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Background: Alcoholism and substance dependence fre-
quently co-occur. Accordingly, we evaluated the famil-
ial transmission of alcohol, marijuana, and cocaine de-
pendence and habitual smoking in the Collaborative Study
on the Genetics of Alcoholism.

Methods: Subjects (n = 1212) who met criteria for both
DSM-III-R alcohol dependence and Feighner definite al-
coholism and their siblings (n = 2755) were recruited for
study. A comparison sample was also recruited (pro-
bands, n = 217; siblings, n = 254). Subjects were inter-
viewed with the Semi-Structured Assessment for the Ge-
netics of Alcoholism. The familial aggregation of drug
dependence and habitual smoking in siblings of alcohol-
dependent and non–alcohol-dependent probands was mea-
sured by means of the Cox proportional hazards model.

Results: Rates of alcohol, marijuana, and cocaine de-
pendence and habitual smoking were increased in sib-
lings of alcohol-dependent probands compared with sib-

lings of controls. For siblings of alcohol-dependent
probands, 49.3% to 50.1% of brothers and 22.4% to 25.0%
of sisters were alcohol dependent (lifetime diagnosis), but
this elevated risk was not further increased by comor-
bid substance dependence in probands. Siblings of mari-
juana-dependent probands had an elevated risk of de-
veloping marijuana dependence (relative risk [RR], 1.78)
and siblings of cocaine-dependent probands had an el-
evated risk of developing cocaine dependence (RR, 1.71).
There was a similar finding for habitual smoking (RR,
1.77 in siblings of habitual-smoking probands).

Conclusions: Alcohol, marijuana, and cocaine depen-
dence and habitual smoking are all familial, and there is
evidence of both common and specific addictive factors
transmitted in families. This specificity suggests inde-
pendent causative factors in the development of each type
of substance dependence.
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I T HAS LONG BEEN recognized that
family members of an alcohol-
dependent individual are more
likely to suffer from alcohol de-
pendence.1-4 Adoption and twin

studies demonstrate that the familial aggre-
gation of alcohol dependence is in part
caused by genetic factors.5-8 There is also evi-
dence of increased familial aggregation of
psychoactive drug abuse and dependence.
Several studies have found increased rates
of drug abuse and/or dependence in rela-
tives of individuals dependent on opiates or
cocaine compared with relatives of alcohol-
ics or subjects from the general popula-
tion.9-14 A case-control study of adoptees
separated at birth from their biological par-
ents and differing by the presence or ab-

sence of drug abuse or dependence in their
biological parents has demonstrated the im-
portance of genetic factors in the develop-
ment of substance dependence.15 Twin stud-
ies that examined genetic influences of drug

use disorder (defined as any illicit drug
abuse or dependence) have found higher
rates of concordance for drug use disorder
among monozygotic twins than dizygotic
twins.16,17 These family, adoption, and twin
studies support the familial transmission of
alcohol and drug dependence and impli-
cate genetic factors.

Epidemiological studies have shown
that alcohol dependence is frequently com-

From the Departments of Psychiatry, Washington University School of Medicine, St Louis,
Mo (Drs Bierut and Reich); Finch University of Health Sciences, The Chicago Medical
School, North Chicago, Ill (Dr Dinwiddie); State University of New York Health Sciences
Center at Brooklyn, Brooklyn, NY (Drs Begleiter and Porjesz); University of Iowa College
of Medicine, Iowa City (Dr Crowe); University of Connecticut Health Center, Farmington,
(Dr Hesselbrock); Indiana University School of Medicine, Indianapolis (Dr Nurnberger);
and University of California–San Diego (Dr Schuckit).

This article is also available on our
Web site: www.ama-assn.org/psych.

See also pages 964, 967,
and 973

ORIGINAL ARTICLE

ARCH GEN PSYCHIATRY/ VOL 55, NOV 1998
982

©1998 American Medical Association. All rights reserved.
 at SUNY Health Science Center, on August 18, 2006 www.archgenpsychiatry.comDownloaded from 

http://www.archgenpsychiatry.com


plicated by comorbid psychiatric disorders.18 Among al-
cohol-dependent individuals, 47% have another mental
disorder,19 and a significant proportion of this comor-
bidity is accounted for by drug dependence.

Since alcohol and drug dependence are both famil-
ial and frequently comorbid, several groups have studied
the cotransmission of alcohol and drug dependence in

families.9-13 The most comprehensive family study has ex-
amined relatives of opiate-dependent probands with and
without alcohol dependence in addition to “normal” con-
trol probands.12 That study showed increased rates of al-
cohol dependence in relatives of opiate-dependent pro-
bands after controlling for the presence of alcohol depen-
dence in probands. This suggests that a common addictive

SUBJECTS AND METHODS

Data presented are from the Collaborative Study on the Ge-
netics of Alcoholism (COGA), a multisite family and ge-
netic study of probands with alcohol dependence, their rela-
tives, and control families. The 6 study sites are Indiana
University, Indianapolis; State University of New York at
Brooklyn; University of California–San Diego and Scripps
Institute, San Diego; University of Connecticut, Farming-
ton; University of Iowa, Iowa City; and Washington Uni-
versity, St Louis, Mo. Written informed consent was ob-
tained from all subjects.

SUBJECTS

Subjects were identified from consecutive admissions to
chemical dependency treatment settings that included
both inpatient and outpatient units, and from publicly
and privately funded centers. Of the subjects, 92.7%
agreed to the initial screening protocol for the study.21

Subjects were required to meet criteria for both DSM-
III-R alcohol dependence22 and Feighner definite alco-
holism,23 to be older than 17 years, to speak English, and
to have at least 2 first-degree relatives living in one of
the COGA catchment areas. Probands were excluded if
they had life-threatening illness, severe cognitive impair-
ment, acute psychosis, habitual intravenous drug use
(.30 times lifetime or any intravenous drug use in the
last 6 months), or human immunodeficiency virus infec-
tion. Of the screened subjects, 22.3% met these recruit-
ment criteria. Participants were most often eliminated
from the study because their biological relatives could
not be recruited, as in cases of adoption, estrangement
from families, or too few living relatives in a catchment
area (52.9% of screened subjects). Of the eligible sub-
jects, 40.0% agreed to participate and were identified as
“COGA probands.” All available first-degree family
members of probands were then invited to participate in
the study.

Control families were also recruited at each site,
through random sampling of large families (5 family mem-
bers or more). Each site chose its strategy of ascertain-
ment, such as random consecutive sampling from health
maintenance organizations, dental clinics, or driver’s li-
cense bureaus, to select control probands and their first-
degree relatives. Alcohol dependence, drug dependence, or
another psychiatric disorder were not exclusionary crite-
ria for control subjects.

To eliminate confounding factors associated with secu-
lar trends in drug use across generations, analyses in this ar-
ticle were limited to interviewed COGA (alcohol-
dependent) probands, control probands, and their siblings.
Data were available on 1212 COGA probands, 2755 COGA
siblings, 217 control probands, and 254 control siblings.

ASSESSMENT

All subjects completed the Semi-Structured Assessment for
the Genetics of Alcoholism,24 a highly reliable, semistruc-
tured lay interview designed to assess alcohol abuse and
dependence, other substance dependence, smoking, and re-
lated psychiatric disorders over a lifetime. Interview data
were checked for consistency by an editor, entered into a
computerized data file, screened by a data program for con-
sistency, and included on a master data file. Psychiatric di-
agnoses were made by computer algorithm that analyzed
the responses from the personal interview.

Alcoholism was defined in all subjects as meeting cri-
teria for both DSM-III-R alcohol dependence and Feighner
definite alcoholism. This definition was more stringent than
DSM-III-R alcohol dependence alone; 90.0% of those who
met criteria for DSM-III-R alcohol dependence met criteria
for this combined alcoholism diagnosis. Diagnoses of mari-
juana and cocaine dependence were made by means of DSM-
III-R criteria. Tobacco dependence was not evaluated in the
initial assessment, so habitual smoking, defined as smoking
at least 1 pack (20 cigarettes) daily for 6 months or more,
was used as a proxy. Data used in these analyses were from
the data file completed in December 1997.

ANALYSIS

The familial specificity of substance dependence in siblings
of alcohol-dependent probands was examined by means of
the Cox proportional hazards model,25 a survival analysis that
includes individuals who are not through the age of risk for
developing the disorder. The effect of each predictor vari-
able in a multivariate analysis is adjusted for the effects of
every other predictor variable in the model. These analyses
used the onset of marijuana and cocaine dependence as well
as habitual tobacco smoking as outcome variables. Predic-
tor variables were sibling characteristics (birth cohort, sex,
race, study site, and other substance dependence) and pro-
band characteristics (sex, habitual smoking, and alcohol,
marijuana, and cocaine dependence). To study temporal
trends of substance dependence, siblings were divided into
3 birth cohorts: those born before 1950, from 1950 to 1959,
and in 1960 or later. This grouping divided the sample into
approximately equal thirds.

Because multiple siblings from some families were as-
certained, data from siblings were not truly independent
observations, and thus SEs calculated in survival analyses
may underestimate the true SEs. Therefore, 1000 “ran-
dom” resampling bootstrap replications were performed on
all survival analyses, ie, 1429 families (from 1212 COGA
families and 217 control families) were randomly resam-
pled with replacement, and Cox proportional hazards mod-
els were rerun. Standard deviations from these 1000 resa-
mpled estimates were used as the SE to estimate 95%
confidence intervals.26
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factor is transmitted in families. Other support of a com-
mon factor in the transmission of alcohol and drug use
comes from a large study of male twins that demonstrated
sharedgenetic factors that contributed to thedevelopment
of both heavy alcohol use and smoking.20

In addition to evidence for a common addictive fac-
tor, several studies demonstrate a specific factor in the
familial clustering of substance dependence.9-12 How-
ever, the specificity of the transmission of dependence
in families could not be further examined, since all drug
dependence was collapsed into a single category.

The purpose of this study was to further examine
whether there is only a general “addictive risk factor” for
drug dependence that is transmitted in families. If there
is only a nonspecific familial risk factor for drug depen-
dence, one would expect relatives of those with a more
severe addiction syndrome (eg, comorbid alcohol, mari-
juana, and cocaine dependence) to have elevated rates
of alcohol dependence. Also, rates of other forms of de-
pendence would also be elevated in a nonspecific fash-
ion. To test the hypothesis of a general addictive ten-
dency, we evaluated the familial aggregation of alcohol
and drug dependence. The most common forms of de-
pendence in this sample were studied—alcohol, mari-
juana, and cocaine dependence and habitual smoking—
and the following questions were addressed: (1) Does the
presence of comorbid marijuana and/or cocaine depen-
dence in individuals with alcoholism influence the preva-
lence of alcohol dependence in their siblings? (2) Does
having a sibling with alcohol dependence increase the
risk of developing marijuana and cocaine dependence and

habitual smoking, independent of the risk of develop-
ing alcoholism? (3) Is there any specificity in the famil-
ial transmission of substance dependence? If so, is the
familial aggregation related only to exposure?

RESULTS

Table 1 details the demographic characteristics and sub-
stance dependence diagnoses. Rates of alcohol, mari-
juana, and cocaine dependence and habitual smoking were
significantly increased in brothers and sisters of alcohol-
dependent (COGA) probands compared with control sib-
lings. Almost half (44.2%) of COGA siblings had a life-
time diagnosis of dependence, with alcohol dependence
most common, affecting 79.3% of those siblings. Of COGA
siblings, 18.9% had marijuana dependence compared with
7.5% of control siblings (x2

1= 21; P,.001), and 15.1%
of COGA siblings had cocaine dependence compared with
3.1% of control siblings (x2

1= 27; P,.001). Habitual smok-
ing was also increased in COGA siblings compared with
control siblings (35.3% vs 11.4%; x2

1= 64; P,.001). Thus,
having a sibling with alcohol dependence significantly
increased an individual’s risk of developing substance de-
pendence.

Comorbid drug dependence was common in alcohol-
dependent probands and siblings. An additional diagno-
sis of marijuana and/or cocaine dependence was found
in 61.6% of COGA probands and in 49.8% of their alcohol-
dependent siblings. Similarly, there were increased rates
of comorbid marijuana and/or cocaine dependence in con-

Table 1. Demographic Characteristics and Lifetime Prevalences of Substance Dependence in Probands and Siblings*

COGA Probands
(n = 1212)

COGA Siblings
(n = 2755)

Control Probands
(n = 217)

Control Siblings
(n = 254)

No. of subjects
Men 916† 1197 111 111
Women 296† 1558 106 143

Age, y
Mean ± SD 37.72 ± 10.62† 36.35 ± 9.52‡ 34.57 ± 13.06 26.15 ± 6.62
Range 17-77 18-76 18-68 17-48

Race, %
White 70.4† (14.5) 71.0§ (9.1) 83.0 79.9
African American 19.7† (20.7) 19.7‡ (27.5) 6.9 6.3
Hispanic 6.8 6.8 4.6 7.5
Other 3.1 2.5‡ (12.2) 5.5 6.3

Alcohol dependence, %
Men 100.0† (843.8) 49.7‡ (36.4) 16.2 19.8
Women 100.0† (381.7) 23.8‡ (25.1) 3.8 6.0

Marijuana dependence, %
Men 47† (55.1) 28.5‡ (16.1) 9.9 10.8
Women 40† (44.7) 11.6\ (6.0) 4.7 4.9

Cocaine dependence, %
Men 47† (75.9) 20.1‡ (16.2) 3.6 4.5
Women 51† (83.2) 11.2‡ (11.7) 0.9 2.1

Habitual smoking, %
Men 63† (84.1) 41.6‡ (33.6) 18.0 13.5
Women 55† (58.1) 30.4‡ (27.3) 12.3 9.8

*COGA indicates Collaborative Study on the Genetics of Alcoholism. The x2 test with 1 df was used; x2 values for significant results are given in parentheses.
†P,.001 vs control probands.
‡P,.001 vs control siblings.
§P,.01 vs control siblings.
\P,.05 vs control siblings.
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trol probands and siblings with alcohol dependence
(45.5% and 26.7%, respectively).

To examine whether the risk of alcohol depen-
dence in COGA siblings was affected by probands’ co-
morbid substance dependence, COGA probands were sub-
divided into mutually exclusive groups by diagnosis:
alcohol dependence only, alcohol and marijuana depen-
dence, alcohol and cocaine dependence, and alcohol, mari-
juana, and cocaine dependence (Table 2). The risk of
developing alcohol dependence in COGA siblings was
not affected by comorbid substance dependence in COGA
probands. Regardless of other substance dependence di-
agnoses for probands, 49.3% to 50.1% of brothers and
22.4% to 25.0% of sisters had a lifetime diagnosis of al-
cohol dependence. This result is not compatible with a
model of familial transmission of a general addictive ten-
dency in which a more severe form of dependence in pro-

bands (modeled as alcohol and comorbid drug depen-
dence) conferred an increased risk to siblings for the
development of alcohol dependence.

Data were further examined to see whether in-
creased rates of drug dependence and habitual smoking
in siblings were mediated only through an increased rate
of alcohol dependence. If this were the case, one would
expect non–alcohol-dependent siblings to have the same
rate of substance dependence regardless of the pro-
band’s comorbid diagnoses. By dividing COGA siblings
into those with and without alcohol dependence, and as
to whether probands had comorbid substance depen-
dence, the interaction between alcohol dependence and
other substance dependence was evaluated. As seen in
Table 3, among alcohol-dependent siblings, siblings of
COGA probands with comorbid marijuana dependence
had about a 2-fold increase in the risk of marijuana de-
pendence compared with siblings of COGA probands
without marijuana dependence. Similarly, there was an
increased rate of marijuana dependence among siblings
without alcohol dependence if probands had comorbid
marijuana dependence. This reached statistical signifi-
cance for non–alcohol-dependent sisters, and a similar
trend was seen in non–alcohol-dependent brothers. Thus,
the increased risk of developing marijuana dependence
was in part independent of the familial risk of develop-
ing alcohol dependence.

A comparable risk was seen with cocaine depen-
dence, ie, having a sibling with alcohol dependence and
comorbid cocaine dependence increased a person’s risk
of developing cocaine dependence independent from the
risk of developing alcohol dependence. A similar pat-
tern was seen with habitual smoking.

Siblings share many characteristics that may be risk
factors for the development of substance dependence, and
so the familial association between proband depen-

Table 2. Lifetime Prevalence of Alcohol Dependence
in COGA Siblings by Proband Diagnosis*

Proband Diagnosis

Siblings, % (No.†)

Men Women

Alcohol dependence 49.5 (412) 22.4 (532)
Alcohol dependence, 49.3 (199) 24.0 (238)

marijuana dependence
Alcohol dependence, 49.7 (183) 25.0 (288)

cocaine dependence
Alcohol dependence, 50.1 (403) 24.6 (500)

marijuana dependence,
cocaine dependence

*COGA indicates Collaborative Study on the Genetics of Alcoholism.
Comparison of rates of alcohol dependence in siblings given proband
diagnosis, separated by sex: men, P = .99, x2

3 = 0.051; women, P = .80,
x2

3 = 1.009.
†Total number of siblings in that group.

Table 3. Lifetime Rates of Marijuana Dependence, Cocaine Dependence, and Habitual Smoking in COGA Siblings*

COGA Proband

Alcohol-Dependent Siblings Non–Alcohol-Dependent Siblings

Male Female Male Female

Lifetime Rates of Marijuana Dependence in COGA Siblings
Marijuana dependent,% (No.†)

Yes 56.7 (300) 42.8 (180) 15.2 (302) 7.7 (558)
No 31.5 (295) 16.2 (191) 10.7 (300) 4.8 (629)

x2
1 38.1 31.6 2.8 4.4

P ,.001 ,.001 ,.10 ,.05

Lifetime Rates of Cocaine Dependence in COGA Siblings
Cocaine dependent,% (No.†)

Yes 43.3 (293) 40.5 (195) 13.7 (293) 8.8 (593)
No 18.9 (302) 18.2 (176) 5.5 (309) 2.0 (594)

x2
1 41.7 22.0 11.7 26.5

P ,.001 ,.001 ,.001 ,.001

Lifetime Rates of Habitual Smoking in COGA Siblings
Habitual smoking,% (No.†)

Yes 61.3 (380) 60.7 (229) 35.7 (356) 29.9 (708)
No 40.9 (215) 37.3 (142) 20.3 (246) 14.6 (479)

x2
1 23.0 19.2 16.5 37.1

P ,.001 ,.001 ,.001 ,.001

*Comparison of rates of marijuana dependence, cocaine dependence, or habitual smoking given proband diagnosis, and separated by the presence or absence
of alcohol dependence in siblings and sex. COGA indicates Collaborative Study on the Genetics of Alcoholism.

†Total number of siblings in the group.
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dence and sibling dependence may be related to these fac-
tors. For example, geographic center, race, and birth co-
hort may contribute to a familial clustering of substance
dependence. We next analyzed the onset of substance de-
pendence in all siblings (COGA and control) by means
of the Cox proportional hazards model to evaluate the
effect of multiple, potentially confounding characteris-
tics of probands and siblings. Race and center of assess-
ment were controlled for in these analyses. Results of the
Cox proportional hazards model as applied to the onset
of marijuana dependence, cocaine dependence, and ha-
bitual smoking in siblings are presented in Table 4.

The strongest predictor variables for the onset of any
substance dependence were the sibling’s own characteris-
tics, ie, birth cohort and comorbid substance dependence.
Sibling’s sex was a predictor in the development of mari-
juana dependence and habitual smoking but did not influ-
ence the rate of cocaine dependence. Also, proband sex did
not influence the risk of developing marijuana depen-
dence, cocaine dependence, or habitual smoking.

After controlling for these predictor variables, ie, sib-
ling’s birth cohort, sex, and comorbid substance depen-
dence, the presence of marijuana and alcohol dependence
in probands significantly predicted the onset of marijuana
dependence in siblings, whereas cocaine dependence and
habitual smoking in probands did not (Table 4).

As with marijuana dependence, the strongest predic-
tors for the onset of cocaine dependence were character-
istics of the siblings: birth cohort and other substance-
dependence diagnoses (in this case, alcohol dependence,
marijuana dependence, and habitual smoking). After
controllingforthesepredictorvariables,cocainedependence
inprobands significantlypredicted theonsetof cocainede-

pendence in siblings, whereas marijuana dependence and
habitual smoking inprobandsdidnot.Alcoholdependence
in probands gave an elevated risk ratio (1.6) for the devel-
opment of cocaine dependence; however, the confidence
interval with bootstrapping was wide (0-2178) and did not
reach statistical significance. This was because of the low
prevalence of cocaine dependence in control subjects.

Analysis of the specificity of the familial transmission
of substance dependence was extended to habitual smok-
ing. As with the other dependence diagnoses, character-
istics of the siblings, (ie, siblings’ alcohol, marijuana, and
cocaine dependence) were strong predictors of the onset
of habitual smoking. Birth cohort was also a significant
predictor, with younger cohorts being at lower risk for de-
velopinghabitual smoking.After controlling for thesepre-
dictorvariables,habitual smokinginprobandssignificantly
predictedtheonsetofhabitualsmokinginsiblings,whereas
marijuana and cocaine dependence in probands did not.
There was a trend for alcohol dependence in probands to
increase the risk of habitual smoking in siblings; however,
this did not reach statistical significance.

Access to marijuana and cocaine may influence the
increased rate of drug dependence in siblings, since pro-
bands with comorbid drug dependence may supply these
drugs to their siblings. Siblings of probands with comor-
bid marijuana dependence were more likely to have used
marijuana than siblings of probands without marijuana
dependence (81.2% vs 66.2%; x2

1= 79.4; P,.001). Simi-
larly, siblings of probands with comorbid cocaine de-
pendence were more likely to have used cocaine than sib-
lings of probands without cocaine dependence (50.4%
vs 30.0%; x2

1= 118.5; P,.001). To minimize this “avail-
ability” bias, we repeated the analyses using only sib-

Table 4. Risk of Developing Substance Dependence in Siblings, Proportional Hazards Model*

Risk Ratio (95% Confidence Interval)

Marijuana Dependence
(n = 3007)

Cocaine Dependence
(n = 3006)

Habitual Smoking
(n = 3009)

Sibling characteristics
Birth cohort

Born before 1950 1.00 1.00 1.00
Born 1950-1959 3.50 (2.09-5.86)† 5.70 (1.65-12.24)† 0.63 (0.53-0.77)†
Born 1960 or later 6.68 (4.05-11.01)† 9.47 (4.07-22.00)† 0.50 (0.41-0.61)†

Sex
Male 1.00 1.00 1.00
Female 0.52 (0.43-0.62)† 0.96 (0.76-1.21) 0.86 (0.75-0.98)‡

Habitual smoking 1.56 (1.28-1.89)† 1.47 (1.14-1.89)† NA
Alcohol dependence 2.67 (2.16-3.31)† 2.71 (2.07-3.55)† 2.06 (1.78-2.39)†
Marijuana dependence NA 4.21 (3.27-5.43)† 1.45 (1.22-1.72)†
Cocaine dependence 3.40 (2.77-4.19)† NA 1.40 (1.15-1.71)†

Proband characteristics
Sex

Male 1.00 1.00 1.00
Female 1.16 (0.95-1.42) 1.24 (0.95-1.62) 1.09 (0.91-1.30)

Habitual smoking 0.96 (0.80-1.16) 0.83 (0.65-1.07) 1.77 (1.48-2.12)†
Alcohol dependence 2.13 (1.05-4.29)‡ 1.61 (0.00-2178.00) 1.66 (0.99-2.79)
Marijuana dependence 1.78 (1.45-2.18)† 1.05 (0.79-1.39) 1.09 (0.93-1.29)
Cocaine dependence 0.93 (0.76-1.15) 1.71 (1.29-2.27)† 1.08 (0.90-1.30)

*Both the Collaborative Study on the Genetics of Alcoholism and control siblings were used in these multivariate analyses. NA indicates not applicable;
boldface, findings discussed in “Results” section.

†P,.001.
‡P,.01.
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lings who had ever used marijuana for marijuana analy-
ses and only those who had ever used cocaine for the
cocaine analyses. Restricting analyses to siblings who had
used marijuana and cocaine did not diminish the famil-
ial specificity of substance dependence, and there was little
change in the risk ratio (marijuana: RR, 1.8 for all sib-
lings vs 1.7 for siblings who used marijuana; cocaine: RR,
1.7 for all siblings vs 1.6 for siblings who used cocaine).

COMMENT

Although studies support the familial transmission of al-
cohol and substance dependence, individuals are fre-
quently dependent on multiple substances, raising the
possibility of a general addictive tendency. By examin-
ing the most common substances on which subjects from
the COGA were dependent—alcohol, marijuana, co-
caine, and habitual smoking—we sought to clarify the
familial relationship between them.

The first aim was to examine the influence of comor-
bid substance dependence in alcohol-dependent probands
on the rate of developing alcohol dependence in their sib-
lings. A lifetime diagnosis of alcohol dependence was pres-
ent in half of the brothers and one quarter of the sisters of
alcohol-dependent subjects. Regardless of the presence or
absence of comorbid substance dependence, rates of alco-
hol dependence in siblings were stable. This result was not
consistent with a continuum model of severity of addiction
influencing the familial clustering of alcoholism, since one
wouldhaveexpectedamoresevere formofaddictioninpro-
bands (alcohol and comorbid drug dependence) to confer
a greater risk to siblings for the development of alcohol de-
pendence compared with a less severe form of addiction in
probands (alcohol dependence only).

The second aim of these analyses was to evaluate
the risk of developing marijuana dependence, cocaine de-
pendence, and habitual smoking in siblings of alcohol-
dependent probands. The risk for developing these dis-
orders was elevated in siblings with and without alcohol
dependence, and was related to the presence of sub-
stance dependence in the probands. Thus, the increased
risk of developing substance dependence was in part in-
dependent of the familial transmission of alcoholism.

Finally, there was substance-specific familial trans-
mission of dependence even after many associated vari-
ables that may result in association of dependence among
siblings were taken into account. Marijuana dependence
in probands specifically increased the risk of marijuana
dependence in siblings, and cocaine dependence in pro-
bandsspecifically increased theriskofcocainedependence
in siblings. An analysis of habitual smoking, a proxy for
tobacco dependence, also found a specific familial pattern.
Substance dependence in individuals did not result in a
general increase in all forms of dependence in their sib-
lings, but instead resulted in a substance-specific increase
in dependence. This result was consistent with previous
studies9-13 that did not support a model of only a “general
addictive tendency” for all forms of addiction.

In addition to these substance-specific transmis-
sion factors, these analyses supported a common risk fac-
tor for dependence that was transmitted in families. Al-
cohol dependence in probands increased the risk of

developing all substance dependence we studied, inde-
pendent of the risk of developing alcohol dependence.

The familial transmission of substance dependence
may result from genetic and/or environmental factors, and
1 environmental factor that may mediate the specificity
of substance dependence was examined. Siblings of sub-
stance-dependent probands may have greater access to
illicit substances and, therefore, more opportunity to de-
velop drug dependence. To examine this possibility, analy-
ses were restricted to those siblings who had ever used
marijuana or cocaine. Among those who had used mari-
juana, siblings of marijuana-dependent probands still had
elevated rates of marijuana dependence compared with
siblings of non–marijuana-dependent probands. There
was a similar finding with cocaine dependence. Thus, the
specificity of the familial aggregation of marijuana and
cocaine dependence remained after the analyses were re-
stricted to those persons who used these illicit drugs.

Another possible confounding variable of these re-
sults was the presence of antisocial personality disorder
(ASPD), since alcohol dependence, drug dependence, and
ASPD are all frequently comorbid. Reanalyzing the data
after removing all probands with ASPD (22.6% of COGA
probands and 0.9% of control probands), and then all pro-
bands with ASPD and siblings (7.0% of COGA siblings
and 3.2% of control siblings) gave essentially the same
results. Thus, this specificity of the familial aggregation
of substance dependence was not explained by ASPD.

This study also demonstrated that many factors in-
crease a person’s risk for developing substance depen-
dence. The risk for developing marijuana or cocaine de-
pendence was greatly increased by an individual’s own
characteristics: comorbid substance dependence, birth co-
hort, and sex. A diagnosis of substance dependence was the
strongest predictive factor for the development of other sub-
stance dependence, ie, alcohol dependence, cocaine depen-
dence, and habitual smoking greatly increased the risk of
developing marijuana dependence, and alcohol depen-
dence, marijuana dependence, and habitual smoking greatly
increased the risk of developing cocaine dependence.

Birth cohort and sex also influenced the risk of de-
veloping dependence. Consistent with general popula-
tion studies,4,27 there were significant secular trends in
the development of substance dependence. Younger age
groups, even though they had a shorter time to develop
substance dependence, were at much higher risk for de-
veloping alcohol, marijuana, and cocaine dependence.
This may reflect the increased availability and accept-
ability of these substances. Conversely, younger age groups
were at lower risk of becoming habitual smokers. Fi-
nally, sex influenced the risk of developing both alcohol
and marijuana dependence, with men more likely than
women to be afflicted with these disorders. However, co-
caine dependence did not show this usual sex differ-
ence after controlling for other covariates.

Theseareseveral strengthsof thisstudy.Analyseswere
based on a large sample that permitted the study of the
familial transmissionofspecificsubstancedependence.Fur-
ther, data were obtained via personal interviews of all sub-
jects, which have been shown to be considerably more sen-
sitive than familyhistory reports indetectinganaffected in-
dividual.28 Finally, strict diagnostic criteria were used, and
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individualswereconsideredsubstancedependentonlyifthey
met DSM-III-R criteria by their own report.

A limitation of this study was the relative lack of pro-
bands with a diagnosis of drug dependence and no alcohol
dependence.Thoughmorethan200controlprobandswere
selected, therewereonly6controlprobandswithmarijuana
or cocaine dependence and no alcohol dependence. As a
result,wewereunable toanalyze the impactofdrugdepen-
dencealoneonthe familial transmissionofalcoholandsub-
stance dependence. Another limitation was that alcohol-
dependentprobandswererecruitedfromtreatmentsettings;
as a result, these results may not be representative of fami-
liesofuntreatedalcohol-dependent individuals.Finally, all
data were based on retrospective self-reports.

In conclusion, alcohol and substance dependence
frequently co-occur within individuals and aggregate
within families. Having a sibling with alcohol depen-
dence increases an individual’s risk of developing alco-
hol dependence, but the risk is not further changed by
a sibling’s comorbid substance dependence. Marijuana
dependence, cocaine dependence, and habitual smok-
ing cluster within families, and this clustering is sub-
stance specific and, in part, independent of the cluster-
ing of alcohol dependence in families. These data are
consistent with both common and specific addictive
risks that are transmitted in families. This specificity
suggests that independent causative factors may be
involved in the development of each type of substance
dependence.
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Correction
Correction

Error in Byline. In the article titled “Familial Transmission of Substance De-
pendence: Alcohol, Marijuana, Cocaine, and Habitual Smoking” (Arch Gen
Psychiatry. 1998;55:982-988), the third author, Henri Begleiter, MD, should
have been listed as Henri Begleiter, PhD. The ARCHIVES regrets the error.
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