospective
longitudinal study designed to collect data on
the prevalence and incidence, familial and other
risk factors, co-morbidity and course of sub-
stance use and other mental disorders in a
representative sample of 3021 subjects aged
14–24 at baseline. The study consists of a baseline
survey, two follow-up surveys, and a family
history component. Detailed descriptions of the
EDSP design and field procedures are reported
elsewhere (Wittchen et al. 1998a, b ; Lieb et al.
2000a, b).

Community respondents

The EDSP sample was drawn randomly from
the 1994 government population registers of
residents in metropolitan Munich and the
surrounding counties with an expected age range
for the sampled subjects between 14 and 24 at
the time of the baseline interview in 1995. As the
study was designed as a longitudinal panel with
special interest in early developmental stages of
psychopathology, 14–15-year-olds were sampled
at twice the probability of people 16–21 years of
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age, and 22–24-year-olds were sampled at half
the probability of the 16–21-year-olds. From the
total of 4809 sampled individuals, 4263 were
located and identified as eligible for the study.
Sampled individuals who were not located were
disproportionately older. In comparison to
located subjects, subjects who could not be
contacted had either moved outside the metro-
politan Munich area in the time interval between
their registration and the beginning of the study
in 1995 (8±8%) or they could not be found with
the listed address during the field-work period
(2±4%). From the 4263 individuals a total of
3021 could be assessed at baseline (T0, response
rate : 71%). Informed consent was obtained
from the participants.

The most frequent reasons for non-response
at baseline were refusal to participate (18±2%),
followed by a reported lack of time (3±3%),
failure to contact anyone in the identified
household (3±1%), and failure to contact the
sampled individual in the household (3±0%).
The first follow-up study (T1) was conducted
only for subjects aged 14–17 at baseline, whereas
the second follow-up study (T2) was conducted
for all subjects. In the first follow-up, an average
of 20 months (range: 14 to 25 months) after
baseline, a total of 1228 interviews were
completed (response rate : 88%). From the
3021 subjects of the baseline-study, a total of
2548 interviews were completed at the second
follow-up, which was conducted an average of
42 (range: 34 to 50months)months after baseline
(response rate : 84%). Again, the most frequent
reasons for non-response were refusal to par-
ticipate (9±2%), failure to contact the subject
(2±7%) and lack of time (1±5%). There was no
selective attrition due to age, gender, or geo-
graphic distribution between the baseline and
second follow-up investigation. More details
about the sampling and representativeness of
the whole EDSP-sample along with its socio-
demographic characteristics have been reported
elsewhere (Wittchen et al. 1998a ; Lieb et al.
2000a, b).

Parents

In the EDSP family supplement, independent
diagnostic interviews were conducted with the
parents of the younger cohort (those aged 14–17
at baseline). Because we intended to gather
detailed information not only about the oc-

currence of psychopathology in the respondents’
families, but also about natal complications,
psychological and somatic symptoms in the
respondents’ infancy and early childhood, we
focused primarily on the respondents ’ mothers.
Fathers were interviewed only if the mother was
dead or could not be located. The parents of
1053 adolescents (in 1026 cases the mother, in 27
cases the father) could be interviewed directly,
resulting in a response rate of 86%.

Diagnostic assessment

For the respondents, the diagnostic assess-
ment was based on the computer-assisted ver-
sion of the Munich-Composite-International-
Diagnostic-Interview (DIA-X}M-CIDI; Witt-
chen & Pfister, 1997), an updated version of
the World Health Organization’s CIDI version
1.2 (WHO, 1990), supplemented by questions to
cover DSM-IV and ICD-10 criteria. At baseline,
the M-CIDI lifetime version was used, and at
each of the follow-up assessments the M-CIDI
interval version was applied.

Reliability and validity of the M-CIDI ap-
proach and its alcohol section were tested in
several studies. Briefly, test–retest reliability
(retest after an average period of 39 days, N¯
60 of the community sample) was fair to good
for substance use disorders, ranging from kappa
(κ)¯ 0±64 (Yule’s Y¯ 0±80) for drug use
disorders to κ¯ 0±78 (Yule’s Y¯ 0±82) for
alcohol use disorders (Lachner et al. 1998;
Wittchen et al. 1998c). Procedural clinical
validity was examined in 68 patients comparing
M-CIDI diagnoses with clinicians’ best-estimate
diagnoses and taking into account all available
information (medical records, diagnostic inter-
view, diagnostic checklist) at the end of the
patients’ treatment. For substance use disorders
the agreement was very good, with κ¯ 0±86 for
any substance use disorder and κ¯ 0±83 for
nicotine dependence (Reed et al. 1998).

Parental history

In a separate family history module given at
baseline and second follow-up, the respondents
also provided family history information on all
their first degree relatives. Family history
items were designed using a modified version of
the Family History Research Diagnostic Criteria
(Merikangas et al. 1998a, b) as a model. To
obtain family history information about DSM-
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IV diagnoses, M-CIDI stem questions were
used at baseline to assess the key symptoms.
Questions were also asked to determine whether
the index subject sought professional help
because of the respective symptoms. In the
second follow-up, we used an extended version
of the family-history module that contained
fully structured sections covering DSM-IV cri-
teria for nicotine dependence, major depression,
manic episodes, anxiety disorders, alcohol
and drug use disorders and bulimic attacks.
Respondents provided information about their
parents and siblings. Only separation anxiety
was assessed for siblings younger than 10 years
old. All interviews were administered by highly
trained clinical interviewers.

Parents of the younger cohort were assessed
independently with the M-CIDI, thus providing
direct diagnostic information for the interviewed
parent. All interviews were conducted by clinical
interviewers who were blind to the diagnostic
status of the respective respondents. The parent
M-CIDI was supplemented with additional
modules that provided: (a) information about
respondents ’ developmental history, and (b)
family-history data for the non-interviewed
parent and other family members of the re-
spondent (Lachner & Wittchen, 1997; Lieb et al.
2000a, b). Family history items in the parent
interview were also designed on the basis of the
Family History Research Diagnostic Criteria
(Merikangas et al. 1998a, b). To obtain family
history information about the same DSM-IV
Axis I disorders that are in the full M-CIDI, the
stem questions from the full M-CIDI were used
to assess the key symptoms for the DSM-IV
diagnoses. The results reported in this paper are
based on the 2427 respondents who completed
the entire study period and for whom diagnostic
information about psychopathology in both
parents was available. A total of 48±5% (N¯
1182) of the sample were females, and 51±5%
(N¯ 1245) were males.

Assignment of diagnostic status

The M-CIDI alcohol section has been described
in detail elsewhere (Holly & Wittchen, 1998;
Lachner et al. 1998). Based on the respondents ’
information given at baseline and follow-up(s),
respondents ’ lifetime alcohol use status was
defined according to four categories : (a)
‘no}seldom use of alcohol ’, no lifetime use of

alcohol or never use " 11 glasses of alcohol
within a period of 12 months; (b) ‘occasional
use’, use of at least 12 glasses of alcohol within
1 year, but the frequency was never more than
twice a week; (c) ‘ regular use’, use of alcohol
at least three times a week in the period of
peak use, but never ‘hazardous’ use; and (d )
‘hazardous use’, an average use of " 40 g (men)
or 20 g (women) of ethanol per day in the period
of peak use. These limits are often used in
epidemiological research (Barbor et al. 1987;
Saunders et al. 1993). Alcohol use disorders
were defined according to DSM-IV criteria. Age
of onset of the first abuse or dependence
symptom and first age of highest use of alcohol
in the period of peak use were also assessed. The
outcome measures in this paper are the highest
consumption status and alcohol abuse and
dependence diagnoses assigned to respondents
over all assessment stages. These measures
constitute the highest lifetime status of alcohol
use and disorders by the time of the second
follow-up. For those respondents aged 14–17 at
baseline, this lifetime status was assessed from
the aggregation of information obtained from
baseline (T0) and the first and second follow-up
interviews (T1, T2). For respondents aged " 17
at baseline, the lifetime status was assessed from
baseline (T0) and the second follow-up (T2)
questions, which refer to the time between
baseline and second follow-up.

Family history status was determined by using
all available diagnostic information about al-
cohol abuse or dependence in parents. Therefore,
for diagnostic estimates for the parents of the
younger cohort, the family history data obtained
from the respondent as informant and the M-
CIDI information of the parent interview were
taken into account. For the older cohort, for
which no direct parent interviews were available,
only family-history information obtained from
the respondent was used. The accuracy of family
history information was examined by comparing
the diagnostic information obtained from the
adolescents about their mothers to the infor-
mation obtained from the mothers themselves,
and by comparing the family history infor-
mation obtained from the respondents about
their fathers to the family history information
obtained from the mothers about the fathers.
For alcohol use disorders, the sensitivity was
53% for the detection in mothers and 51% for
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the detection in fathers, and the specificity was
86% for mothers and 90% for fathers. The
kappa coefficient of agreement between per-
sonal interview and family history information
reflected a modest level of agreement with a
kappa of 0±22. Although kappa values from
clinical studies are in general higher, studies in
non-clinical samples have found similar results
(see Lish et al. 1995; Kendler & Roy, 1995). The
agreement between personal interview and fam-
ily history information was statistically signifi-
cant. The lower kappa values obtained in non-
clinical samples probably reflect in part the
lower base rates of disorders. As the kappa
statistics depend on the base rate for a disorder
in the population under study (see Spitznagel &
Helzer, 1985, or Grove et al. 1981), we ad-
ditionally calculated Yule’s Y, a statistic that is
more independent of prevalence. Y for the
agreement of mothers’ diagnostic status was
0±54. For this paper, any indication at the
symptomatic level for parental alcohol abuse or
dependence was accepted for a positive diagnosis
in parents. The diagnostic certainty must there-
fore be seen on the ‘probable’ level. For the
analyses, parental alcohol abuse and dependence
were grouped together under ‘parental alcohol
use disorder (AUD)’. Parental diagnostic esti-
mates were derived by computer.

Statistical analyses

In the analyses, history of parental AUD was
the independent variable and alcohol use and
disorders in respondents were the outcomes. For
the analyses of overall associations between
parental AUD and alcohol use pattern in
respondents, cumulative logistic regressions
using cumulative odds ratios (CUMOR) were
used (Fahrmeier & Tutz, 1994). To assess
associations with the different progression steps
of alcohol use, continuation logistic regressions
(Greenland, 1995) with continuation odds ratios
(COR) were applied. The sequence of analyses
is : (1) association with being at least occasional
user v. being no}seldom user (‘progression into
occasional use’) ; (2) association with being at
least regular user v. being occasional user
(‘progression into regular use’) ; (3) association
with being hazardous user v. being regular user
(‘progression into hazardous use’). The cor-
responding CORs do not serve for quantitative
comparisons but rather to assess whether a

covariate is related with different progression
steps, as onewould assume adecreasing sequence
of CORs under the cumulative model if
CUMOR " 1. Therefore, adjusted CORs
(CORadj) were computed by dividing observed
CORs by the CORs expected under the cumu-
lative model (MacLean, 1988). A bootstrap-
procedure was applied to calculate 95% con-
fidence intervals for these adjusted CORs (Efron
& Tibshirani, 1993).

Associations between parental AUD and
alcohol use disorders in respondents were ana-
lysed by using logistic regressions for binary
responses. Age of onset characteristics were
examined with the Kaplan–Meier method
(Andersen & Keiding, 1996). Overall differences
in terms of hazard rates (HR) were tested with
the stratified Cox-model for discrete time (with
age-year-cohorts being the stratas to adjust for
cohort effects). The interaction terms parental
AUD*age were added to the model when the
proportional hazards assumption was violated.
The latter was tested with so-called Schoenfeld-
residuals (Grambsch & Therneau, 1994). An
interaction parental AUD*age with HR ! 1
indicates that probands with affected parents
have an earlier onset, e.g. of alcohol abuse,
dependent on the fact that they report the
outcome under consideration.

Analyses were performed using the Stata
software package (StataCorp, 1999) and ap-
plying the Huber-White sandwich matrix for
weighted data (Royall, 1986). Sex and age of
respondent were controlled for by including
them as independent variables in the respective
model. This procedure was done because both
variables might be related to the outcomes in the
offspring as well as to the report of AUD in
parents. All associations were tested for in-
teraction with gender of the respondent, and in
cases of a significant interaction, associations
were then determined for male and female
offspring. To protect for misleading results
obtained by aggregating the two cohorts with
different ascertainment strategies, all associ-
ations were tested for an interaction effect with
age cohort. In case of significance, analyses were
run separately within each cohort.

Due to the different sampling probabilities
(for different age groups), relative weights
inversely proportional to the sampling fraction
were used. In addition, these weights also
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accounted for non-response according to age,
gender and geographic distribution (urban v.
rural) of the respondents (Wittchen et al. 1998b).

RESULTS

Alcohol use disorders in parents and alcohol use
and disorders in respondents

Study criteria for lifetime alcohol abuse or
dependence were fulfilled by 7±5% of mothers

Table 1. Alcohol use disorders in parents and
alcohol use patterns and disorders in offspring

Frequency†

N Nw %w (95% CI)‡

Alcohol use disorders in parents
Neither parent 1818 1866 77±5 (75±5–79±3)
Mother 221 181 7±5 (6±5–8±7)
Father 477 436 18±1 (16±5–19±9)
Mother only 132 107 4±4 (3±6–5±4)
Father only 388 362 15±0 (13±5–16±7)
Either parent 609 543 22±5 (20±8–24±4)
One parent 520 469 19±5 (17±7–21±3)
Both parents 89 74 3±1 (2±4–3±9)

Alcohol outcomes in respondents
Alcohol use§

No}seldom use
Males 119 86 7±2 (5±9–8±8)
Females 204 185 15±3* (13±2–17±7)
Total 323 271 11±2 (9±9–12±6)

Occasional use
Males 718 643 53±5 (50±3–56±6)
Females 804 818 67±8* (64±7–70±8)
Total 1522 1461 61±1 (58±9–63±3)

Regular use
Males 218 251 20±9* (18±3–23±7)
Females 61 76 6±3 (4±8–8±3)
Total 279 328 13±6 (12±0–15±3)

Hazardous use
Males 190 222 18±5* (16±0–21±2)
Females 113 127 10±5 (8±6–12±8)
Total 303 349 14±5 (12±9–16±3)

Alcohol use disorders
Alcohol abuse w}o dependence

Males 353 337 28±0* (25±2–30±9)
Females 131 140 11±6 (9±6–13±9)
Total 484 477 19±8 (18±1–21±6)

Alcohol dependence
Males 158 173 14±4* (12±2–16±9)
Females 44 44 3±7 (2±6–5±1)
Total 202 217 9±0 (7±8–10±4)

† N, unweighted number; Nw, weighted number; %w, weighted
percentage. Unweighted N total ¯ 2427; weighted N total ¯ 2409.
‡ The 95% confidence intervals refers to the weighted percentages.
§ No}seldom use, no lifetime consumption or never use at least 12
times}year; occasional use, use of at least 12 times}year, frequency
was never more than twice a week; regular use, in the period of peak
use, at least three times a week, no hazardous use ; and hazardous
use, in the period of peak use, an average of " 20 g}day in females
and " 40 g}day in males.
* Significant gender difference at the 0±05 level.

and 18±1% of fathers (Table 1). In 19±5% and
3±1% of the sample, respectively, one or both
parents were affected. At the second follow-up,
11±2% of the respondents reported no or seldom
use of alcohol. Criteria for lifetime ‘occasional
use’ were met by 61±1% of respondents, 13±6%
fulfilled lifetime ‘regular use’ criteria, and 14±5%
reported lifetime ‘hazardous use’. Regarding
DSM-IV alcohol use disorders, 19±8% fulfilled
criteria for alcohol abuse, while 9±0% fulfilled
criteria for alcohol dependence. Across all
categories, males reported higher rates of the
outcome than females. Rates of affected parents
were similar for males and females : 7±1% of the
males and 8±0% of the females (design-based
F(1,2426)¯ 0±67; P¯ 0±41) had an affected
mother and 17±6% of the males and 18±6%
of the females (design-based F(1,2426)¯ 0±34;
P¯ 0±56) had an affected father.

Progression patterns in offspring

The overall associations between parental AUD
and the four levels of offsprings’ alcohol use
were first examined using cumulative logistic
regressions (Table 2).

AUD in both mother (CUMOR¯ 1±65; 95%
CI¯ 1±17–2±32) and father (CUMOR¯ 1±35;
95% CI¯ 1±05–1±73) were associated with an
increased risk to shift towards higher use
categories among offspring. Specifically, off-
spring whose parents were both affected had a
significantly increased risk of shift into higher
use categories than offspring with no affected
parents (CUMOR¯ 2±88; 95% CI¯ 1±83–4±53)
or with one affected parent (CUMOR¯ 2±48;
95% CI¯ 1±52–4±06). No differences in asso-
ciations were found for gender and cohort.
The examination of the effect of parental AUD
on different progression steps into higher use
levels revealed that maternal AUD was
associated with progression from occasional
into regular use, whereas paternal AUD was
additionally associated with progression from
regular into hazardous use (Table 3).

Paternal AUD in particular was associated
with progression from regular into hazardous
use (CORadj ¯ 1±58; 95%CI¯ 1±00–2±68).Com-
parisons across mating types revealed that only
offspring with two affected parents had an
increased risk for progression from occasional
into regular use. With the exception of female
offspring of affected mothers only revealing a
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Table 2. Offspring alcohol use status (weighted %) by parental alcohol use disorders

Parental history

Respondents ’ alcohol consumption status (peak lifetime episode T0}T1}T2)

No}seldom use Occasional use Regular use Hazardous use

M†

(Nw ¯ 86)

F†

(Nw ¯ 185)

Total

(Nw ¯ 271)

M†

(Nw ¯ 643)

F†

(Nw ¯ 818)

Total

(Nw ¯ 1461)

M†

(Nw ¯ 251)

F†

(Nw ¯ 76)

Total

(Nw ¯ 328)

M†

(Nw ¯ 222)

F†

(Nw ¯ 127)

Total

(Nw ¯ 349)

Overall association‡

%w %w %w %w %w %w %w %w %w %w %w %w CUMOR (95% CI)

Gender of affected parent

Mother

No 6±9 15±7 11±3 53±7 68±2 60±9 21±1 6±2 13±7 18±3 10±0 14±2 —

Yes 10±9 11±2 11±1 50±2 64±1 57±6 17±6 7±9 12±5 21±2 16±8 18±9 1±65* (1±17–2±32)

Father

No 7±0 15±4 11±2 53±7 68±7 61±7 22±1 6±2 14±2 17±2 9±8 13±5 —

Yes 8±0 15±0 11±6 52±3 64±3 58±7 15±5 6±9 11±1 24±1 14±0 18±9 1±35* (1±05–1±73)

Parental disorder

Neither mother

nor father

6±5 15±6 11±0 53±5 68±8 61±0 22±2 6±4 14±4 17±8 9±2 13±6 —

Mother only 16±2 11±6 13±5 58±0 67±0 63±2 20±1 3±4 10±4 5±8 18±1 12±9 1±15 (0±74–1±78)

Father only 8±8 15±8 12±5 54±9 65±3 60±3 15±6 5±2 10±1 20±7 13±8 17±1 1±16 (0±88–1±53)

One parent§ 10±3 14±8 12±7 55±5 65±7 61±0 16±7 4±7 10±2 17±6 14±8 16±1 1±16 (0±90–1±48)

Both parents§ 4±9 10±5 7±5 41±4 58±8 49±5 14±9 16±1 15±4 38±9 14±5 27±5 2±88* (1±83–4±53)

Both v. one parent

affected

2±48* (1±52–4±06)

Nw, weighted numbers ; %w, weighted percentages. Since the Nw and %w values have been rounded, the sum of the individual Nws and %ws does not always exactly equal 100%.
† Sex of offspring: M, male offspring; F, female offspring.
‡ Cumulative logistic regression, CUMOR indicates cumulative odds ratio ; adjusted for age and gender effects.
No significant interactions between parental alcoholism and gender in offspring were found at the 0±05 level.
No significant interactions between parental alcoholism and age cohort were found at the 0±05 level.
§ Reference group are respondents with neither affected mother nor father.
* P! 0±05.
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Table 3. Association between alcohol use disorders in parents and progression into alcohol consumption in offspring

Parental history

Offsprings ’ alcohol consumption status
(peak lifetime episode T0}T1}T2)

At least
occasional use
(Nw¯ 2138)

At least regular use
among occasional users

(Nw¯ 677)

Hazardous use
among regular users

(Nw¯ 349)
Progression into
occasional use

Progression into
regular use

Progression into
hazardous use

Nw %w Nw %w Nw %w COR† (95% CI) COR (95% CI) COR (95% CI)

Gender of affected parent
Mother

No (Nw¯ 2228) 1977 88±8 620 31±4 315 50±8 — — —
Yes (Nw¯ 181) 161 88±9 57 35±3 34 60±2 1±36 (0±86–2±14) 1±76* (1±16–2±65) 1±33 (0±71–2±50)

Father
No (Nw¯ 1972) 1753 88±9 547 31±2 267 48±9 — — —
Yes (Nw¯ 436) 386 88±4 131 33±9 82 63±0 1±09 (0±76–1±56) 1±40* (1±05–1±88) 1±72* (1±06–2±78)

Parental disorder
Neither mother nor father (Nw¯ 1866) 1660 89±0 522 31±4 253 48±6 — — —
Mother only‡ (Nw¯ 107) 92 86±5 25 26±9 14 55±2 1±10 (0±62–1±93) 1±21 (0±67–2±21) 1±12 (0±48–2±60)
Father only‡ (Nw¯ 362) 317 87±6 99 31±1 62 62±7 0±99 (0±67–1±46) 1±20 (0±87–1±68) 1±69 (0±99–2±90)
One parent‡ (Nw¯ 469) 409 87±3 123 30±3 76 61±2 1±02 (0±72–1±43) 1±21 (0±89–1±63) 1±56 (0±96–2±51)
Both parents‡ (Nw¯ 74) 69 92±5 32 46±5 20 64±1 2±00 (0±94–4±26) 2±93* (1±74–4±94) 1±83 (0±74–4±50)
Both v. one parent affected 1±96 (0±89–4±34) 2±42* (1±37–4±26) 1±17 (0±44–3±06)

Nw, weighted number; %w weighted percentages.
† COR, continuation odds ratio. All associations are controlled for age and gender of the respondent.
‡ Reference group are respondents with neither affected mother nor father.
Significant interaction effect was found for gender of offspring as follows: interaction gender* only mother affected OR for progression into hazardous use¯ 10±55 (95%CI¯ 1±46–76±11) ; COR
for male offspring¯ 0±36 (95%CI¯ 0±07–1±69) ; COR for female offspring¯ 3±66 (95%CI¯ 0±92–14±56).
* P! 0±05.
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F. 1. Age of onset of hazardous use of alcohol by parental history of alcohol use disorders. (U, Neither parent affected
(N¯ 1866) ; 7, one parent affected (N¯ 469) ; ^, both parents affected (N¯ 74).)

higher risk for progression from occasional into
hazardous use of alcohol, no notable differences
in risks were found between male and female
offspring. Also, no differences in associations
were found between the younger and older
cohort.

Age of first onset of hazardous alcohol use in
offspring

Fig. 1 shows the age-specific cumulative prob-
ability of reporting hazardous use of alcohol in
offspring by number of affected parents. In all
three groups the rates increase after age 13, but
the increase is steeper in respondents with
affected parents. The peak incidence period of
respondents with two affected parents is between
the ages of 14 and 17; then the rates plateau
after age 18. By this age, " 25% of these
respondents reported hazardous use of alcohol.
For the other two groups, the rates increase at a
lower level until age 24, with higher rates in
respondents with one affected parent. Overall
hazard rates for respondents with one affected
parent (HR¯ 1±42; 95% CI¯ 1±06–1±90) and
two affected parents (HR¯ 3±44; 95% CI¯
1±99–5±93) were significantly different from those
of respondents without affected parents. Hazard

rates for respondents with two affected parents
were also higher than those for respondents with
one affected parent (HR¯ 2±42; 95% CI¯
1±36–4±32). Hazardous use had an earlier onset
in respondents with two affected parents when
compared to respondents without affected
parents (HR for interaction with age¯ 0±62;
95% CI¯ 0±50–0±77), but there was no such
finding when only one parent was affected (HR
for interaction with age¯ 0±96; 95% CI¯
0±80–1±16). No significant interactions between
gender and cohort of the respondent and
parental alcoholism were found.

Alcohol abuse and dependence in offspring

Respondents with an affected father had signifi-
cantly higher rates of alcohol abuse and de-
pendence than respondents without an affected
father (Table 4). No differences were found in
respondents with or without affected mothers.
However, subsetting the analyses to subjects
with only affected mother and only affected
father did not find significant differences between
maternal and paternal associations (alcohol
abuse: OR father only v. mother only¯ 1±3;
95% CI¯ 0±7–2±4; alcohol dependence: OR
father only v. mother only¯ 1±5; 95% CI¯
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Table 4. Associations between alcohol use disorders in parent and offspring

Parental history

Offsprings ’ diagnostic status (cum. lifetime prevalence T0}T1}T2)†
Association with Association with

No DX (Nw¯ 1715) Abuse (Nw¯ 477) Dependence (Nw¯ 217) alcohol abuse‡ alcohol dependence‡

Nw %w (95% CI) Nw %w (95% CI) Nw %w (95% CI) OR§ (95% CI) OR§ (95% CI)

Gender of affected parent
Mother

No (Nw¯ 2228) 1594 71±6 (69±3–73±7) 439 19±7 (17±8–21±7) 195 8±8 (7±4–10±3) — —
Yes (Nw¯ 181) 121 67±0 (59±7–73±5) 38 21±0 (15±8–27±3) 22 12±1 (7±8–18±2) 1±29 (0±85–1±95) 1±68 (0±97–2±89)

Father
No (Nw¯ 1972) 1445 73±3 (70±9–75±5) 374 19±0 (17±1–21±1) 153 7±8 (6±5–9±3) — —
Yes (Nw¯ 436) 270 61±9 (56±9–66±7) 102 23±4 (19±5–27±8) 64 14±6 (11±2–18±8) 1±66* (1±25–2±20) 2±31* (1±60–3±34)

Parental disorder
Neither mother nor father (Nw¯ 1866) 1367 73±3 (70±9–75±6) 355 19±0 (17±0–21±2) 144 7±7 (6±3–9±3) — —
Mother only¶ (Nw¯ 107) 78 72±7 (63±4–80±5) 20 18±3 (12±2–26±4) 10 9±0 (4±5–17±1) 1±08 (0±63–1±83) 1±53 (0±67–3±48)
Father only¶ (Nw¯ 362) 226 62±6 (57±0–67±9) 84 23±1 (18±8–28±1) 52 14±3 (10±6–18±9) 1±37* (1±01–1±85) 2±30* (1±54–3±45)
One parent¶ (Nw¯ 469) 304 64±9 (60±1–69±5) 103 22±0 (18±3–26±2) 61 13±1 (9±9–17±7) 1±50* (1±13–2±00) 2±14* (1±46–3±14)
Both parents¶ (Nw¯ 74) 44 58±7 (47±2–69±3) 19 24±9 (16±7–35±4) 12 16±4 (9±3–27±2) 1±93* (1±08–3±44) 2±75* (1±42–5±31)
Both v. one parent affected 1±28 (0±70–2±35) 1±28 (0±64–2±55)

Nw, weighted number; %w weighted percentages. OR indicates odds ratio.
† Alcohol abuse and dependence as defined by the DSM-IV; abuse excludes dependence. All associations are controlled for age and gender of the respondent.
‡ Reference group are respondents without any alcohol disorder}dependence.
§ OR indicates odds ratio ; all odds ratios are adjusted for age and gender of respondent.
¶ Reference group are respondents with neither affected mother nor father.
* P! 0±05.
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F. 2. (a) Age of onset of alcohol dependence by parental loading of alcohol use disorder. (b) Age of onset of alcohol abuse
by parental loading of alcohol use disorder. (U, Neither parent affected (N¯ 1866) ; 7, one parent affected (Nw¯ 469) ;
^, both parents affected (N¯ 74).)

0±6–3±5). Respondents with one or two affected
parents had elevated rates of alcohol abuse and
dependence. There were no differences across
the mating types. Logistic regressions revealed
higher associations for alcohol dependence than
for abuse. No differences in associations were
found for gender and cohort.

First onset of abuse and dependence in offspring

Fig. 2 shows the offsprings’ age-specific cumu-
lative incidence rates for DSM-IV alcohol abuse
and dependence by number of affected parents.
Focusing on dependence, the rates increase
around age 13. The steepest increase was found
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at age 14 in respondents with two affected
parents, and the rates remained stable at a high
level (15%) at age 17. Rates in respondents
without affected parents increased only slightly
until age 24. Statistical analyses showed that the
hazard rates of respondents with one (HR¯
2±06; 95% CI¯ 1±45–2±91) and two affected
parents (HR¯ 2±83; 95% CI¯ 1±53–5±29) were
higher than those of respondents without
affected parents. No differences were found
between respondents with one or two affected
parents. The interaction age*both parents
affected barely failed to reach significance (HR
¯ 0±75; 95% CI¯ 0±55–1±01; P¯ 0±058).

The findings are somewhat different for
alcohol abuse. As for alcohol dependence, the
rates of alcohol abuse in all three groups began
to increase at age 13, but no differences were
found between the different curves. However, a
significant interaction age*both parents affected
(HR¯ 0±66; 95% CI¯ 0±54–0±81) indicates
an earlier onset of alcohol abuse in these
respondents when compared to respondents
without affected parents. There was no such
effect for the interaction age*one parent affected
(HR¯ 0±97; 95% CI¯ 0±87–1±08). For both
dependence and abuse, no differences in
associations were found for gender and cohort.

DISCUSSION

The key finding that children of parents with
AUD are more likely to develop alcohol use and
alcohol use disorders is by and large consistent
with previous findings. The findings of this
study, however, extend existing knowledge
insofar as : (1) parent–offspring associations were
explored using DSM-IV criteria in a represen-
tative community sample, unaffected by po-
tential clinical selection bias ; (2) the data on
offspring respondents were collected prospec-
tively, so outcomes should be less biased and
more valid and reliable ; (3) subjects were
examined across the period of risk of initial
onset of alcohol use and during peak phase of
transition to regular use; (4) associations be-
tween parental alcoholism and specific pro-
gression patterns of alcohol use in offspring
were evaluated, as were (5) the effects of parental
AUDs on patterns of age of first onset of alcohol
use and disorders in offspring.

Consistent with numerous previous studies
(Sher et al. 1991; Chassin & Barrera, 1993;
Reich et al. 1993; Schuckit & Smith, 1996;
Alterman et al. 1998; Dierker et al. 1999), we
demonstrated that offspring of alcoholic parents
have an increased risk to drink more in
adolescence. Both maternal and paternal al-
coholism appear to increase the risk for children
to shift into higher categories of alcohol con-
sumption. Unlike previous researchers, we stud-
ied the effects of parental alcoholism on more
than one specific drinking outcome (e.g. ever
use) ; rather, we evaluated such effects within a
cumulative lifetime use model that included
simultaneously the effects on different levels of
use (occasional, regular, hazardous use). This
model showed that maternal AUD seems to
affect specifically the transition from occasional
into regular use, whereas paternal AUD also
increases the risk for transition from regular
into hazardous use. A speculative explanation
for this paternal effect upon the transition into
hazardous use could be that fathers show
probably more excessive drinking than mothers
and this may provide a role model for the
hazardous use of alcohol in their offspring.
Children whose parents are both affected have
a more pronounced risk of developing higher
drinking patterns during adolescence and young
adulthood. This finding suggests that concor-
dance for alcoholism among parents constitutes
a particularly important risk factor for the
escalation of alcohol use in offspring.

Our findings on associations between AUDs
in parents and DSM-IV alcohol abuse and
dependence in offspring confirm those reported
previously (Sher et al. 1991; Reich et al. 1993;
Mathew et al. 1993; Schuckit & Smith, 1996;
Merikangas et al. 1998a, b). Offspring of parents
in which at least one parent is affected by
alcoholism have an increased risk of developing
such a disorder. In agreement with Reich et al.
(1993) and Dierker et al. (1999), we found no
compelling evidence that the risks for alcohol
abuse and dependence in offspring differ dra-
matically by number of affected parents. Par-
ental concordance therefore seems not to be of
crucial importance for the risk of alcohol abuse
and dependence among offspring. Mechanisms
that have been proposed to explain the observed
parent–offspring association include genetic
(Pickens et al. 1991; McGue et al. 1996; Heath



Parent–offspring associations of alcohol use and disorders 75

et al. 1997; Prescott & Kendler, 1999) and
family environmental mechanisms (Hawkins et
al. 1992; Swadi, 1999). Subsetting the analyses
to mothers and fathers revealed significant
findings only for the fathers. These findings
seem to be in contrast to those of Bidaut-Russell
et al. (1994), who observed an elevated risk for
alcohol use disorders in daughters of alcoholic
mothers. However, the fact that Bidaut-Russell
and colleagues (1994) used a highly specific
sample (women hospitalized for alcoholism) and
controls without any parental history of al-
coholism might explain this seeming incon-
sistency.

The age of onset findings demonstrate that
having one or two affected parents increases
the risk for first onset of hazardous use and
dependence between the ages of 14–17. Having
two affected parents additionally increases the
risk to begin earlier with hazardous use and to
have an earlier onset of alcohol abuse and
dependence. These findings are similar to those
reported by Hill and colleagues (Hill & Muka,
1996; Hill et al. 1999, 2000), who found an
earlier age of onset for drinking and for
substance problems in youths with a high family
density of alcoholism. Likewise, Tarter et al.
(1997) showed that male adolescents with al-
coholic fathers begin to drink earlier. Such age
of onset characteristics in offspring of alcoholics
are especially important considering research
that has revealed that early initiation into alcohol
use seems not only to be associated with an
increased risk of onset of alcohol abuse and
dependence (Grant & Dawson, 1997; Nelson &
Wittchen, 1998), but also with an increased
involvement in other drugs (Kandel et al. 1992).

With the exception that female offspring of
affected mothers only have a higher (although
not significant) risk for progression from oc-
casional into hazardous use of alcohol than
male offspring, our findings revealed no evidence
for gender differences in associations, suggesting
comparable impact of parental alcoholism in
male and female offspring. Although our
findings are consistent with those of Kendler et
al. (1997), others have reported different patterns
of sex-specificity (Pollock et al. 1987; Sher et al.
1991; Russell et al. 1990; Pickens et al. 1991;
Bidaut-Russell et al. 1994; Thompson &
Wilsnack, 1994; Weinberg et al. 1994; McGue et
al. 1996; Dierker et al. 1999). We assume that

this variance of findings on sex-specificity in the
literature is due to differences in sampling and
assessment strategies, definitions of diagnostic
status in parents and strategies of data analyses.
Obviously, this issue warrants further consider-
ation in future research.

Limitations

(1) One limitation of this study is the lack of
direct interview data on all parents. Ideally, we
should have interviewed mothers and fathers of
all respondents directly. The assessment of
familial psychopathology in such a large com-
munity sample necessarily requires the deter-
mination of what kind of information can be
assessed. Taking design and economic con-
siderations into account, we restricted ourselves
to direct interviews with the parents of our
younger cohort, but also collected additionally
family history information from all respondents.
Nevertheless, this strategy might have led to
biased estimates in parents. One concern in this
respect is the lower sensitivity of family history
information (Andreasen et al. 1977, 1986;
Thompson et al. 1982). To increase sensitivity,
all available diagnostic information about al-
cohol use disorders in parents from the several
sources was used. As reported by Kendler &
Roy (1995), family history information may also
provide additional and complementary infor-
mation about the ‘true’ history of psycho-
pathology in individuals and should be seen not
only as a substitute for direct diagnostic in-
formation. However, another concern is whether
family history information is influenced by a
respondent’s diagnostic status (Kendler et al.
1991; Chapman et al. 1994). We examined
whether respondents with alcohol use disorders
demonstrate higher sensitivity for parental al-
cohol use disorderswhen compared to unaffected
respondents and found no evidence for biased
estimates. To protect for misleading results
obtained by aggregating the two cohorts with
different assessment of parental history, we
tested all associations for interaction with age
cohort. No differences in the associations were
found.

(2) Not all respondents have passed through
the entire risk period for onset of problematical
drinking or alcohol abuse}dependence; thus the
results can not yet be considered as robust.
However, the inclusion of ‘ false-negative’ cases
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(i.e. cases that have not yet developed the
alcohol outcomes) probably resulted in an
underestimation rather than an overestimation
of associations.

(3) This paper focused exclusively on parental
AUD in order to provide epidemiological data
on the parent–offspring association for the
observed alcohol outcomes in offspring. Clearly,
the development of alcohol use and disorders
must be seen as a complex interplay of multiple
factors, and parental alcoholism constitutes only
one of them (Hawkins et al. 1992; Chassin et al.
1993; Weinberg et al. 1998; Cichetti & Luthar,
1999). In subsequent papers, we will investigate
not only the extent to which other factors
contribute to the development of alcohol
problems in this population, but also how they
contribute to their natural course (persistence or
remission).
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