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Objective: The well-documented associ-
ation between maladaptive personality
traits and substance use disorders has
given rise to diverse explanatory models.
In this investigation the authors exam-
ined one such explanation, that certain
personality traits are familial risk factors
for the development of substance abuse
or dependence.

Method: Data were collected from a con-
trolled family study using direct diagnos-
tic interviews. The Multidimensional Per-
sonality Questionnaire was used to assess
the personality traits of 325 probands,
205 of whom had diagnoses of substance
abuse or dependence, and 262 of their
first-degree relatives.

Results: Probands with substance use
disorders scored higher on alienation and
negative emotionality than did probands
without substance use disorders, and

they scored lower on control, harm avoid-
ance, and constraint. Relatives with sub-
stance use disorders also differed from
relatives without these conditions on sev-
eral of these same dimensions. To exam-
ine whether such personality traits could
be conceptualized as familial risk factors
for substance use disorders, a second set
of analyses were limited to relatives with-
out substance use disorders themselves
but varying in terms of family history for
these conditions. These groups of rela-
tives did not differ significantly from each
other on any of the identified personality
traits.

Conclusions: These findings argue for
caution in characterizing the personality
correlates of substance use disorders as
representing familial or heritable risk
factors.

(Am J Psychiatry 2002; 159:1760-1766)

Wen compared to healthy subjects, patients with

substance use disorders have been characterized by di-
verse maladaptive personality traits (e.g., references 1-4).
Findings such as these have been frequently explained by
the notion that personality traits may serve as risk factors
for substance-related problems. Indeed, several longitudi-
nal studies have implicated personality characteristics as
predisposing vulnerabilities for the subsequent develop-
ment of substance-related disorders. For example, young
children (5, 6), adolescents (7), and college freshmen (8)
who later became alcoholic tended to be more impulsive,
neurotic, nonconforming, and extraverted than those who
did not develop drinking problems. High scores on mea-
sures of negative emotionality and behavioral disinhibi-
tion have also predicted the onset or age of expression of
substance-related problems (9, 10), and treated substance
abusers who score high on neuroticism and low on consci-
entiousness have been found to be most likely to have a
relapse within a 12-month period. Some personality theo-
rists, such as Tellegen and colleagues (11), have further
specified that such personality traits are to a large degree
heritable. This possibility is supported by a growing base
of research in behavioral genetics indicating that between
40% and 50% of the variance in personality traits can be
attributed to genetic factors (12, 13).
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Aside from the notion that certain maladaptive person-
ality traits may play an important role in the development
of substance use disorders, alternative explanations for
this association include the possibility that chronic sub-
stance abuse is in turn associated with behavioral, cogni-
tive, or affective changes that may be misinterpreted as
stable personality characteristics. The social withdrawal,
irritability, and negative emotionality often observed in pa-
tient groups may in fact be best attributed to substance-
induced anxiety and depressive syndromes (14, 15). Fur-
thermore, evidence that maladaptive personality traits im-
prove after successful substance abuse treatment supports
the interpretation that these maladaptive “personality”
traits may be at least in part acquired (16, 17). In this way,
specific maladaptive traits may be shaped, reinforced, or
accentuated over time either because they facilitate acqui-
sition of substances or because they help protect the indi-
vidual from the salient negative life circumstances associ-
ated with substance use disorders.

The comparison of opposing explanations for the asso-
ciation of personality traits with substance use disorders
has been hindered by specific methodological constraints
of the existing literature. Among the most fundamental of
these issues concerns the overreliance on patient groups in
which, even in the context of longitudinal research designs,
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TABLE 1. Demographic Characteristics of Probands and Relatives in a Family Study of Personality and Substance Use

Disorders
Probands Relatives
Lifetime Substance Use Lifetime Substance Use
Disorder Disorder
Characteristic Yes (N=205) No (N=120) Comparison Yes (N=86) No (N=176) Comparison
Mean SD Mean SD F(df=323) p Mean SD Mean SD F (df=260) p
Age (years) 371 64 403 5.6 20.42 <0.0001 37.7 15.0 454 17.7 12.06 <0.001
N % N % X2 (df=1) p N % N % X2 (df=1) p
Male sex 107 52.2 35 292 16.32 <0.0001 35  40.7 44 25.0 6.76 <0.01
Low socioeconomic status
(Hollingshead scale score >3) 124 60.5 34 28.3 31.33 <0.0001 38  44.2 58 33.0 3.14 >0.05
Affective disorder? 153 74.6 46 38.3 42.02 <0.0001 50 58.1 68 38.6 8.88 <0.01
Anxiety disorder? 115 56.1 69 57.5 0.06 >0.05 47 54.7 70 39.8 5.17 <0.05
Antisocial personality disorder 62 302 1 0.8 41.90 <0.0001 5 5.8 0 0.0 10.43 <0.01

a Lifetime history of major depressive disorder, dysthymia, bipolar disorder, or cyclothymia.
b | ifetime history of agoraphobia, social phobia, generalized anxiety disorder, panic disorder, separation anxiety disorder, or overanxious

disorder.

it often is impossible to separate risk factors for the devel-
opment of substance abuse or dependence from the po-
tentially enduring consequences of these disorders. A fam-
ily study should therefore be particularly informative in
this regard because of its ability to identify familial risk fac-
tors independently from the disorders with which they are
associated. That is, as substance abusers and their non-
substance-abusing relatives share both genetic and envi-
ronmental factors, but not substance abuse itself, the con-
centration of personality traits among relatives unaffected
by substance abuse or dependence would provide clearer
support for their role as a true family-based risk factor.

In the present study we examined these issues within the
context of a controlled family study of substance use dis-
orders using direct diagnostic interviews of both probands
and first-degree adult relatives. The study had two goals:
1) to examine whether individuals with substance use dis-
orders (both probands and relatives) differ from those
without substance use disorders on the personality traits
measured by the Multidimensional Personality Question-
naire (18) and 2) to examine the concordance of these per-
sonality traits among relatives who do not have substance
use disorders but who have a family history of this condi-
tion. If personality traits are familial risk factors for sub-
stance use disorders, then relatives without substance use
disorders but having a positive family history for these con-
ditions should differ from unaffected relatives without a
positive family history. In order to control for the con-
founding influence of common forms of psychopathology,
in all analyses we adjusted statistically for comorbid anxi-
ety, affective, and antisocial personality disorders.

Method

Subjects

The study group comprised 325 probands and 262 of their first-
degree adult relatives participating in the Yale Family Study, a
family study investigating the relation between substance use
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disorders and anxiety disorders in families. In order to minimize
bias associated with treatment seeking (e.g., Berkson’s bias), sub-
jects were recruited from both outpatient treatment facilities and
the local community. Specifically, 69% were recruited from clinics
specializing in the treatment of substance use or anxiety disor-
ders at the Connecticut Mental Health Center or the APT Founda-
tion in New Haven, Conn. The remainder of the subjects having
substance use disorders (31%) and the comparison subjects were
drawn from the same general geographic area as the clinic-re-
cruited subjects through a random-digit telephone dialing proce-
dure. The majority of the clinic-recruited subjects were inter-
viewed at the end of treatment, and none was interviewed during
the first 3 weeks of treatment. Subjects with lifetime comorbid af-
fective disorders, antisocial personality disorder, or other non-
psychotic axis I disorders were not excluded from the study. Addi-
tional details regarding the methods used in the Yale Family Study
are available elsewhere (19-21).

Procedure

After receiving a description of the study, the participants gave
written informed consent to participate in the study. So that the
two groups with substance disorders would be comparable (indi-
viduals recruited from treatment settings may differ from commu-
nity residents on diverse clinical characteristics), all participating
probands were interviewed directly by using current and lifetime
versions of the modified Schedule for Affective Disorders and
Schizophrenia (22) to determine whether they met DSM-III-R cri-
teria. Diagnoses were assigned initially by interviewers who were
either psychologists or psychiatric social workers with clinical ex-
perience in psychiatric settings, and they were then reviewed by
psychiatrists or psychologists who were blind to the diagnosis of
the proband. Extensive effort was devoted to establishing the reli-
ability of the diagnostic assessments. Kappa values derived from
joint ratings of individual interviews were high for substance
abuse (0.72-0.94) across the first three series of training sessions.
The final “best estimate” diagnoses were based on all available in-
formation, including the diagnostic interview, family history re-
ports, and a review of medical records. Probands were excluded if
there was evidence of significant organic mental impairment or if
they were found to have schizoaffective disorder or schizophre-
nia. The 325 subjects who completed the diagnostic and self-re-
port assessments reflected four predominant categories of drugs
of abuse/dependence—opioids (N=81), cocaine or stimulants
(N=18), marijuana or sedatives (N=29), or alcohol (N=77)—and a
fifth category representing no lifetime history of substance
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TABLE 2. Scores on Multidimensional Personality Questionnaire Dimensions for Probands With and Without Lifetime

Substance Use Disorders

Score, by Lifetime Presence of Substance Use Disorder

Yes (N=205) No (N=120) Omnibus Test? Type Il Sum of Squares?
Personality Trait Mean SD Mean SD F (df=6, 324) p F (df=1, 324) p
Primary dimensions
Well-being 2.6 6.6 16.1 6.0 9.58 0.0001 5.27 0.03
Social potency 11.1 6.2 93 5.7 3.22 0.005 2.02 0.16
Achievement 11.5 4.4 11.0 4.3 3.49 0.003 1.53 0.22
Social closeness 12.9b 5.0 15.7 4.7 7.21 0.0001 7.65 0.006
Stress reaction 15.1 7.8 12.0 8.0 17.89 0.0001 0.02 0.90
Alienation 6.6¢ 5.1 3.1 3.6 12.45 0.0001 10.79 0.0024
Aggression 6.5¢ 4.3 35 31 22.75 0.0002 2.58 0.1
Control 129 5.1 17.6 4.3 14.33 0.0001 31.32 0.0001¢
Harm avoidance 19.0P 5.3 221 4.4 11.02 0.0001 10.67 0.002¢
Traditionalism 16.2 4.4 17.7 4.8 2.99 0.008 6.28 0.02
Absorption 15.7 7.3 13.7 6.8 3.59 0.002 0.84 0.36
Secondary dimensions
Positive emotionality 145.8 13.1 148.3 11.3 2.92 0.009 0.64 0.43
Negative emotionality 140.6¢ 17.9 127.5 15.0 18.94 0.0001 5.94 0.024
Constraint 161.3P 13.0 170.6 12.0 10.04 0.0001 17.79 0.0001d

a Adjusted for sex, age, socioeconomic status, and lifetime history of affective, anxiety, or antisocial personality disorder.
b women with substance use disorders had significantly lower scores than women without substance use disorders (ANOVA, df=1, 182, p<0.01

after Bonferroni correction for multiple comparisons).

¢ Women with substance use disorders had significantly higher scores than women without substance use disorders (ANOVA, df=1, 182, p<0.05

after Bonferroni correction for multiple comparisons).

d Significant at p<0.05 after Bonferroni correction for multiple comparisons.
€ Significant at p<0.01 after Bonferroni correction for multiple comparisons.

abuse/dependence (N=120). For the purposes of the present
study, individuals meeting the criteria for the broader category of
substance use disorder (abuse or dependence of any type) were
compared to those without a substance use disorder.

A total of 262 first-degree adult relatives of the probands were
also included in the investigation. Permission to contact the rela-
tives was obtained at the initial interview, and an independent in-
terviewer (blind to the diagnosis of the proband) was assigned to
interview relatives. The interview procedures and diagnostic as-
sessment of the relatives were identical to those for the probands,
except that the majority of the relatives were interviewed over the
telephone. In general, studies comparing the reliability of tele-
phone and personal interviews have shown that there are no sig-
nificant differences in reporting from the two types of interview
(23-25).

Personality Assessment

The Multidimensional Personality Questionnaire (18) was used
in the current study because it measures three higher-order per-
sonality dimensions—positive emotionality, negative emotional-
ity, and constraint—that are highly independent and match or
closely resemble those used in prior substance abuse research.
The questionnaire is a factor-analytically derived scale consisting
of 300 self-report true/false questions that measure 11 primary
personality dimensions and three higher-order traits considered
to be pervasive and stable dimensions of personal style (18). The
instrument has demonstrated acceptable levels of validity and re-
liability (18, 26, 27).

The questionnaire was designed to provide dimensional assess-
ments of personality traits (or risk factors) rather than absolute
thresholds for personality disorder. Individuals with high scores
on the higher-order factor of positive emotionality tend to interact
more actively, efficaciously, and pleasurably with their environ-
ment. Positive emotionality consists of four primary dimen-
sions—well-being, social potency, achievement, and social close-
ness—and resembles extraversion (28) and surgency (factor I) and
agreeableness (factor II) from the “big five” personality factors (29,
30). High scores on the second higher-order factor, negative emo-
tionality, occur in individuals who frequently experience feelings
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of distress, hostility, and harassment in response to minor every-
day adversities. Negative emotionality is defined primarily by
stress reaction, alienation, and aggression, and it closely resem-
bles neuroticism (28) and emotional stability (factor IV). The third
higher-order dimension, constraint, is most strongly associated
with the primary dimensions of control, harm avoidance, and tra-
ditionalism. Because persons scoring high on this factor tend to
adhere to traditional values and respond to their environment
with caution, deliberation, and restraint, low constraint resembles
behavioral disinhibition, impulsivity, and sensation seeking and
has been related to Eysenck’s psychoticism (28) as well as the di-
mensions of conscientiousness (factor I1I) and intellect/openness
to experience (factor V). In addition, the personality trait of ab-
sorption was originally considered to be a broad personality factor
that combined several primary traits that converge to reflect a ten-
dency toward hypnotic susceptibility and self-altering experi-
ences, including openness to experience, fantasy absorption, and
dissociation. As such, this trait overlaps considerably with intel-
lect/openness to experience (factor V). Nevertheless, absorption
has been considered a distinctive personality dimension that does
not load onto any of the higher-order traits (27).

Data Analysis

The data analyses in this study included chi-square tests for n-
way tables of categorical variables and analyses of variance for
continuous data. The multivariate general linear models proce-
dure of the SAS package (Cary, N.C., SAS Institute) was used to
compare scores of different groups (based on lifetime diagnoses
of substance use disorders) for each primary and secondary di-
mension of the Multidimensional Personality Questionnaire. A
Bonferroni correction was applied to the alpha levels for the 11
primary comparisons and the three higher-order dimensions.
The models included several covariates accounting for the effects
of gender, age, and socioeconomic status (based on Hollingshead
score). In addition, as comorbid psychopathology varied by both
recruitment source and substance use disorder status, all analy-
ses controlled for comorbid affective, anxiety, and antisocial per-
sonality disorders.
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TABLE 3. Scores on Multidimensional Personality Questionnaire Dimensions for First-Degree Relatives of Probands With
and Without Lifetime Substance Use Disorders, by Relatives’ History of Substance Use Disorders

Score, by Lifetime Presence of Substance Use Disorder

Yes (N=86) No (N=176) Omnibus Test? Type 11l Sum of Squares®?
Personality Trait Mean SD Mean SD F (df=6, 261) p F (df=1, 261) p
Primary dimensions
Well-being 15.9 6.2 18.2 4.7 7.77 0.0001 7.96 0.006
Social potency 9.9 5.5 9.6 5.7 3.87 0.001 0.08 0.78
Achievement 10.5 4.4 11.5 4.8 1.15 0.34 2.60 0.11
Social closeness 15.2 4.2 16.5 3.8 1.76 0.11 4.46 0.04
Stress reaction 12.0° 8.2 9.6 6.3 9.13 0.0001 3.65 0.06
Alienation 4.3 4.5 2.9 3.2 6.33 0.0001 2.27 0.14
Aggression 4.6 4.2 3.2 3.4 16.81 0.0001 0.16 0.70
Control 14 .4¢ 5.2 17.0 4.2 5.04 0.0001 11.20 0.0009¢
Harm avoidance 19.7 5.4 22.0 4.7 15.07 0.0001 5.59 0.02
Traditionalism 16.4 5.0 18.0 4.5 4.11 0.0006 4.68 0.04
Absorption 16.8 7.1 15.8 7.3 0.61 0.73 0.71 0.40
Secondary dimensions
Positive emotionality 149.1 13.0 152.7 11.6 4.22 0.0005 4.64 0.04
Negative emotionality 131.3b 16.6 125.6 13.2 7.38 0.0001 2.05 0.16
Constraint 162.2¢ 16.2 169.7 12.4 9.93 0.0001 9.67 0.003¢

a Adjusted for sex, age, socioeconomic status, and lifetime history of affective, anxiety, or antisocial personality disorder.
b Women with substance use disorders had significantly higher scores than women without substance use disorders (ANOVA, df=1, 182, p<0.01

after Bonferroni correction for multiple comparisons).

¢ Women with substance use disorders had significantly lower scores than women without substance use disorders (ANOVA, df=1, 182, p<0.05

after Bonferroni correction for multiple comparisons).

d Significant at p<0.01 after Bonferroni correction for multiple comparisons.

Results

A description of the 325 probands who completed the
Multidimensional Personality Questionnaire, and their
relatives, appears in Table 1, which is organized according
to the presence or absence of substance use disorder. Sig-
nificant differences across the proband groups were found
for gender (women were less likely to have a substance use
disorder), age (those with substance use disorders were
younger), and socioeconomic status (those without a sub-
stance use disorder tended to belong to higher socioeco-
nomic strata). Although the rates of anxiety disorders dif-
fered between subjects with and without substance use
disorders only in the relatives, comorbid depression and
antisocial personality disorder were concentrated among
both probands and relatives with substance use disorders.
As noted previously, all subsequent analyses controlled for
these sources of variance in examining the association of
personality with substance use disorders.

Personality Traits in Probands and Relatives
With Substance Use Disorders

Table 2 presents the scores on the primary and second-
ary dimensions of the Multidimensional Personality Ques-
tionnaire scales for the probands with and without sub-
stance use disorders. The probands with substance use
disorders scored higher on the primary dimension of
alienation and lower on control and harm avoidance. In
terms of the higher-order traits, the probands with sub-
stance use disorders also displayed higher mean scores for
negative emotionality and lower scores for constraint. The
findings were generally similar among men only and
among women only, although more significant differences
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were found for the women. Both men and women with
substance use disorders scored lower on control, but the
women also had lower mean scores for social closeness,
harm avoidance, and constraint and higher scores for
alienation, aggression, and negative emotionality.

Table 3 presents scores on the primary and secondary di-
mensions of the Multidimensional Personality Question-
naire for the first-degree relatives. The findings are similar
to those reported for the probands with and without sub-
stance use disorders. The total group of substance-abusing
relatives had lower scores than the non-substance-abusing
relatives on the primary dimension of control and on the
higher-order trait of constraint. Female substance abusers
scored higher on stress reaction and negative emotionality
and lower on control and constraint.

Personality Traits in Relatives
Without Substance Use Disorders

Although the findings presented in Table 2 and Table 3
attest to the association of specific personality traits with
substance use disorders, a series of analyses were con-
ducted to examine the possibility that these personality
traits represent familial risk factors for the development of
substance use disorders. In order to control for the possi-
bility that personality traits can be influenced by substance
abuse or dependence, these analyses compared only the
relatives without substance use disorders themselves but
having or not having a family history for this condition (as
defined by proband status). As demonstrated by Table 4,
no significant differences were observed concerning any of
the Multidimensional Personality Questionnaire dimen-
sions. When these analyses were replicated by selecting
only the siblings of probands with and without substance
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TABLE 4. Scores on Multidimensional Personality Questionnaire Dimensions for Non-Substance-Abusing First-Degree
Relatives of Probands With and Without Lifetime Substance Use Disorders

Score of First-Degree Relatives Without Lifetime
Substance Use Disorder, by Proband History

Probands With Lifetime

Probands Without Lifetime

Substance Use Disorders Substance Use Disorders Type 1l Sum of
(91 relatives) (85 relatives) Omnibus Test? Squares?
Personality Trait Mean SD Mean SD F (df=5, 175) p F (df=1, 175) p
Primary dimensions
Well-being 17.9 4.9 18.6 4.3 3.78 0.003 0.05 0.83
Social potency 10.0 5.5 9.1 59 3.97 0.002 1.95 017
Achievement 1.3 4.6 1.7 4.9 0.53 0.76 0.32 0.58
Social closeness 16.5 4.1 16.6 3.5 0.83 0.53 0.01 0.92
Stress reaction 9.7 6.5 9.5 6.1 3.02 0.02 0.14 0.72
Alienation 2.7 29 3.1 3.5 2.59 0.03 1.88 0.18
Aggression 3.2 2.8 3.3 4.0 13.22 0.0001 0.00 1.00
Control 16.9 4.6 17.2 3.8 1.34 0.26 0.27 0.61
Harm avoidance 221 4.3 221 5.1 10.67 0.0001 0.10 0.73
Traditionalism 17.7 4.8 18.4 4.2 2.67 0.03 0.84 037
Absorption 16.5 71 15.0 7.4 1.11 0.36 1.34 0.25
Secondary dimensions
Positive emotionality 152.7 11.2 152.7 12.1 1.75 0.13 0.23 0.63
Negative emotionality 125.7 12.9 125.4 13.7 3.52 0.005 0.13 0.72
Constraint 168.8 11.9 170.6 13.0 5.30 0.0001 1.79 0.19

2 Adjusted for sex, age, socioeconomic status, and lifetime history of affective or anxiety disorder (no cases of antisocial personality disorder

were found in relatives without substance use disorders).

use disorders (to control for cohort effects), again no signif-
icant differences emerged. From the numbers of subjects
presented in Table 4, a post hoc power analysis of the mod-
els reported for relatives without substance use disorders
demonstrated over 0.95 power for detecting the same mag-
nitude of effects as reported in previous tables.

Discussion

The concentration of specific personality traits among
individuals with substance use disorders is a topic of con-
siderable importance for improving both clinical and pub-
lic health interventions. Among the diverse explanations
for this association, the present investigation tested the
specific hypothesis that maladaptive personality traits are
familial risk factors for the development of substance use
disorders. This mechanism of association was tested
within the context of a large-scale controlled family study
that used direct diagnostic interviews with probands and
adult first-degree relatives. All analyses controlled for bi-
ases introduced by comorbid psychopathology and multi-
ple comparisons.

Concerning the general association of personality traits
with substance use disorders, the findings are similar to
previous results indicating that substance abusers differ
from people without substance use disorders on diverse
personality dimensions (1-4). Specifically, the subjects
with substance use disorders differed on the dimensions
of alienation, control, harm avoidance, and the higher-or-
der traits of negative emotionality and constraint. Women
with substance use disorders differed on more personality
dimensions than did men, a result that is also consistent
with the notion that substance use disorders are less nor-
mative, and therefore potentially more pathological, in
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women (31, 32). Relatives with substance use disorders
likewise differed from comparison relatives on the dimen-
sions of control and constraint, and female relatives with
these conditions also had higher scores for stress reactivity
and negative emotionality. Although the effects in rela-
tives are somewhat smaller than those in probands, a find-
ing that is not unexpected in light of Berkson’s bias, the re-
sults overall indicate an association between behavioral
undercontrol and substance use disorders (1, 4, 32-35).
Not only do such findings have potential etiologic impli-
cations for the identification of risk factors for substance
use disorders, but the presence or absence of these traits
may also play an important role in determining treatment
success and continued abstinence. The identification of
persons at high risk on the basis of such personality di-
mensions may therefore serve as an important source of
information for both treatment and prevention efforts.
The most novel contribution of the present study con-
cerns its test of the hypothesis that the personality traits
observed in substance abusers are familial risk factors
(11). In order to constitute a true family-based risk factor
for substance use disorders, a reasonable assumption is
that maladaptive personality traits should be observable
among persons who are free of a diagnosis of substance
use disorder but who have a first-degree relative with this
condition (in the absence of full penetrance). The second
set of analyses therefore compared only non-substance-
abusing relatives of substance abusers to non-substance-
abusing relatives of probands without substance use dis-
orders, and they again corrected for the multiple com-
parisons. On the basis of this conservative approach, no
evidence was found that the specific personality traits ob-
served to be associated with substance use disorders
could be conceptualized as familial risk factors for this dis-
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order. Furthermore, a post hoc analysis confirmed that
these nonsignificant results were observed despite ade-
quate statistical power. Such findings therefore argue for
caution in characterizing the personality correlates of sub-
stance use disorders as representing familial or heritable
risk factors.

The strengths of the present investigation include the
use of data from a controlled family study in which diag-
nostic interviews were administered directly to probands
and their first-degree relatives, as well as the application of
rigorous criteria for testing models of association between
personality traits and substance use disorders. However,
several methodological characteristics are important to
consider in drawing broader conclusions. In this study we
did not attempt to distinguish among the potentially di-
verse nonheritable explanations for the concentration of
specific personality traits among subjects with substance
use disorders. Similarly, despite procedures aimed at min-
imizing the risk that the links between personality and
substance use disorders were due to the effects of acute
substance abuse, this possibility remains an important
consideration. An additional limitation is that these sub-
jects had high rates of comorbid psychopathology (anxi-
ety, mood disorders, and antisocial personality disorder),
and such conditions may affect the generalizability of
findings to other populations. Future investigations may
benefit not only from testing specific nonheritable mech-
anisms of association, but also from examining them in
relation to specific classes of substances.
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