
Am J Psychiatry 163:12, December 2006 2059

Treatment in Psychiatry

ajp.psychiatryonline.org

Treatment in Psychiatry begins with a hypothetical case illustrating a problem in current clinical practice. The authors
review current data on prevalence, diagnosis, pathophysiology, and treatment. The article concludes with the authors’
treatment recommendations for cases like the one presented. 

This article is featured in this month’s AJP Audio and is the subject of a CME  course.

Attention Deficit Hyperactivity Disorder 
and Substance Use Disorders

Timothy E. Wilens, M.D.

“Mr. J” is a 28-year-old single male finan-
cial services representative who self-re-
ferred because of problems with focus,
distractibility, and completing tasks. He
says his work performance is poor be-
cause of “inefficiency, poor organization,
and carelessness.” He has difficulties
with time management and procrastina-
tion and always works “right up to the
deadlines.” He also reports having high
levels of fidgetiness, internal restless-
ness, intrusiveness, talkativeness, and
impulsivity. He denies frank depressive
or manic symptoms but notes being
“easily frustrated.”

On interview, Mr. J reports that he started
using marijuana “periodically” during his
sophomore year in college, although for
the past 3 years, except during a 1-month
period of abstinence about 1 year ago, he
has been smoking it almost every week-
end and sometimes during the week.
While he concedes that he may have a
problem with marijuana, he maintains
that he uses marijuana “to self-medicate,
to relax . . . it really helps me slow my
thoughts.” He admits that he occasion-
ally drives after smoking marijuana. Mr. J
suspects that he may feel “more frustra-
tion the next day after smoking,” al-
though he states that he really does not
want to quit. He reports that he drinks
socially and experimented with cocaine,
amphetamine, and Ecstasy in college. He
also used a friend’s dextroamphetamine
in college and found that it helped him
concentrate, focus, and stay awake while
completing large college projects. He de-
nies smoking cigarettes.

Mr. J could not remember how his aca-
demic performance was in elementary
school but says he has long-standing prob-
lems with inattention, easy distractibility,
daydreaming, and poor organization. In

junior high school, he recalls, it took him
longer than others to complete home-
work and examinations. He was told that
he was smart, but he felt he was an under-
achiever in most subjects through school.

Mr. J’s psychiatric history is unremark-
able. His family psychiatric history is sig-
nificant for a father who has never been
diagnosed but is reportedly similar to the
patient and gets frustrated easily. Mr. J’s
sister is finishing high school and is doing
well. The patient’s medical history is un-
remarkable, and he is not taking any
medications. Mr. J’s girlfriend is con-
cerned about his marijuana use and also
has been encouraging him to seek evalu-
ation for what she thinks is attention def-
icit hyperactivity disorder (ADHD).

The patient is well groomed, forthcoming,
and amicable. He is fidgety, appears
slightly anxious, and frequently looks
around the room. His speech is character-
ized by increased content but normal de-
livery. He notes having a “quick temper”
but denies other mood symptoms or neu-
rovegetative symptoms. He has no psy-
chotic symptoms. During the interview he
occasionally becomes distracted and loses
track of what he was talking about, but he
is redirected easily. Cognitively, he is of
above-average intelligence, is alert and
oriented, and has solid intermediate and
long-term memory recall. He requires re-
direction to stay focused and notes having
problems with remembering things he has
just learned, such as names and direc-
tions. He has diminished focus and atten-
tion. His insight is good, and he clearly is
interested in being diagnosed and treated.

The results of the clinical interview and a
structured psychiatric interview reveal
current and past attention deficit hyper-
activity disorder not otherwise specified
(lacking full childhood-onset criteria) and
marijuana abuse.
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This case represents a typical scenario for an adult pre-
senting for treatment for ADHD who also has a current
substance use disorder, in this case marijuana abuse. The
overlap between ADHD and alcohol or drug abuse or de-
pendence in adolescents and adults has been an area of
increasing clinical, research, and public health interest.
ADHD generally has its onset in early childhood; 6%–9% of
juveniles and 4%–5% of adults are affected. Symptoms
persist from childhood into adulthood in approximately
half of cases. ADHD is associated with learning disorders
and psychiatric comorbidity as well as substantial educa-
tional, occupational, and interpersonal impairment
throughout life (1). Substance use disorders usually begin
in adolescence or early adulthood and
affect 15%–20% of U.S. adults, and a
less defined but sizable number of ju-
veniles (2). The literature demon-
strates a bidirectional overlap be-
tween ADHD and substance use
disorders (3).

Overlap Between ADHD and 
Substance Use Disorders

Studies of adults with substance use
disorders show high rates of ADHD.
Overall, 15%–25% of adults with drug
and alcohol use disorders have cur-
rent ADHD (3, 4). In one study, 21% of
cocaine-dependent adults had ADHD,
although only 10% of those with ADHD had a history of
clear childhood-onset symptoms (4). Recent data suggest
that adults who meet diagnostic criteria for current ADHD
but for whom there is no clear evidence of some childhood
symptoms (ADHD not otherwise specified) have charac-
teristics similar to those with prototypic ADHD in terms of
familiality of ADHD, psychiatric comorbidity, neuropsy-
chological disturbances, and impairment (5) and may
constitute a group with a viable subtype of ADHD. Among
adolescents and adults with ADHD and comorbid drug
use disorders, as typified in the case presented, marijuana
is the most commonly misused agent (3).

An overrepresentation of substance use disorders has
also been found in studies of adults with ADHD: 17%–45%
of adults with ADHD have alcohol abuse or dependence,
and 9%–30% have drug abuse or dependence (3). In a study
of never-treated adults with ADHD (6), the risk of sub-
stance use disorders was found to be twice as high, and co-
morbid bipolar disorder or juvenile conduct disorder
clearly increases the risk. ADHD itself appears to be a risk
factor for later substance use disorders (6), with onset typ-
ically around 17–19 years of age (3). Adults with ADHD plus
a substance use disorder also have an elevated risk of other
psychiatric disorders compared with those who have either
diagnosis alone. High rates of ADHD have been reported in
first-degree relatives with substance use disorders (3). In
adolescents and adults with ADHD, substance use prob-
lems are typically more substantial than in those without
ADHD. Individuals with both diagnoses have been re-

ported to have an earlier onset, a longer course, and greater
severity, with more relapses and greater difficulty remain-
ing abstinent (3).

ADHD is associated with early initiation of cigarette
smoking (before age 15), higher risk of cigarette use into
adulthood, higher risk of substance use disorders, and a
lower likelihood of quitting compared with age-matched
subjects without ADHD (3, 7). Given that nicotine has
been shown to reduce ADHD symptoms (8), smoking ces-
sation may be more difficult for adults with ADHD. Al-
though treatment with stimulants has a protective effect
on later cigarette smoking and substance use disorders for
juveniles with ADHD, stimulants also may exacerbate

smoking in current nicotine-depen-
dent individuals (9). The effect of me-
thylphenidate treatment of adults
with ADHD on smoking cessation is
currently being investigated in a mul-
tisite study funded by the National In-
stitute on Drug Abuse.

For a patient like the one in the case
presented, would early treatment of
his ADHD have diminished or in-
creased his risk for later substance use
disorders? Although some clinicians
and others worry about the abuse lia-
bility and potential kindling effect of
early exposure to stimulants in chil-
dren with ADHD, preclinical and clini-
cal data do not appear to support such

concerns. Earlier treatment appears to be associated with
a reduced risk of later tobacco and substance use (3, 10).
For example, a meta-analytic exploration of the role of
early stimulant treatment in later substance use disorders
found that pharmacotherapy did not increase the risk; on
the contrary, the evidence indicated a protective effect
against later substance use disorders (11).

Neurobiological Relationships Between 
ADHD and Substance Use Disorders

The literature shows that first-degree relatives—sib-
lings, parents, and offspring—of individuals with sub-
stance use disorders have a higher risk of ADHD; relatives
of those with ADHD have a higher risk of substance use
disorders; and relatives of those with ADHD plus a sub-
stance use disorder have a very high risk of both disorders
compared with subjects who have neither disorder (3). In
the case presented, the patient had a father with ADHD
traits. Family, twin, adoption, and molecular genetic stud-
ies show that genes have a role in the etiology of ADHD.
The heritability of ADHD is about 70%, among the highest
of psychiatric disorders (12). Studies of children and
adults have found evidence for the involvement of several
genes in the etiology of ADHD that may be relevant to sub-
stance use disorders: the dopamine D2 receptor gene, the
dopamine β-hydroxylase gene, the dopamine transporter
gene, the SNAP-25 gene, the dopamine D4 receptor gene,
and others (12, 13). Both ADHD and substance use disor-

“ Individuals with both 
diagnoses have been 
reported to have an 

earlier onset, a longer 
course, and greater 
severity, with more 

relapses and greater 
difficulty remaining 

abstinent.”



Am J Psychiatry 163:12, December 2006 2061

TREATMENT IN PSYCHIATRY

ajp.psychiatryonline.org

ders may have a polygenic mechanism or represent vari-
able expressivity of a shared risk factor (12, 13).

Neuropsychological deficits remarkably similar to those
observed in adults with substance use disorders have been
consistently documented in studies of adults with ADHD
(14). These adults tend to have impaired performance on
tasks assessing vigilance, motor speed, response inhibi-
tion, verbal learning, and working memory. Studies evalu-
ating the relationship of neuropsychological dysfunction
in ADHD to substance use disorders are under way.

The neuroimaging literature shows evidence of struc-
tural brain abnormalities in subjects with ADHD, includ-
ing smaller volumes in frontal cortex, cerebellum, and
subcortical structures (14). Functional imaging studies
implicate fronto-subcortical systems and deficits in ante-
rior cingulate activation in the pathophysiology of ADHD.
Three subcortical structures implicated by the imaging
studies, the caudate, putamen, and globus pallidus, are
part of the neural circuitry underlying motor control, ex-
ecutive function, inhibition of behavior, and the modula-
tion of reward pathways—critical in substance use disor-
ders (14–16). These frontal-striatal-pallidal-thalamic
circuits provide feedback to the cortex for the regulation of
behavior. ADHD is thought to be mediated by catechola-
minergic dysregulation of norepinephrine and dopamine,
the latter of which has been implicated as a common
pathway for substance use disorders (16).

Evidence also exists that a subgroup of persons with
ADHD may be self-medicating, like the patient described
in the case. Adults with nicotine dependence often de-
scribe improved attention and executive function, which
is consistent with the literature on nicotinic agents, and
nicotinic agents have been used in the treatment of ADHD
(8). ADHD also may result in conduct symptoms and an
eventual substance use disorder that is speculated to be
related to demoralization and failure. Other evidence of
self-medication includes preference of drugs over alcohol
in both adolescents and adults with ADHD (6) and higher
risk of cigarette smoking and substance use disorders in
individuals with residual ADHD symptoms (10). However,
adults with ADHD have also been found to be indistin-
guishable from their peers without ADHD in the type of
substance abused (6), with no differences evident be-
tween young adults with and without ADHD in indices of
self-medication (such as mood and sleep). The specific
substances individuals use do not appear to be correlated
with any particular aspect of ADHD.

Assessment and Treatment Guidelines

Differential Diagnosis

Evaluation and treatment of comorbid ADHD and sub-
stance use disorders should be part of a plan in which
careful attention is paid to the differential diagnosis, in-
cluding medical and neurological conditions whose
symptoms may overlap with ADHD (sleep difficulties, hy-
perthyroidism, and seizure disorder). Similarly, other psy-
chiatric disorders may overlap with ADHD in this patient

group, including dementia, substance-related organic
mental disorder, bipolar disorder, and generalized anxiety
disorder. Current ADHD symptoms also may be exacer-
bated by, or be a result of, substance use disorders such as
chronic intoxication, protracted withdrawal, or neuropsy-
chological disturbance secondary to chronic substance
use disorder. It is prudent, as in the case presented, to as-
certain the amount of substances currently being used,
symptoms experienced while “drug free,” and symptoms
associated with substance use.

The diagnosis of substance use disorder is predicated
on a systematic review of the history and available objec-
tive evidence (e.g., treatment, urine toxicology screens,
and consequences such as arrests). In general, the loss of
control over one’s substance use should trigger concern
about a substance use disorder. Briefly, DSM-IV-TR crite-
ria for substance abuse include recurrent use despite con-
sequences (disturbances in occupational, school, social,
interpersonal, or legal domains) or in potentially hazard-
ous situations. Substance dependence is heralded by
abuse criteria plus more severe psychosocial impairment
and distress despite use, inability to diminish or discon-
tinue use despite attempts, and evidence of tolerance or
withdrawal. In the case presented, the patient has mari-
juana abuse: a clear pattern of misuse with consequences,
evidence of impairment, and use in potentially hazardous
situations (driving).

Semistructured psychiatric interviews or validated rat-
ing scales for ADHD are invaluable aids in the systematic
diagnostic assessment of ADHD and other psychiatric co-
morbid disorders in this patient group. The retrospective
diagnosis of ADHD, as in the case presented, has been
shown to be valid and reliable in the evaluation of ADHD
(17). Data derived from clinical trials of adults with ADHD
indicate that self-report is better than collateral report for
the presence of symptoms. ADHD symptoms in adults
with substance use disorders appear to be developmen-
tally related to those in children, including inattention in
the majority, impulsivity, and hyperactivity. In addition,
patients may have associated stubbornness, low frustra-
tion tolerance, and chronic conflicts in social relations
with peers and authorities. Screening for ADHD in adoles-
cents and adults with a substance use disorder, as in the
case presented, can be undertaken with six-item and full
18-item DSM-based checklists for ADHD (17).

Treatment

Re f e r r a l  t o  s u p p o r t  g r o u p s  f o r  A D H D  ( e. g . ,
www.chadd.org) or substance use disorders (e.g.,
www.alcoholics-anonymous.org) is recommended. The
treatment needs of patients with ADHD and a substance
use disorder should be integrated; however, if possible, it
is best to address the substance use disorder initially (18).
If the substance use disorder is active, as in the case pre-
sented, attention needs to be paid to stabilization of the
addiction(s). Treatment for ADHD (and, if applicable, co-
morbid psychiatric disorders) should be given in tandem
with treatment for addiction (18). Although the efficacy of
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various psychotherapeutic interventions for co-occurring
ADHD and substance use disorder remain to be estab-
lished, structured cognitive therapies appear to be useful
in the treatment of both ADHD and substance use disor-
der. Therapeutics for substance use disorder and ADHD
can be given in tandem with other treatment modalities
for addiction, including pharmacotherapy.

In our case, it seems prudent to consider medication for
the patient’s ADHD to reduce the symptoms of the disor-
der. Effective agents for adults with ADHD include stimu-
lants, noradrenergic agents, arousal agents, and cate-
cholaminergic antidepressants (see Table 1). Aggregate
findings from open and controlled trials suggest that in
adults with ADHD and a current substance use disorder,
ADHD medications marginally treat the ADHD but have
little effect on substance use or cravings, and attrition
rates are high. For example, in a large, prospective, dou-
ble-blind, randomized trial of methylphenidate in co-
caine-abusing subjects who had clinical evidence of
ADHD (19), some reductions in ADHD symptoms but
none in cocaine cravings or use were reported in the
methylphenidate group.

There is no evidence that the specific substance of
abuse predicts response or tolerability to ADHD medica-
tions. In any case, treating ADHD pharmacologically does
not appear to exacerbate a substance use disorder. For in-
stance, stimulants have been found not to increase sub-
jective or objective measures of cocaine use or craving in
ADHD or cocaine-substitution studies (20). Studies evalu-
ating the effectiveness of ADHD medications on recently
abstinent individuals with ADHD are under way. Atomox-
etine, bupropion, and extended-release stimulants are
recommended for ADHD patients with very recent sub-
stance use disorder (i.e., within 3 months). Because of
both lower effect sizes in ADHD and the potential for
drug-drug interactions with substances of abuse (21), the
alpha agonists and tricyclic antidepressants are often re-
served as alternative agents for treatment of ADHD with a
comorbid substance use disorder. Amphetamines should
be avoided in patients with a history of amphetamine-re-
lated psychosis.

Volkow and colleagues conducted a series of studies
that have helped to elucidate the mechanism of action of
stimulants as well as why methylphenidate does not have
the same abuse liability as cocaine. They found, for in-
stance, that oral methylphenidate had slower uptake into
the striatum, slower binding and dissociation from the
dopamine transporters, and lower euphoric effects than
cocaine (15). Taking the next step, Spencer and colleagues
recently reported that extended-release methylphenidate
had less likeability and slower uptake and dissociation
from the dopamine transporters than immediate-release
methylphenidate (22). These aggregate findings suggest a
relatively low abuse liability for stimulants in adults with
ADHD who do not have substance addiction; they also al-
leviate the concern that therapeutic oral doses of stimu-
lants in patients with an active substance use disorder
might worsen the addiction. Because stimulant diversion
remains an issue in high school and college settings (23),
particularly with the immediate-release stimulants, clini-
cians should discuss with patients the proper storage and
administration of these agents.

Summary and Recommendations

In the case of Mr. J, a first step would be to have a frank
and thorough discussion of the marijuana abuse, ADHD,
and impairment overlap of the two disorders. Initial em-
phasis should be placed on self-directed abstinence or re-
duction in marijuana use. If this approach is unsuccessful,
referral to a counselor with expertise in substance use dis-
orders and ADHD employing cognitive behavior ap-
proaches is suggested. If the patient is able to abstain from
or reduce marijuana use, medications to consider—after a
urine toxicology screen to evaluate current use of mari-
juana and other substances and an evaluation for poten-
tial medical issues—would include atomoxetine, bupro-
pion, or an extended-release stimulant. If Mr. J has a
positive response to treatment but continues to manifest
personal or professional difficulties, referral for adjunct
cognitive behavior therapy is indicated. Ongoing monitor-
ing during follow-up would include: effectiveness of the
current treatment for ADHD, current marijuana (and
other drug) use, presence of other psychiatric disorders
(e.g., anxiety and mood disorders), and general balance in
Mr. J’s life (e.g., diet, activity, and social life). Yearly evalua-
tion of the need for ongoing pharmacotherapy is advised.

In summary, there is a strong literature supporting a re-
lationship between ADHD and substance use disorders.
ADHD is associated with higher rates of cigarette smoking
and substance use disorders, often manifesting in late ad-
olescence and young adulthood. The neuropsychological
and neurobiological literature indicates important over-
laps between ADHD and substance use disorders, and the
two need to be treated in tandem.
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TABLE 1. Medications to Consider in the Treatment of
ADHD in Patients With a Comorbid Substance Use Disorder

Drug Class and Agents
Noradrenergic agents

Atomoxetinea

Atypical antidepressants 
Bupropion

Arousal agents
Modafinilb

Stimulants
Extended-release methylphenidatea 

and extended-release amphetaminea

Tricyclic antidepressants
Desipramine, nortriptyline, and others

Antihypertensives (adolescents)
Clonidine, guanfacine

a Approved by the Food and Drug Administration for ADHD.
b Approvable by the Food and Drug Administration for ADHD.
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