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Effects of ADHD, Conduct Disorder, and Gender
on Substance Use and Abuse in Adolescence
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Objective: The relationships of attention deficit hyperactivity disorder (ADHD), conduct
disorder, and gender to substance abuse were studied in a large population-based sample
of adolescent twins. Method: Structured interviews were administered to 626 pairs of 17-
year-old twins (674 girls and 578 boys) and their mothers to generate lifetime psychiatric
diagnoses, and computerized measures of current substance use were obtained. Hierar-
chical logit analyses were performed to assess the independent effects of ADHD, conduct
disorder, and gender on current substance use, frequency of substance use, and DSM-III-
R diagnoses of substance use disorders. Results: Conduct disorder was found to increase
the risk of substance use and abuse in adolescents regardless of gender. In contrast, inde-
pendent of its association with conduct disorder, an ADHD diagnosis did not significantly
increase the risk of substance use problems. Conclusions: This study found no significant
gender differences in the effects of ADHD and conduct disorder on substance use and
abuse, although there was some suggestion that girls with ADHD might be at slightly higher
risk than boys for substance abuse. In addition, increased risk of substance abuse among
adolescents with conduct disorder may be primarily confined to those with persistent con-

duct disorder.
(Am J Psychiatry 1999; 156:1515-1521)

According to DSM-1V, attention deficit hyperactiv-
ity disorder (ADHD) occurs in about 3%-5% of
school-age children, with a lower prevalence in girls
than in boys. Substantial concern has been expressed
about the possible connection of ADHD to substance
use and abuse, particularly during adolescence, which
is an important developmental stage for the founda-
tion of problems with substance use. A considerable
literature on the risk of substance use and abuse
among ADHD probands has accumulated. The studies
reported in these articles can be divided into three
general categories: 1) long-term prospective studies of
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hyperactive children that determined their risk of
ubstance use disorders, 2) studies of adolescents under-
going substance abuse treatment or jailed for delin-
quency that examined rates of ADHD and comorbid
substance use disorders, and 3) studies of adults with a
current diagnosis of ADHD that assessed the comor-
bidity of substance use disorders. Common to all of
these study methods was the frequent use of all-male
or unbalanced-gender designs. Because a mere 10% of
a study group typically represented female subjects
with the disorder, data from female subjects were usu-
ally combined with those from male subjects for pur-
poses of analysis. Subsequently, it was often reported
that no differences between male and female subjects
were found, although the small size of the female
group would make any differences quite difficult to
detect.

Prospective studies of hyperactive children (1-5)
have reported that the association between ADHD and
substance use disorders, when studied prospectively,
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appears to be almost entirely mediated through con-
duct disorder (6). Comorbid conduct disorder has been
reported in 30%-50% of ADHD cases (7). Although
these studies have been crucial in advancing research in
this area, they have several limitations. First, many
used study groups who were initially identified as “hy-
peractive” a number of years ago, before the concept
of ADHD had been fully developed, which makes
comparison with present-day populations difficult.
Second, many did not report DSM-defined diagnoses
based on structured interviews.

The studies of hospitalized or jailed adolescents (8-
10) have helped focus attention on the severity of im-
pairment suffered by some adolescents with ADHD,
since these studies reported high rates of comorbid
ADHD, conduct disorder, and substance use disorders.
However, they obviously sampled a nonrepresentative
portion of the overall population, biased toward ex-
treme cases with more externalizing symptoms.

Finally, studies of adults with ADHD have often
found a direct connection between ADHD and sub-
stance use disorders, adding to the controversy in this
area (11-13). Notably, Biederman et al. (12) reported
that adults with ADHD have an increased risk of sub-
stance use disorders independent of psychiatric comor-
bidity. These studies may or may not bear on the ques-
tion of adolescents’ risk of substance abuse. Since only
about 30% of persons with ADHD continue to have
the diagnosis into adulthood (13), it seems probable
that adults who still have ADHD may represent special
cases of the disorder.

Another critical concern not addressed in most of
these studies is how girls with ADHD may differ from
boys with ADHD in their vulnerability to substance
abuse problems. Gaub and Carlson (14), in their re-
view and meta-analysis of gender issues in ADHD re-
search, concluded that “the current literature leaves
largely unanswered many of the most critical questions
regarding the nature of ADHD in girls” (p. 1044);
girls’ risk of substance abuse and other disorders is cer-
tainly among these questions. There also appears to be
a dearth of large-scale, population-based studies of the
development of substance use and abuse in study
groups that include female subjects with ADHD and
conduct disorder. Gaub and Carlson called attention to
the issue of population-based versus clinic-based study
groups, since their meta-analysis suggested that in non-
referred groups, girls with ADHD may show less im-
pairment than boys with ADHD. Further, they esti-
mated that community samples show a 3:1 male-to-
female ratio in cases of ADHD, while clinic-referred
cases are more likely to have a 6:1 or even 9:1 male-to-
female ratio. Therefore, study groups that rely on
clinic-referred girls are unlikely to represent the true
nature of the disorder in the population.

The purpose of the present study was to address the
concerns outlined above by exploring the relationship
of ADHD and conduct disorder to substance abuse in a
gender-balanced sample of adolescents. The Minnesota
Twin Family Study serves this purpose well because of
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the large size of the population-based sample, the ad-
ministration of structured clinical interviews to gener-
ate lifetime diagnoses, and the use of a computerized
substance use measure to encourage frank responses re-
garding current substance use. Consistent with previ-
ous research on groups of male adolescents, we ex-
pected that a comorbid diagnosis of conduct disorder
would account for a substantial portion of any appar-
ent relationships between ADHD and substance use.

METHOD

The subjects were 674 girls and 578 boys from 626 reared-to-
gether twin pairs who participated in the Minnesota Twin Family
Study with their parents. The Minnesota Twin Family Study is a lon-
gitudinal study designed to identify genetic and environmental fac-
tors that influence the development of substance abuse and associ-
ated psychological disorders. The study uses a population-based
twin ascertainment method in which all twins born in the state of
Minnesota are identified by public birth records. The initial assess-
ment is conducted during the year the twins become 11 years old or
17 years old. For the present investigation, twins from the 17-year-
old age group were used (mean age=16.93 years, SD=0.57). Male
twins were identified from birth records for the years 1972-1978,
and female twins for the years 1975-1979. We were able to locate
over 90% of all sets of twins born in these years in which both mem-
bers were still living. Families were excluded from participation if
the twins had been adopted, lived more than a day’s drive from Min-
neapolis, or had a physical or intellectual disability that precluded
their completing our assessment. Of the eligible families with twins,
approximately 17% declined our invitation to participate. After a
complete description of the study was given, written informed con-
sent was obtained from the parents, and written assent was obtained
from the twins.

The mean number of years of education was 13.7 (SD=1.9) for
the biological mothers of the twins and 14.2 (SD=2.3) for the bio-
logical fathers. The mean occupational status (as assessed with the
Hollingshead system) was 4.2 (SD=2.0) for the mothers and 3.7
(SD=1.8) for the fathers (a Hollingshead rating of 4 corresponds to
such jobs as data entry operator, retail clerk, and bank teller). Con-
sistent with Minnesota demographics for the birth years sampled,
the overwhelming majority of both mothers and fathers (98%) were
Caucasian.

Measures

All twins and mothers were interviewed separately by different in-
terviewers regarding a variety of DSM-III-R disorders, including
those used for the present investigation. Interviewers had a mini-
mum of a bachelor’s degree in psychology and went through exten-
sive training. Maternal reports of ADHD, conduct disorder, and sub-
stance disorder symptoms were obtained with the use of the parent
version of the Diagnostic Interview for Children and Adolescents—
Revised (15), which was modified for this study. An adolescent ver-
sion of the Diagnostic Interview for Children and Adolescents—Re-
vised was used to interview twins regarding symptoms of ADHD.
Twins were assessed for conduct disorder (symptoms before age 15)
and adult antisocial behavior (symptoms of antisocial personality
disorder appearing since age 15) with a structured interview devel-
oped by the Minnesota Twin Family Study, and they were assessed
for substance abuse and dependence with an expanded version of the
substance abuse module of the Composite International Diagnostic
Interview (16). As a supplement to the diagnostic interviews, infor-
mation on substance use was obtained through a computer-adminis-
tered substance use and abuse questionnaire. This questionnaire was
self-administered in a sound-dampened room, to provide maximum
privacy for adolescents reporting on their substance use histories.

Following the interview, lifetime DSM-III-R diagnoses were deter-
mined by teams of two advanced clinical psychology graduate stu-
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dents who reviewed coded interviews and audiotapes. Diagnoses
were assigned on the basis of consensus between the two diagnosti-
cians. To estimate the reliability of the consensus process, interviews
of over 600 subjects from the Minnesota Twin Family Study were se-
lected to ensure adequate representation of different types of sub-
jects and diagnoses. These interviews were then independently re-
evaluated by a second team. Interteam agreement was assessed with
the kappa statistic. Kappas were 0.84 for ADHD, 0.75 for conduct
disorder, and 0.79 for adult antisocial behavior. Kappas for all sub-
stance disorders were 0.92 or greater.

To achieve the most accurate classification of four groups based
on the presence or absence of ADHD and conduct disorder (i.e., sub-
jects with ADHD plus conduct disorder, those with ADHD only,
those with conduct disorder only, and comparison subjects without
these diagnoses), three levels of diagnostic certainty were used: defi-
nite (all diagnostic criteria satisfied), probable (one symptom short
of a definite diagnosis), and possible (used for ADHD only; two
symptoms short of a definite diagnosis). This resulted in 13.5% (N=
78) of the boys and 4.7% (N=32) of the girls in this sample receiving
a diagnosis of ADHD (a 2.9:1 male-to-female ratio) and 37.2% (N=
2135) of the boys and 13.1% (N=88) of the girls receiving a diagnosis
of conduct disorder. Both ADHD and conduct disorder were present
in 8.7% (N=50) of the boys and 1.2% (N=8) of the girls in the entire
sample. The 57.9% (N=335) of the boys and the 83.4% (N=562) of
the girls who received neither diagnosis were classified as members
of the comparison group. Of the ADHD cases, 48.2% were at the
definite level of certainty, and of the conduct disorder cases, 54.1%
were at the definite level. Thus, our sample of ADHD and conduct
disorder cases used for statistical analysis included both definite and
subthreshold cases. This inclusion of both clinical and subclinical
cases is supported by findings of other community-based twin stud-
ies of ADHD (17) and conduct disorder (18), which have supported
viewing these disorders as extremes on behavioral dimensions that
vary genetically throughout the population, rather than as discrete
disorders.

Current use of tobacco, alcohol, and marijuana was coded posi-
tive if the adolescent reported having used the substances at least a
few times during the past 12 months (for alcohol, only use without
parental permission was counted). An individual was coded as hav-
ing a tobacco use, alcohol use, or cannabis use disorder if he or she
met all of the DSM-III-R criteria for either abuse of or dependence
on the relevant substance. Among substance users, current substance
use was recorded as frequent versus occasional by dichotomizing fre-
quency of tobacco use as daily versus nondaily, of alcohol use as
weekly versus nonweekly, and of marijuana use as monthly versus
nonmonthly. Frequency of use of substances other than tobacco, al-
cohol, and marijuana was too low to permit meaningful statistical
analysis.

Analyses

The relationship of substance use and abuse to ADHD and con-
duct disorder diagnoses was investigated by using hierarchical logit
analysis. Logit analysis is a special type of log linear model that ex-
amines the relationship between a dichotomous dependent variable
(such as presence or absence of substance abuse) and one or more di-
chotomous independent variables. Unlike chi-square analysis of cat-
egorical data, log linear models provide estimates of the effects of
variables on each other, similar to multiple regression models (19).

We completed a separate logit analysis using each substance use
and abuse measure as the dependent variable and gender (male or fe-
male), ADHD diagnosis (present or absent), and conduct disorder
diagnosis (present or absent) as the independent variables. Because
of the strong interrelationships among the three independent vari-
ables, the significance of effects was assessed sequentially. For each
of the three independent variables, two hypotheses were tested: 1) a
composite hypothesis that simultaneously tested the significance of
all interaction terms that included that variable (e.g., for ADHD, this
involved simultaneously testing the significance of the three-way in-
teraction effect and the two two-way interaction effects, ADHD by
conduct disorder and ADHD by gender) and 2) a conditional hy-
pothesis that tested the significance of the main effect under the as-
sumption that there were no interaction effects (e.g., for ADHD, this
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involved testing whether ADHD diagnosis was associated with sub-
stance use outcome, provided that there were no interactions be-
tween ADHD and the other independent variables). For both hy-
potheses, interaction and main effects were assessed in a model that
included the effects associated with the other independent variables;
thus, for example, we investigated the effect of ADHD after taking
into account the effects associated with conduct disorder and gender.
Only effects significant at p<0.01 (two-tailed) are reported and dis-
cussed as being statistically significant, because of the multiple statis-
tical test results we are reporting and in order to minimize the effect
of correlated observations arising from the use of data from twins,
who were treated in this analysis as individual cases.

RESULTS

Table 1 presents the prevalence and frequency of
current substance use as well as the lifetime prevalence
of substance use disorders in our adolescent sample, by
diagnostic group and gender. It is notable that the
groups defined by a conduct disorder diagnosis (i.e.,
those with ADHD plus conduct disorder and conduct
disorder only) consistently had the highest rates of sub-
stance use and abuse by both male and female subjects.

The results of the logit analysis of each of the 11 sub-
stance use and abuse variables demonstrate a consis-
tent pattern of findings across multiple outcome mea-
sures. None of the composite interaction tests (df=3)
were statistically significant at the p<0.01 level. The
lack of significant interaction effects indicates that the
association of each of the independent variables
(ADHD, conduct disorder, or gender) with substance
use outcome was not significantly moderated by status
on the other two independent variables.

Similarly, none of the main effects of ADHD were
statistically significant. Therefore, a diagnosis of
ADHD was not significantly associated with substance
use and abuse outcomes, once the effects associated
with gender and conduct disorder diagnosis had been
taken into account. In contrast, the main effect of con-
duct disorder was significant for 10 of the 11 sub-
stance variables (df=1 in each case): current use of to-
bacco (x?=54.15, p<0.0001), current use of alcohol
(x*=38.65, p<0.0001), current use of marijuana (X%=
80.85, p<0.0001), current use of any substance (X*=
46.41, p<0.0001), frequency of smoking among smok-
ers (X*>=7.85, p<0.01), frequency of alcohol use among
drinkers (x2=10.21, p=0.001), and the diagnoses of
nicotine dependence (x2=81.46, p<0.0001), alcohol
abuse or dependence (x*=100.15, p<0.0001), cannabis
abuse or dependence (x?=54.02, p<0.0001), and any
substance use disorder (x2=106.63, p<0.0001). This
clearly indicates that a diagnosis of conduct disorder is
an important predictor of substance use outcome, even
after the effects associated with ADHD and gender
have been taken into account. There were also three
significant main effects of gender (df=1 in each case):
current use of tobacco (X2=6.95, p<0.01), current use
of marijuana (x?=19.77, p<0.0001), and nicotine de-
pendence (x?=16.14, p<0.0001), which were due to the
fact that once the influence of ADHD and of conduct
disorder had been taken into account, female gender
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TABLE 1. Prevalence of Current Substance Use, Frequency of Use, and Lifetime Substance Use Disorders Among 17-Year-Old Ad-
olescents With Attention Deficit Hyperactivity Disorder (ADHD) and/or Conduct Disorder and Comparison Subjects Without

Those Diagnoses

Girls?® Boys?
Subjects Subjects
With Subjects With Subjects
ADHD With Subjects ADHD With Subjects
Plus Conduct With Plus Conduct With
Conduct  Disorder ADHD Comparison Conduct Disorder ADHD Comparison
Disorder Only Only Subjects Disorder Only Only Subjects
(N=8) (N=80) (N=24) (N=562) (N=50) (N=165) (N=28) (N=335)
Variable N % N % N % N % N % N % N % N %
Current use
Tobacco 5 625 50 66.7 11 50.0 183 353 27 563 84 532 8 308 97 298
Alcohol 4 500 61 813 14 636 250 483 32 66.7 98 620 12 444 146 449
Marijuana 3 375 29 387 4 182 71 137 15 313 47 297 5 185 12 3.7
Any substance 5 625 65 86.7 16 727 283 546 38 79.2 109 69.0 12 444 165 50.8
Frequency of use among users
Daily smoking 4 800 27 563 5 455 67 379 14 583 27 397 1 143 21 34.4
Weekly drinking 3 750 12 197 0 0.0 35 142 8 250 23 237 2 167 16 11.0
Monthly marijuana use 2 667 19 655 3 750 27 380 7 467 19 404 3 600 5 41.7
Substance use disorders
Nicotine dependence 5 625 27 338 5 208 56 100 17 340 39 236 2 71 14 4.2
Alcohol use/dependence 4 500 29 363 2 83 43 7.7 17 340 52 315 2 71 26 7.8
Cannabis use/dependence 1 125 17 213 3 125 19 34 6 120 22 133 0 0.0 7 2.1
Any substance use disorder 5 625 42 525 7 292 83 14.8 23 46.0 64 388 4 143 41 12.2

aFor current use and substance use disorders, the denominator reflecting the number of subjects on which percents are based varies be-
cause data on all variables were not available for all subjects. For frequency of use among users, the percent with an externalizing diag-
nosis was calculated using as the denominator the number of participants who used the substance regularly.

was associated with a higher risk of some types of
substance use.

Table 2 shows the odds ratios for the main effects of
ADHD and conduct disorder for both genders. Odds ra-
tios were estimated by using logistic regression and were
adjusted for the effects associated with the other inde-
pendent variables. Odds ratios have a null value of 1.0,
which indicates that the independent variable tested did
not show a consistent association with the dependent
variable. In contrast, an odds ratio of 2.0 indicates that
the presence of the independent variable was associated
with a twofold increase in the odds of the occurrence of
the outcome tabulated by the dependent variable. It is
clear that when adjusted for the effects of conduct disor-
der, ADHD diagnosis had little independent effect on
substance use and abuse, with the only exception being
nicotine dependence, which a diagnosis of ADHD made
twice as likely. In contrast, conduct disorder diagnosis
had an overwhelmingly strong influence on a wide vari-
ety of measures of substance use and abuse. This effect
was particularly prominent in the diagnosis of substance
use disorders, with the presence of a conduct disorder
diagnosis increasing the relative likelihood of these dis-
orders five- and sixfold.

As previously stated, the chi-square values based on
the logit analyses indicate that gender did not interact
significantly with either an ADHD or a conduct disor-
der diagnosis to affect substance use or abuse. This
means that the association of ADHD and conduct dis-
order with substance use disorders was not signifi-
cantly different in girls as compared to boys. Despite
this finding, we report odds ratios separately for male
and female subjects, since so few studies have looked
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at the association between disinhibitory psycho-
pathology and substance use outcomes in female study
groups. Thus, any consistent pattern of differences be-
tween the male and female groups would be of interest,
even if not statistically significant.

We also wished to briefly consider the issue of persis-
tence of antisocial behavior over time and its relation-
ship to substance use and abuse. Since conduct disor-
der symptoms are assessed only for the period up to
age 15, while adult antisocial behavior is assessed after
age 15, we subdivided the adolescents with conduct
disorder into two groups: those with conduct disorder
only (127 boys and 55 girls) and those with at least
two adult antisocial behavior symptoms (88 boys and
33 girls). Overall, 64.8% of the boys diagnosed with
conduct disorder who had adult antisocial behavior
and 93.9% of the girls diagnosed with conduct disor-
der who had adult antisocial behavior had a substance
abuse or dependence diagnosis, while only 23.0% of
the boys and 27.8% of the girls with conduct disorder
only (and not adult antisocial behavior) had a sub-
stance use disorder. Therefore, substance use disorders
were much more prevalent among adolescents with
conduct problems that persisted into late adolescence.
Breaking down this finding for specific substances
yielded consistently similar results.

DISCUSSION

The results of this investigation—one of the first to
extend the study of the effects of ADHD and conduct
disorder on substance abuse into a large population-
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TABLE 2. Odds Ratios Demonstrating the Effect of Attention Deficit Hyperactivity Disorder (ADHD) and Conduct Disorder on Sub-

stance Use and Abuse Variables for 17-Year-Old Adolescents

Male and Female Subjects

Male Subjects Female Subjects

Variable Odds Ratio? 95% Cl Odds Ratio? 95% ClI Odds Ratio? 95% ClI
Current use
Tobacco
Subjects with ADHD 1.20 0.79-1.85 1.10 0.66-1.85 1.53 0.71-3.28
Subjects with conduct disorder 2.92 2.18-3.91 2.70 1.87-3.89 3.43 2.11-5.60
Alcohol
Subjects with ADHD 1.10 0.72-1.68 111 0.67-1.86 1.16 0.54-2.53
Subjects with conduct disorder 2.49 1.86-3.35 2.07 1.44-2.96 3.75 2.16-6.49
Marijuana
Subjects with ADHD 1.50 0.90-2.49 157 0.84-2.93 1.21 0.49-3.02
Subjects with conduct disorder 5.33 3.70-7.70 7.91 4.43-14.12 3.85 2.32-6.39
Any substance
Subjects with ADHD 1.21 0.78-1.90 1.17 0.69-2.00 1.42 0.62-3.22
Subjects with conduct disorder 2.83 2.07-3.88 241 1.65-3.50 4.27 2.30-7.91
Frequency of use among users
Tobacco
Subjects with ADHD 1.48 0.79-2.79 1.42 0.63-3.18 1.68 0.60-4.80
Subjects with conduct disorder 1.90 1.21-3.00 1.59 0.82-3.10 2.24 1.20-4.17
Alcohol
Subjects with ADHD 1.18 0.60-2.32 1.18 0.52-2.66 1.09 0.30-3.95
Subjects with conduct disorder 2.16 1.36-3.43 2.37 1.24-4.56 1.94 0.98-3.81
Marijuana
Subjects with ADHD 1.79 0.75-4.24 145 0.52-4.01 2.70 0.48-15.17
Subjects with conduct disorder 1.79 0.91-3.52 0.83 0.28-2.44 2.80 1.17-6.68
Substance use disorders
Nicotine dependence
Subjects with ADHD 2.01 1.22-331 1.68 0.90-3.15 2.63 1.15-6.01
Subjects with conduct disorder 5.59 3.82-8.18 7.04 3.88-12.77 4.74 2.84-7.91
Alcohol abuse/dependence
Subjects with ADHD 1.13 0.68-1.91 1.08 0.59-1.98 1.38 0.51-3.74
Subijects with conduct disorder 6.23 4.34-8.97 5.59 3.43-9.12 7.10 4.18-12.07
Cannabis abuse/dependence
Subjects with ADHD 1.07 0.51-2.23 0.80 0.31-2.04 1.83 0.57-5.84
Subjects with conduct disorder 6.93 4.10-11.72 7.87 3.34-18.57 6.39 3.26-12.55
Any substance use disorder
Subjects with ADHD 1.49 0.94-2.34 1.30 0.75-2.26 211 0.95-4.69
Subjects with conduct disorder 5.20 3.78-7.14 4.61 3.02-7.04 6.16 3.82-9.93

a Adjusted for the effects of the other independent variables. For ADHD and conduct disorder factors, an odds ratio greater than 1 repre-
sents higher odds of a positive diagnosis for that substance use/abuse variable if ADHD or conduct disorder is present.

based sample including both genders—are consistent
with previous research on male children and adoles-
cents, which suggested that the connection between
ADHD and substance use disorders is almost entirely
due to a comorbid diagnosis of conduct disorder. We
found that independent of conduct disorder, a diagno-
sis of ADHD has little effect on substance use and
abuse outcomes in either gender.

However, although none of the main effects of
ADHD were significant at p<0.01, one was signifi-
cant at p<0.03, indicating a possible effect of ADHD
on risk of nicotine dependence (x?=6.53, df=1). We
report this possible finding because it concurs with
findings of a recent prospective study of ADHD and
cigarette smoking among boys (20), in which ADHD
was a significant predictor of cigarette smoking even
after control for conduct disorder. There may also be
differences between ADHD-affected boys and girls
that we were unable to detect. Despite our large sam-
ple (1,252 adolescents), the rarity of externalizing
disorders among the female subjects meant that the
affected female groups were smaller than ideal. Of the
674 girls in the study, we were able to find only 32
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who had ADHD. Within these constraints, the odds
ratios in table 2 might be the most sensitive indicators
of possible gender differences, inasmuch as the odds
ratios were not constrained by the strict p<0.01 stan-
dard, which would make only large effects detectable
within our small female diagnostic groups. We found
that odds ratios were higher in ADHD-affected girls
than in ADHD-affected boys for nicotine depen-
dence, cannabis abuse/dependence, and any sub-
stance use disorder generally, suggesting that ADHD
may put girls at slightly greater risk for these prob-
lems than boys.

Clearly, conduct disorder is a powerful factor influ-
encing substance-related outcomes, since it had an
impact on 10 of 11 measures of substance use or
abuse across genders. This finding has substantial sup-
port, since several prospective studies have strongly
indicated that conduct problems often precede the
development of alcohol and drug problems (21). In
addition, empirically based classifications of alcohol-
ism, including a recent cluster analysis of a sample of
alcoholic fathers from the Minnesota Twin Family
Study (22), have found that alcoholics with onset of
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alcohol problems at an early age are especially likely
to have exhibited childhood aggression and antisocial
behavior. Thus, the connection between a conduct
disorder diagnosis and early onset of substance prob-
lems in males is well documented, although the
present study helps document that this finding also
holds true for females in a large, population-based
study.

It also appears that the adolescents in our study who
had conduct disorder and who continued to exhibit
antisocial or delinquent behavior after age 15 were
much more likely to develop substance problems. This
conclusion is also supported by data from fathers in
the Minnesota Twin Family Study (23). In addition, in
a group of adult male subjects with ADHD who had
been followed up since childhood, Mannuzza et al.
(24) recently noted that substance disorders in the
ADHD probands were heavily concentrated in the
subjects who also had antisocial personality disorder.
Future research should consider not only the influence
of conduct disorder on substance abuse but also
whether conduct-disorder-related behaviors persist
into late adolescence, since our data suggest that this
more persistent form of conduct disorder accounts for
most of the relationship of conduct disorder to sub-
stance abuse.

There are several limitations to our findings. Our
subjects, at age 17, were older than those in many
other studies that have addressed the topic of ADHD,
conduct disorder, and substance abuse. However, they
were still well within with the risk period for develop-
ing substance abuse, and other investigators have re-
ported finding increases in the rates of substance use
disorders among ADHD probands during late adoles-
cence and early adulthood (1, 24). This suggests that
the eventual scope of substance abuse problems in this
sample is likely to be underestimated in this report,
and we are unable to ascertain at present whether there
is any relationship between ADHD and later-onset
substance use disorders. As we are in the process of fol-
lowing up this sample at ages 20 and 23, we plan to
address this issue in the future.

Another limitation is that we were not able to statis-
tically evaluate the effects of prior treatment with stim-
ulant medications (e.g., methylphenidate) on later sub-
stance use problems in our subjects with ADHD,
because only 22 (20% of the subjects with ADHD) re-
ported taking these medications. Although there did
appear to be a somewhat elevated risk of substance
abuse among the subjects with ADHD who were
treated with stimulant medications, almost 60% of
these subjects also had comorbid conduct disorder.
Since this raises the possibility that the presence of con-
duct disorder could account for the elevated risk of
substance use in persons treated with stimulants, fu-
ture studies evaluating the effect of stimulant treat-
ment on later risk of substance abuse should control
for the effects of comorbid conduct disorder.
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