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Effective interventions for adolescents with attention deficit/hyperactivity disorder (ADHD) in the correc-
tional setting may improve care during incarceration, decrease risk of substance relapse, and reduce
recidivism after release from the correctional setting of these individuals. The present report delineates the
epidemiology of adolescent ADHD in the correctional setting and its association with substance use disorders
and comorbid psychiatric illnesses. Evidence suggests that adolescents with ADHD have a higher risk of arrest
and incarceration during adulthood. The present report examines evidence related to efficacy of atomoxetine,
a nonstimulant medication for the treatment of adolescent ADHD, and presents data from a case series
evaluating the effectiveness of atomoxetine for the treatment of adolescent ADHD in the Connecticut
correctional setting. The results from the case series suggest that atomoxetine is effective for the treatment
of adolescent ADHD in the context of significant past substance use. In summary, adolescents with ADHD
have an elevated risk of incarceration and developing substance use disorders. The present review and pilot
case series suggest that atomoxetine is an effective treatment for adolescents with ADHD in the correctional
setting.
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Epidemiological studies of incarcerated adolescents
report high prevalence rates (males 16.6%, females
21.4%) of attention-deficit hyperactivity disorder
(ADHD).1 Effective interventions for ADHD in the
correctional setting may translate into improved be-
havioral management of these individuals during in-
carceration and may lead to better social integration,
decreased risk of substance misuse, and reincarcera-
tion. Childhood ADHD is associated with an earlier
age of onset of disruptive behavior and a higher risk
of arrest and incarceration during adolescence and
early adulthood.2 Prospective follow-up studies of
children with ADHD have emphasized the connec-
tion between ADHD, conduct problems, substance

misuse, and delinquency.3 In the present report, we
review evidence related to adolescent ADHD, its as-
sociation with substance misuse, psychiatric comor-
bidities, and the potential role of atomoxetine in
treating ADHD in this population. We also describe
a case series investigation of the effectiveness of ato-
moxetine in treating adolescent ADHD in a correc-
tional setting.

Literature Search

For this nonexhaustive review, articles pertaining
to child and adolescent ADHD in the correctional
setting were retrieved from several search engines:
Psych info, PubMed, Medline, and Google Scholar.
Key search words included: (1) ADHD, Adolescents,
and Prison; (2) ADHD, Adolescents, and Substance
Use Disorders; and (3) Atomoxetine, ADHD, and
Substance Use Disorders.

Adolescents With ADHD in the Correctional
Setting

Epidemiological studies of incarcerated adoles-
cents report high prevalence rates of ADHD for both
genders.1,4,5 The reported rates vary widely (11–
45%) depending on whether the Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition,
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Text Revision (DSM IV-TR)6 criteria or the Inter-
national Statistical Classification of Diseases and Re-
lated Health Problems 10 (ICD 10) criteria are
used.1,5,7 The prevalence is higher when subsyndro-
mal ADHD is included.7 These prevalence rates are 5
to 15 times greater than the 3 to 10 percent preva-
lence of child and adolescent ADHD found in the
community.8

Research has revealed a strong association between
childhood ADHD and delinquency in adulthood.
Children with ADHD are at increased risk for both
juvenile and adult criminality.9 A study conducted in
a large (n � 2,713) sample of Finnish boys identified
hyperactivity as an important predictor of criminal-
ity in late adolescence.10 Studies prospectively ob-
serving children with and without ADHD into ado-
lescence and adulthood demonstrated significantly
higher rates of criminal convictions compared with
age-matched control subjects without ADHD.3,11,12

Dalsgaard and colleagues11 documented that chil-
dren with ADHD are about 5 times more likely to
have any conviction and 12 times more likely to be
convicted for a violent crime than are peers without
ADHD in the general population. The same study
demonstrated that girls with ADHD are also at in-
creased risk of criminal convictions compared with
age-matched control subjects.

It is well-established that conduct disorder (CD)
and oppositional defiant disorder (ODD) are highly
comorbid with childhood ADHD and are significant
predictors of antisocial behavior in adolescence and
of criminality in both adolescence and adulthood.
Evidence suggests that from 30 to 60 percent of chil-
dren with ADHD also meet criteria for comorbid
CD or ODD.13,14 Studies have shown that hyperac-
tive children with comorbid CD are at higher risk for
later criminality compared with their peers without
CD.9,11,12 Research suggests that comorbid ADHD
and CD are related to several biological and environ-
mental risk factors, such as neurocognitive impair-
ment, high rates of parental psychopathology, poor
social functioning, and comorbid psychiatric disor-
ders, especially substance use disorders.15,16 These
risk factors may also contribute to delinquency and
incarceration during adolescence and adulthood. Ev-
idence suggests that ADHD increases the risk of de-
velopment of antisocial and substance use disorders
in adolescence, which, in turn, increases the risk of
criminal behavior.3,16

Comorbid Substance Use Disorders in
Adolescents With ADHD

Substance use disorders (SUDs) are often inter-
twined with ADHD.17,18 Longitudinal studies of
children with ADHD have consistently demon-
strated early substance use in adolescence and an
overall higher risk of development of an SUD in
adulthood compared with children without
ADHD.19 A meta-analytic review of the prospective
association of childhood ADHD and substance use
found that, compared with control subjects without
ADHD, children with ADHD are 2.5 times more
likely to develop an SUD overall; 2 times more likely
to have an alcohol use disorder, 1.5 times more likely
to develop a cannabis use disorder, 3 times more
likely to report a nicotine use disorder, and 2 times
more likely to meet criteria for cocaine abuse or de-
pendence.20 Studies have suggested that the risk that
a child with ADHD will have an SUD is partially
mediated by childhood and adolescent conduct dis-
order.21,22 Evidence has also suggested that the com-
bined (hyperactive and inattentive) subtype of
ADHD is associated with more severe SUD and
higher rates of comorbid conduct disorder.23

The presence of ADHD may affect the course of
adolescent substance abuse in several ways, including
increased likelihood of an earlier age of onset, longer
duration of SUD, and progression from alcohol
abuse to another drug use disorder.19 It is also im-
portant to note that treatment may have targeted
each comorbid illness specifically. Findings in studies
have suggested that ADHD treatment in patients
with comorbid SUD improves overall treatment out-
comes and outcomes for ADHD with limited or no
efficacy in the treatment of comorbid addictive
disorders.24

Atomoxetine for the Treatment of Adolescent
ADHD in Correctional Settings

Psychostimulant medications (such as methyl-
phenidates and amphetamines) have been approved
by the U.S. Federal Drug Administration (FDA) for
the treatment of ADHD in both child/adolescent
and adult patient populations (Table 1). These med-
ications are highly effective in the treatment of core
symptoms of ADHD and may reduce the risk of
subsequent development of SUDs when used at an
earlier age.25 Their effectiveness in patients with co-
existing ADHD-SUD remains controversial.26

There are also concerns about the cardiovascular and
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neuropsychiatric effects of these medications in pa-
tients with active comorbid SUD caused by the
known cardiovascular and neuropsychiatric effects of
certain illicit substances, such as cocaine.27 Use of
psychostimulants is highly restricted in correctional
settings because of their potential for abuse, misuse,
and diversion.24,28

Another class of agents, the �2-adrenoreceptor
agonists, have shown efficacy in the treatment of
ADHD in children and adolescents. Several studies
have demonstrated the efficacy of the immediate-
release formulations of the �2 agonists clonidine and
guanfacine for the treatment of ADHD in children
and adolescents (reviewed in Ref. 29). These agents
are not approved by the FDA for the treatment of
ADHD, but are frequently used off label for this
purpose. Extended-release formulations of clonidine
and guanfacine have been approved by the FDA for
the treatment of ADHD in children and adolescents.
These agents are alternatives to psychostimulants
in the correctional setting because of their limited
potential for abuse. However, their use is restricted
by possible cardiovascular side effects (Table 1).29,30

These cardiovascular side effects include hypoten-
sion, bradycardia, and QTc prolongation.29,30 Sim-
ilar to psychostimulants, cardiovascular side effects
with these agents may be especially problematic in
the context of pre-existing cardiovascular damage
subsequent to illicit substance use (e.g., cocaine). To
date, studies have evaluated the effectiveness of �2-
agonist agents in the correctional setting.

Atomoxetine, another nonstimulant medication,
may offer an important alternative in patients with
comorbid ADHD-SUD in the correctional setting
because they have no abuse potential and are limited
in cardiovascular risks.26,31 Atomoxetine is a potent
and selective norepinephrine reuptake inhibitor and
norepinephrine transporter (NET) inhibitor.32 It is
approved by the FDA for the treatment of ADHD in
children, adolescents, and adults.32,33 Its safety and
tolerability in the treatment of adolescent ADHD is
well established.33 The most common side effects
reported in child and adolescent clinical trials include
nausea, vomiting, fatigue, decreased appetite, ab-
dominal pain, and somnolence.32,33 Other less fre-
quent side effects reported in clinical trials include
headaches, increased blood pressure, dizziness, and
risk of liver injury.32,33 Selective NET inhibition of
atomoxetine has been associated with its efficacy in
the treatment of ADHD.34 Evidence has suggested
that the efficacy of atomoxetine is due to increases in
norepinephrine and dopamine in the prefrontal cor-
tex as result of selective NET inhibition.34,35 The
abuse potential of psychostimulants has been associ-
ated with increases of dopamine (primarily) and nor-
epinephrine in the nucleus accumbens (NA).36 Ato-
moxetine does not cause increases in dopamine or
norepinephrine in the NA, as very few norepineph-
rine transporter inhibitors are located there.35 It has
been posited that atomoxetine can be an effective
treatment for patients with ADHD with comorbid
SUD and that it may have a positive impact on
ADHD as well as SUD symptomatology in these
patients.37

Atomoxetine may offer an important option for
the safe and effective treatment of ADHD in incar-
cerated adolescents, with or without comorbid SUD.
To our knowledge, no studies have been conducted
to investigate the effectiveness of atomoxetine in the
treatment of adolescent ADHD in the correctional
setting.

Case Series of Atomoxetine for ADHD in
Incarcerated Youths

An open-label case series was conducted in a youth
facility in the Connecticut Department of Correc-
tion (CDOC). The purpose of this series was to in-
vestigate the effectiveness of atomoxetine for the
treatment of adolescent ADHD in the correctional
environment. The study protocol and procedures
were approved by the Institutional Review Board of

Table 1 Stimulants and Nonstimulants for the Treatment of ADHD

I. Stimulants: methylphenidates and amphetamines
MOA: blockade of dopamine transporters with additional effects

of norepinephrine transporter blockade, dampening action
of enzyme monoamine oxidase and enhanced release of
dopamine in synaptic space

SE: appetite loss, abdominal pain, headaches, sleep disturbances,
and cardiovascular and neuropsychiatric side effects

II. Nonstimulants
A. �2-Adrenoreceptor agonists (e.g., guanfacine and clonidine)

MOA: stimulation of the presynaptic and postsynaptic
�2-adrenergic receptors that control the release of
norepinephrine and the rate of cell firing

SE: drowsiness, dizziness, irritability, headache, abdominal
pain, and cardiovascular side effects (bradycardia,
hypotension, and QTc prolongation)

B. Atomoxetine
MOA: norepinephrine reuptake inhibition
SE: sedation, fatigue, nausea, vomiting, reduced appetite,

headaches, and irritability

MOA, mechanism of action; SE, side effect.
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the University of Connecticut Health Center and the
Research Advisory Committee of the CDOC.

Design

Study participants were male inmates aged 16–20
years with a current diagnosis of ADHD without any
other predominant psychiatric or medical comorbid-
ity and without substance abuse or dependence
within the past three months. Participants with pri-
mary psychotic disorders (e.g., schizophrenia, bipo-
lar disorder) were excluded from participation. Pa-
tients with certain depression and anxiety disorders
(e.g., major depressive disorder, panic disorder) were
excluded if the diagnoses were primary and domi-
nated the clinical presentation. Patients with certain
comorbid psychiatric symptoms or disorders (e.g.,
comorbid depression or anxiety symptoms) were al-
lowed to participate in the study if ADHD was the
primary diagnosis and these symptoms or disorders
were secondary to ADHD or comorbid with
ADHD. The diagnosis of ADHD and its impact on
function was confirmed with the administration of
the ADHD Clinician Diagnostic Scale (ACDS)
in conjunction with a comprehensive clinical
interview.6

Methods

The participants were treated weekly by a research
clinician over a 10-week period. The dosage of ato-
moxetine was incrementally titrated from 40 mg/day
to a target dosage of 80 mg/day over a one-week
period. The outcome measures administered by in-
dependent research assistants included the ADHD
Investigator Symptoms Rating Scale (AISRS),39 the
Hamilton Rating Scale for Depression (HAM-D),40

the Hamilton Anxiety Rating Scale (HAM-A),41 and
Short Form Health Survey (SF-36).42

Results

We enrolled five inmates in this naturalistic case
series. All participants reported significant past sub-
stance abuse or dependency. Four inmates com-
pleted the study. One inmate withdrew at eight
weeks because of persistent headaches. All who com-
pleted the study were able to tolerate the target 80-
mg/day dosage of atomoxetine. The baseline AISRS
scores ranged from 27 to 41. The change in the
AISRS scores from baseline to the last follow-up
visit showed an 80 to 90 percent improvement in

ADHD symptoms (Fig. 1), and the change in
HAM-A scores showed an improvement in anxiety
symptoms (Fig. 2).

Discussion and Conclusions

A qualitative, nonexhaustive review of literature
suggests a high prevalence of ADHD in incarcerated
adolescents with significant comorbidities, such as
conduct disorders and SUDs. Psychostimulants are
effective in the treatment of core symptoms of
ADHD, but their use is restricted in correctional
settings because of the high prevalence of comorbid
substance use disorders and concerns about abuse,
misuse, and diversion. The use of �2-adrenoreceptor
agonists is also limited by concerns about cardiovas-
cular side effects. Atomoxetine, a selective NET in-
hibitor, provides an important alternative for the
treatment of adolescent ADHD with comorbid SUD
in the correctional setting. The case series conducted
in the CDOC suggests that atomoxetine would be
effective for the treatment of adolescent ADHD in
inmates. Atomoxetine was effective for ADHD
symptoms in the context of significant past substance

Figure 1. Change in ADHD symptoms before and after treatment with
atomoxetine. PA, participant. Star: participant 5 (PA-5) withdrew at
week 8 (of 10) because of persistent headaches.

Figure 2. Change in anxiety symptoms before and after treatment
with atomoxetine. PA: Participant. Star: participant 5 (PA-5) withdrew
at week 8 (of 10) because of persistent headaches.
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misuse. Atomoxetine also treated comorbid anxiety
symptomatology in the participants. It showed a fa-
vorable safety and tolerability profile. Limitations of
this case series include the small sample size, open-
label status, and uncontrolled design. This pilot case
series is a step toward larger, controlled studies to
investigate the effectiveness of atomoxetine for the
treatment of adolescent ADHD in correctional
settings.
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