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Preface

The 1995 report of the Carnegie Council on Adolescent
Development, Great Transitions: Preparing Adoles-
cents for a New Century, states in its Executive Sum-
mary that:

Since 1960, the burden of adolescent illness has
shifted from the traditional causes of disease to
the more behavior-related problems, such as . . .
abuse of drugs (alcohol and cigarettes as well as
illegal drugs). Instilling in adolescents the knowl-
edge, skills, and values that foster physical and
mental health will require substantial changes in
the way health professionals work and the way
they connect with families, schools, and commu-
nity organizations. At least three measures are
needed to meet these goals. The first is the train-
ing and availability of health providers with a
deep and sensitive understanding of the develop-
mental needs and behavior-related problems of
adolescents.

The need for such training is all the more compelling
in light of recent estimates of prevalence. The National
Institute on Drug Abuse’s (NIDA) 2011 Monitoring the
Future Survey tracks illicit drug use and attitudes of 8th-,
10th-, and 12th-grade students; it reports that, in 2010,
for 12th-graders:

® 23.8% of American adolescents had used an illicit
drug during the past 30-day period;

® 38.3% of American adolescents had used an illicit
drug within the past year; and

® 48.2% of American adolescents had used an illicit
drug sometime during their life.

By the time teenagers are seniors in high school, their
use of illegal substances has become statistically almost

“normal.” In terms of the monetary costs and the num-
bers of persons affected, this is a major public health
issue in the United States; other data suggest it is a major
public health issue worldwide.

At the same time, a review of the major textbooks on
addiction medicine and addiction psychiatry reveals
that relatively little attention has been directed to the
special problems of diagnosing and treating adolescent
addicts. Similarly, a review of the major textbooks on
general and child and adolescent psychiatry demon-
strates that relatively little attention has been directed
to the issues surrounding adolescent addiction. There is
an “information gap” in the main textbooks that cur-
rently exist, that is, there is insufficient attention paid to
addicted adolescents.

The Clinical Handbook of Adolescent Addiction is
one response to the challenge of meeting the mental
health needs and behavior-related problems of addicted
teenagers. The work has been edited as an independent
project by members of the American Society for Ado-
lescent Psychiatry (ASAP), the oldest professional orga-
nization of psychiatrists devoted solely to the mental
health care and treatment of teenagers in the United
States. The ASAP endorsed the project in 2003 with
the hope that, by putting the Clinical Handbook of
Adolescent Addiction in the hands of those who help
adolescents, a practical tool would be provided to those
who need it most.

The Clinical Handbook of Adolescent Addiction is
directed to practitioners of family medicine, general
psychiatrists, child/adolescent psychiatrists, adolescent
psychiatrists, addiction psychiatrists, non-psychiatric
physicians specializing in addiction medicine, forensic
psychiatrists, psychologists, clinical social workers, and
mental health administrators, court/probation/ parol-
e/correctional health workers; it may also be of interest
and value to the parents and friends of adolescent
substance abusers.
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Foreword

Who does not see that I have taken a road along which
I shall go, without stopping and without effort, as long
as there is ink and paper in the world?

Montaigne iii, 9 [1]

Montaigne wrote this as the third sentence of his rather
anxious opening paragraph in an essay on vanity. Sarah
Bakewell [2] interprets it as the spirit of a man who
never reached the point at which he could lay down his
pen, but had to keep writing as his thoughts and expe-
riences continued to accumulate and develop. We high-
light it for this meaning too, feeling most privileged to
have been invited to draft the foreword for this book, a
volume that is one more powerful step in Richard
Rosner’s progress. Since his undergraduate thesis on
Montaigne’s development of a technique of personality
analysis, Richard has written extensively for profes-
sional journals and written and edited some of the
most important texts on adolescence and on forensic
psychiatry (e.g., refs [3—5]). Notwithstanding their US
focus, they are read worldwide for the thoughtfulness
and scholarship he brings to everything he does. The
principles of forensic and adolescent psychiatric prac-
tice, with their scientific and ethical underpinnings, are
for all of us. Only laws and nature of service provision
sometimes separate us.

This volume is Richard Rosner’s latest edited text,
this time on the problems of mind-altering substances
for young people, how to recognize and assess them, and
how to work towards primary prevention; but it also
offers a rich array of options for damage limitation and
for treatment and rehabilitation. Some of the chapters
are from his own pen, many, as befits his great wisdom
in this field, are from other people whom he has com-
missioned for their special expertise in specific aspects
of the work. It is timely. Although the second chapter
highlights some reductions in both moderate and haz-
ardous alcohol use in the United Kingdom, figures
remain alarming. Around the world, adolescence is

the highest period of risk for starting to abuse a range
of substances, and the figure of around 90% of sub-
stance-abusing adults having started to do so in their
teenage years keeps emerging.

Alcohol, nicotine cigarettes, and a range of other
drugs are attractive to many human beings as they
variously make them feel confident and happy, relieve
anxiety, block out misery or trauma, or take them into a
wealth of exotic experience they would not otherwise
have. Most of them have the tremendous advantage of
more-or-less immediately desirable effects, and most of
them have the tremendous disadvantage of a plethora
of damaging but delayed effects. The certainty of imme-
diate gratification coupled with a perceived risk — not a
perceived certainty — of harm far away into the future
is what makes such substances so dangerous. Health-
risking behaviors are generally at their most common
during adolescence [6], but promotion of health-creating
behaviors of any kind is much more complex than
sometimes recognized [7]. Not only do such behaviors
depend on access to relevant information and services,
but also they are affected by demographic and social
network characteristics as well as the cognitive capaci-
ties of each individual concerned. The assumptions that
underpin public participation in the prevention of dis-
ease — whether influenced by substance misuse or not —
are that individuals can make an accurate cost-benefit
analyses of the likely outcome of differing courses of
action, believe in their own capacity for control, and
implement an appropriate course of action. That collec-
tion of abilities is not always apparent in adults, and it is
a big ask of adolescents, particularly when the conjunc-
tion of such skills is with poverty in social networks.
This book takes account of these issues, and of the
pharmacology of drugs of addiction, which, it must
be acknowledged, explains a large part of the variance
here, but takes us on a much richer journey too.

Some chapters broadly cluster into factors that may
increase the risks of turning to alcohol or other drugs in



xviii FOREWORD

adolescence — family context for sure, but also intrinsic
individual issues, possibly interrelated, from genetics
through organic brain deficits or dysfunction to both
primary externalizing disorders, such as attention-
deficit/hyperactivity disorder (ADHD), and primary
internalizing disorders, such as depression. Too often,
genetics apart, the other conditions have been taken as
merely collateral damage from the substance abuse, so it
is refreshing to see their etiological role considered in
depth. Establishing an association between problems is
only the first step. Longitudinal pathway analysis has
been vital to showing that primary disorder or damage
increases risk, although this is often considerably influ-
enced by context [8]; in the longitudinal English national
comorbidity study the population-attributable risk — the
maximum proportion of the outcome attributable to the
exposure — of psychiatric illness attributable to substance
misuse was 0.2%, but that of substance misuse to psychi-
atric illness was 14.2% [9]. Nevertheless, the wide rang-
ing damage done by substance abuse is substantial, not
least in our field where it is a major factor in both crime
victimization and crime perpetration [10]. Richard
Rosner’s text includes another cluster of chapters on these
adverse outcomes. Thus, this important book provides
ample data for primary prevention points and reasons why
this is so important and, in turn, the places where second-
ary and tertiary interventions are so needed.

The substantial section on screening and assessment
is particularly welcome. An important difficulty that
emerged in younger male prisoners, who in England and
Wales are much more likely to be hazardous drinkers
than problem illicit drug users, was that the young men
did not recognize the alcohol problem for themselves,
although given an opportunity to complete a screening
tool by this means did in fact reveal not only problem
drinking but likely dependence of which they appeared
genuinely unaware [11]. Atleast in the United Kingdom,
little is offered to such young offenders, with a notable
dearth of alcohol treatment programs in prisons [12];
they do, though, get exposed there to older prisoners
who have graduated to opiates. Failure to recognize the
problem may be shared by offenders and authorities.

Perhaps Montaigne’s association between his writing
and vanity lay in a fear that writing alone has little
impact on humanity’s difficulties. This text promises to
be one of the exceptions. The wealth of information is
brought together by a consummate clinician who cares
profoundly for the young people who have come to

him — whether for court reports or treatment — and who is
determined to make a difference. The clinical eye that
chose the authors and edited the whole has provided just
what politicians as well as clinical and criminal justice
practitioners are so often calling for — an evidence base
for appropriate action. It should be widely read by
those practitioners but also influence policy and improve
life prospects for many, many young people.

Pamela J. Taylor MBBS, MRCP,
FRCPsych, FMedSci

School of Medicine, Cardiff University,
Wales; Abertawe Bro Morgannwg
University Health Board

John Gunn CBE, MD, FRCPsych,
FMedSci
Institute of Psychiatry, King’s College London

References

1. Montaigne M de. The Complete Essays [1533-92] Penguin
Classics Edition. London: Penguin Books, 1997.

2. Bakewell S. How to Live, or a Life of Montaigne. New
York: Other Press, 2010.

3. Rosner R. Critical Issues in American Psychiatry and the
Law. Charles C. Thomas Publishers, Ltd, 1982.

4. Rosner R. Textbook of Adolescent Psychiatry. London:
Edward Arnold, 2003.

5. Rosner R. Principles and Practice of Forensic Psychiatry,
2nd edn. Oxford: Oxford University Press: 2003.

6. Blaxter M. Health and Lifestyles. London: Tavistock, 1990.

7. Conner M, Norman P. Predicting Health Behaviour. Buck-
ingham: Open University Press, 1996.

8. Saraceno L, Heron J, Monafo M, Craddock N, van den Bree
MBM. The relationship between childhood depressive
symptoms and problem alcohol use in early adolescence:
findings from a large longitudinal population-based study.
Addiction 2012;107:567-577.

9. Frisher M, Crome I, Macleod J, Millson D, Croft P.
Substance abuse and psychiatric illness: Prospective
observational study using the General Practice Research
Database. J Epidemiol Commun Hith 2005;59:847-850.

10. Gunn J, Taylor PJ (eds)., Forensic Psychiatry. Clinical,
Legal and Ethical Issues, 2nd edn. London: Hodder Arnold
(in press).

11. Plant G, Taylor PJ. Recognition of problem drinking among
young adult prisoners. Behav Sci Law 2012; 30:140-153.
12. HM Inspectorate of Prisons. Alcohol services in prisons: an
unmet need. HM Inspectorate of Prisons, 2010. Available
from: http://www.justice.gov.uk/downloads/publications/
hmipris/thematic-reports-and-research-publications/Alcohol

2010 rps.pdfaccessed 23 03 2012.



Section One

The Scourge of
Adolescent Addiction

Edited by Richard Rosner




1

The Scourge of Addiction: What the
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Richard Rosner
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Adolescent dual diagnosis and the scourge of teenage
addiction are endemic in the United States. The use of
alcohol and other drugs by adolescents in the United
States has become so common that all adolescent psy-
chiatrists must possess baseline levels of information
about the diagnosis and treatment of dually diagnosed
teenagers (i.e., adolescents who have mental disorders
and are using alcohol or other drugs).

This chapter is an adaptation of the Presidential Address
presented at the 2004 Annual Meeting of the American
Society for Adolescent Psychiatry (ASAP), Los Angeles,
California. It reviews the essentials of adolescent addiction
psychiatry for general adolescent psychiatrists.

ADOLESCENT DUAL DIAGNOSIS

According to Daley and Moss [1], the 1996 National
Comorbidity Study of more than 8000 respondents found
that lifetime rates for the general population are 26.6% for
substance use disorder and 21.4% for mental disorder.
Among those with mental health disorders, 51% have a
coexisting substance use disorder. Among those with
substance use disorders, 41-66% (depending on the drug
of choice) have coexisting mental disorders.

The federal government’s National Institutes of
Health conducts an annual survey of teenage drug
abuse in the United States. The 2010 annual survey,
published in 20011, revealed that the percentages of
12th-graders using illicit drugs were as follows: 23.8%
had used an illicit drug during the past 30-day period,

! This chapter is a revision and up-date of a previously published article:
Rosner R. The scourge of addiction: What the adolescent psychiatrist
needs to know. Adolescent Psychiatry 2005; volume 29: pages 19-31.

38.3% within the past year, and 48.2% sometime
during their life [2]. In 1992, the cost of alcohol abuse
for all ages of alcohol users in the United States was
estimated at $148 billion, and other drug abuse costs
for all ages of drug users were estimated at an addi-
tional $98 billion [3].

In addition to the considerations that make use of alcohol
and other drugs a matter of concern for all psychiatric
patients, particular issues need to be considered when
working with dually diagnosed teenagers. Among those
special issues are considerations that relate to the biologi-
cal, psychological, and social ways in which adolescents
differ from adults in their vulnerabilities to drugs.

The biological differences include the fact that the
adolescent brain is in a process of age-related growth
and development. It is now common knowledge that it is
dangerous to expose the brain of a fetus to many legal
and illegal drugs. Unfortunately, it is not so well known
that exposing the brain of a teenager to many such drugs
is also dangerous. The biological processes that ideally
lead to the development of executive functions of the
brain may be compromised by exposure to exogenous
chemicals, so that failure of normal cognitive develop-
ment may occur in adolescents who frequently use or
abuse drugs. Even if a teenager eventually attains a state
of recovery from his or her substance abuse disorders, it
is not clear whether or not chemically induced cognitive
developmental problems will spontaneously resolve
themselves. With adults, the question may be whether
or not drug-induced cognitive impairments will return to
pre-drug adult normal brain functioning. With teenag-
ers, however, because of the interference with normal
brain development, there may be no pre-drug normal

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
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brain functioning to which to return. Whether the teen-
aged brain can ever recover from a drug-induced devel-
opmental delay or arrest is unknown at this time.

The psychological vulnerabilities of adolescents —
closely correlated with their biological vulnerabilities
— relate to their still-developing capacity to control
impulses, engage in rational decision-making, exercise
wise judgment (rather than merely acquiring knowledge),
and grasp the implications of facts (rather than merely
learning the facts themselves). When the focus of an
adolescent’s attention is on drugs (obtaining drugs, using
drugs, and recovering from the acute intoxication induced
by drugs), insufficient time and effort are likely to be
devoted to learning and mastering the psychological abili-
ties needed to function effectively as an autonomous person
(e.g., stable accurate positive identity, emotional self-
regulation). Socially, when much of an adolescent’s energy
is devoted to the processes related to obtaining drugs, there
is likely to be impairment in interpersonal effectiveness,
in establishing a stable supportive social network, and in
the acquisition of positively valued knowledge and skills.

Given teenagers’ special vulnerabilities to the delete-
rious effects of alcohol and other drugs, it is particularly
important that adolescent psychiatrists have basic knowl-
edge about addiction. Substance abuse can mimic psy-
chiatric disorders. For example, the effects of stimulants
(and the side effects of withdrawal from sedatives) may be
mistaken for anxiety disorders. The effects of sedatives
(and the side effects of withdrawal from stimulants) may
be confused with depression. Substance-induced psycho-
ses may be misperceived as functional psychoses. In some
instances, a psychiatric diagnosis can be made with
relative certainty only after the adolescent has been in
a truly drug-free milieu for one or more months.

At a minimum, adolescent psychiatrists should know
the answers to the following questions:

1. What screening tests are available to detect adoles-
cent substance abusers?

2. What factors may be protective in reducing the risk
of adolescent substance abuse?

3. What factors may predispose adolescents to alcohol
and other drug use and abuse?

4. What warning signs suggest that an adolescent may
have problems with drugs?

5. What treatment options are available to adolescent
addicts?

6. What factors may reduce the risk of relapse?

What Screening Tests Are Available to Detect
Adolescent Substance Abusers?

Among the rapid-screening instruments for substance
abuse by teenagers are the Problem-Oriented

Screening Instrument for Teenagers (POSIT) [4],
the Alcohol Use Disorders Identification Test
(AUDIT) [5], and the CRAFFT Screening for Sub-
stance Use Problems [6,7]. Because the CRAFFT uses
an acronym for its six questions, they are especially
easy to remember:

C Haveyoueverridden in a car driven by someone
(including yourself) who was high or had been
using alcohol or drugs?

R Do you ever use alcohol or drugs to relax, feel
better about yourself, or fit in?

A Do you ever use alcohol or drugs while you are
alone?

F Do you ever forget things you did while using
alcohol or drugs?

F Do your family or friends ever tell you that you
should cut down on your drinking or drug use?

T Have you ever gotten into trouble while you
were using alcohol or drugs?

Two or more positive responses on the CRAFFT identi-
fies teenagers whose alcohol and/or drug use warrants
further assessment. The psychiatrist must be aware of
the fact that the CRAFFT only works if the adolescent
provides honest answers to its questions; it is invalidated
by deceit.

Any teenager who is suspected of substance abuse
should have a urine drug screening. It is a challenge to
present the request for a urine specimen in a manner that
does not harm the adolescent’s rapport with the psychi-
atrist. It may be useful to put the request for a urine
specimen in the most positive frame: for instance, by
stating that it is an opportunity for the adolescent to
demonstrate objectively that he or she is not currently
abusing drugs. (The psychiatrist should be aware that
most drugs are undetectable in urine more than 3 days
after the drug has been used.) If an adolescent has no
substance abuse to hide, he or she has every reason to
provide a urine sample. Teenagers who refuse to provide
urine specimens for drug screening should be regarded
as at higher risk for using drugs. The more vociferous the
adolescent’s refusal and the greater his or her indigna-
tion, the higher should be the psychiatrist’s level of
suspicion.

Adolescent psychiatrists should be familiar with the
special precautions to be taken with substance-abusing
teenagers to ensure that the urine sample obtained is
actually from the specific patient from whom it was
sought. Substance-abusing teenagers are often sophisti-
cated in methods to avoid being detected on urine
screening tests. Substitution of someone else’s clean
urine sample is common. So is dilution of a urine sample
so that the concentration of the drugs is too low to be
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detected. Claiming to have urinated so recently that
there is no urine left to provide for an immediate sample
is another dodge. Most commercial laboratories and
most pediatricians are not trained to routinely address,
let alone avoid, these urine collection problems. Patients
should provide a urine sample under the direct observa-
tion of a health professional (if necessary, after being
given two ordinary glasses of water to drink and after
sufficient time has elapsed for a urine sample to be
obtainable). The possibility that the drug-abusing teen-
ager (often much more knowledgeable about these
matters than the psychiatrist) has deliberately ingested
some food or other legal substance to mask the pres-
ence of an illegal substance should also be considered.
Drug-abusing youths may claim that a urine test has
produced a false positive; all positive findings on
routine high-sensitivity urine screenings for drugs
should automatically be retested using more highly
selective tests.

What Factors May Reduce the Risk of Adolescent
Substance Abuse?

According to MacNamee [8], protective factors include
the following:

1. strong ties to family and community;

2. involvement in church or religious groups;

3. parents who set limits, provide supervision, and
make clear their explicit expectations that alcohol
and drugs will not be used,;

4. personal traits of optimism, self-esteem, and risk
avoidance; and

5. residence in a stable community without drug trade
or street violence.

What Factors May Predispose Adolescents to Alcohol
and Other Drug Use and Abuse?

As cited by Bates and Hendren [9], these factors include:

1. parental attitudes toward substance abuse, such as
permissiveness;

2. genetic vulnerability to substance abuse;

3. participation in a peer culture in which others use
drugs; and

4. individual characteristics such as low self-esteem,
aversion to conformity, lack of religious and school
involvement, and sensation-seeking.

Generally, a teenager with two or more of these predis-
posing factors may be regarded as at relatively increased
risk for substance abuse.

What Warning Signs Suggest Adolescent Problems
with Alcohol and Other Drugs?

A high index of suspicion is warranted in the presence
of other psychiatric disorders, notably attention-
deficit/hyperactivity disorder, conduct disorder, depres-
sive disorders, or anxiety disorders [10]. Warning signs
cited by MacNamee [8] include the following:

1. Problems at school (e.g., unexplained drop in
grades, unexplained drop in performance, irregular
attendance).

2. Problems with health (e.g., accidents; frequent “flu”
episodes; chronic cough, chest pains, and allergy
symptoms).

3. Problems with the family (e.g., decreased interest in
family activities, not bringing friends home,
unexplained delays in returning home after school,
unaccounted-for personal time, evasive responses
about activities, unexplained disappearance of pos-
sessions in the home, mistreatment of younger
siblings).

4. Problems with peers (e.g., old friends are discarded,
new friends are acquired, preference for parties at
which parental adults are not present, strange phone
calls).

What Treatment Options Are Available to
Adolescents Who Abuse Alcohol and Other Drugs?

These include (i) self-help organizations such as Alco-
holics Anonymous (AA), Narcotics Anonymous (NA),
and Self-Management and Recovery Training (SMART
Recovery™?); (ii) individual, group, and family out-
patient therapies; (iii) day treatment centers; (iv) inten-
sive outpatient treatment programs; (v) residential
treatment centers; and (vi) psychiatric hospitalization.

In considering which patients should be treated on an
outpatient basis, Bates and Hendren [9] suggest that the
indications for outpatient treatment include the
adolescent’s acceptance of having a substance abuse
problem and acceptance of the need for help; willingness
to abstain from all substances of abuse; cooperation with
random urine drug screens to ensure compliance; and
ability to commit to regular attendance at therapy and
support groups. They further state that teenagers should
not be treated on an outpatient basis if they have acute
medical or psychiatric problems requiring an intense
level of supervision, chronic medical problems that

2 SMART Recovery®™ is an alternative to AA, NA and 12-step
programs, using cognitive behavioral therapy (CBT) principles
and a secular approach. Detailed information is available at www.
smartrecovery.org.
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preclude outpatient treatment, continued association
with substance-abusing peers, lack of motivation for
treatment, or history of prior failure of outpatient treat-
ment. Other contraindications to outpatient treatment
include significant resistance to authority, major family
dysfunction, and inability to function without strong
outside support [9].

What Factors May Reduce the Risk of Relapse?

In reviewing treatment outcome studies, Bates and
Hendren [9] found that relapse rates ranged from 35%
to 85% overall, and that positive outcome is associated
with constructive peer influences and family and reli-
gious support, active family involvement in the treat-
ment, court pressure (especially during the early phase
of treatment), and voluntary participation in treatment.

How Does One Learn to Treat Adolescents with
Addiction Problems?

Most adolescent psychiatrists are not trained in addiction
psychiatry. Such training may be obtained by participa-
tion in postresidency continuing medical education pro-
grams, such as those provided by the American Society
for Addiction Medicine (ASAM) and the American
Academy of Addiction Psychiatry (AAAP) and by read-
ing any of the major textbooks on addiction psychiatry.
The US government, through the National Institute of
Drug Abuse (NIDA) and the National Institute of Alcohol
Abuse and Alcoholism (NIAAA), provides some excel-
lent reading materials related to addiction. For example,
in Project MATCH, NIAAA funded a multicenter
research project involving more than 1700 alcohol-abus-
ing patients [11,12]. This project studied the comparative
efficacy of three treatment approaches: motivational
enhancement therapy, a modification of motivational
interviewing; cognitive behavioral therapy; and 12-step
facilitation. All three types of treatment were found to be
of essentially equal effectiveness. One of the most useful
outcomes of Project Match was the development of its
training manuals for the three types of treatment.
Therapists who wish to learn these specific psycho-
therapeutic approaches can obtain the manuals from
NIAAA and train themselves in the theory and practice
of each of the techniques (see the NTAAA webpage at
http://www.niaaa.nih.gov/publications/publications.
htm, for a list of publications).

Which Therapy is Appropriate for Whom?

The therapeutic intervention that should be used
depends on the stage of substance use of the individual
adolescent. There are four stages of substance use:

1. Experimentation or casual use. Teenagers who are
experimenting or casually using alcohol or other
drugs may respond to education about the risks of
substance abuse, and brief counseling.

2. Regular use. Teenagers who regularly use alcohol
or other drugs may respond to education and coun-
seling, to individual or group psychotherapy, to
family therapy, and to implementation of abstinence
contracts.

3. Abuse. Teenagers who are abusing alcohol or other
drugs may respond to such individual outpatient
therapies as motivational interviewing, cognitive
behavioral therapy, or 12-step programs. Those
who do not respond to such individual outpatient
therapies may respond to intensive outpatient treat-
ment, to partial hospitalization, or to inpatient treat-
ment in a residential treatment center or a hospital.

4. Dependence. Teenagers who are dependent on alco-
hol or other drugs may respond to inpatient treatment
in a residential treatment center or a hospital with
aftercare at an intensive outpatient treatment program
or a halfway house, or to multisystemic therapy as
developed by Pickrel and Henggeler [12].

It is essential, when recommending treatment, to consider
the adolescent’s stage of readiness for change. The
therapist’s efforts are most likely to be effective when
they are consistent with the adolescent’s stage of readi-
ness. Prochaska and DiClemente have developed a trans-
theoretical model (TTM) of intentional change, a model
that focuses on decision-making [14]. This model inte-
grates key constructs from other theories to describe how
people modify a problem behavior or acquire a positive
behavior. It involves emotions, cognitions, and behavior,
and takes into account the fact that individuals vary in their
readiness to change. Prochaska and DiClemente note that
relapse may occur repeatedly and at any stage of change.
The following are their stages of readiness for change.

® Precontemplation. The adolescent has not consid-
ered changing or has no thought of changing during
the coming 6 months. An adolescent at the precon-
templation stage may be willing to consider facts
about the risks of substance use but almost certainly
will not be willing to accept any proffered treatments.

® Contemplation. The adolescent has considered chang-
ing or has thought of changing sometime in the coming
6 months. An adolescent at the contemplation stage
may be willing to consider the advantages and dis-
advantages of changing but is also unlikely to be
willing to commit to any specific treatment.

® Preparation. The adolescent is planning specifically
how and what to change. An adolescent at the
preparation state may be willing to consider what
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types of treatments are available and their costs,
convenience, and efficacy but is not likely to respond
to pressure to commit to treatment.

® Action. The adolescent is implementing a specific
change or changes. An adolescent at the action stage
may respond to referral to specific treatments but is
unlikely to be ready to address relapse prevention
strategies.

® Maintenance. The adolescent is continuing the
change or changes. An adolescent at the maintenance
stage may respond to relapse-prevention training.

When the therapist’s efforts with the adolescent are
not consistent with the adolescent’s stage of readiness,
then the therapist’s efforts are not likely to be effective.
The therapist needs to determine the stage of readiness
for change of the specific adolescent patient in order to
have any hope of moving the teenager from an earlier
stage to the next stage.

Motivational Interviewing

One of the individual psychotherapeutic approaches that
is suited to the TTM conceptualization of stages of
change is motivational interviewing [15], which focuses
on exploring and resolving ambivalence. In motivational
interviewing, the therapist avoids telling patients what to
do; rather, the focus is on assisting the patient in
resolving ambivalences constructively and engaging
in self-determined courses of action.

The spirit of motivational interviewing is based on four
core approaches to patients: expression of empathy for the
patient; development of discrepancies between the
patient’s current situation and the patient’s aspirations;
finding ways around the patient’s resistances; and support-
ingthepatient’seffortsatself-efficacy. Millerand Rollnick
[15] regard motivational interviewing as a systematically
respectful philosophical approach to patients, rather than
asasetoftechniques that can paternalistically be applied to
manipulate patients into changing. Their approach is
derived in part from Carl Rogers’ client-centered therapy
[16]. Although motivational interviewing involves
reflective listening, it is more focused and goal-directed
than Rogers’ nondirective counseling. Among the hall-
marks of motivational interviewing are the following:

Open-ended questions. Motivational interviewers ask
questions that require discursive responses. (Miller
and Rollnick [15] suggest that no more than three
questions be asked in a row before engaging in
reflection or summarization.)

Reflective listening. Motivational interviewers selec-
tively inquire about facets of the patient’s discursive
responses.

Affirming and supporting the patient. Motivational
interviewers are empathically encouraging and sup-
portive of the patient’s constructive aspirations.

Summarizing the patient’s own statements. Motivational
interviewers periodically link elements of the
patient’s discursive responses to summarize the
themes and meaningful content of the patient’s
utterances.

Eliciting change talk. Drawing on the patient’s ambiva-
lence regarding the costs and benefits of continued
use of alcohol or other drugs, motivational inter-
viewers encourage patients to consider their options
(e.g., what might be changed, what are the advantages
and disadvantages of changing or not changing, how
change might occur, how to overcome obstacles to
change, and how to sustain change).

There are reasons to think that motivational inter-
viewing might be especially effective with adolescents,
who often are unwilling to take direction from adult
authorities. Unlike cognitive behavioral therapists or 12-
step facilitating therapists, motivational interviewers do
not tell patients what to do, do not tell patients what is
right and wrong, and do not assume a superior inter-
personal stance in their work with patients. Rather,
motivational interviewers work with the patient’s own
ambivalence about substance use and, through selective
reinforcement of the patient’s own discursive remarks,
assist the patient in developing the motivation to move
along the stages of change from precontemplation to
contemplation, to preparation, to action, to maintenance.
Motivational interviewers regard the patient’s resistance
to change as a technical problem to be constructively
addressed by continuing to work with the patient in a
non-confrontational manner. According to Zweben and
Zuckoff [17], motivational interviewing can be con-
structively adapted for use with the adolescent popula-
tion with practical therapeutic success.

CONCLUSION

Given the ubiquity of alcohol and other drugs in our
society, and given the data on the prevalence of
adolescents’ experimentation with substances of abuse,
adolescent psychiatrists must have baseline levels of
information about addiction psychiatry. It is appropri-
ate that the American Society for Adolescent Psychia-
try (ASAP) devoted fully one-third of its annual
scientific program in 2004 in Los Angeles to issues
related to adolescent addiction. It is consistent with
ASAP’s dedication to the health of all teenagers that
ASAP is taking a leadership role in bridging the
knowledge gap between specialists in adolescent psy-
chiatry and specialists in addiction psychiatry. In the
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future, it is hoped that every adolescent psychiatrist
will possess competence in the diagnosis and treatment
of teenagers with substance abuse problems.
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EPIDEMIOLOGY
Context

Over the last two decades there has been an increasing
realization that substance problems in teenagers are a
reality and may be associated with formidable social,
psychological, and physical problems. Substance use
trends worldwide are derived using a variety of meth-
odologies and population samples, therefore establish-
ing differing global trends can be difficult.

In general terms, teenage confers the highest risk for
the development of substance use disorders. Those with
the most severe substance disorders are likely to suffer
psychiatric and physical comorbidity. However, even
though there may be a reduction of substance use during
adulthood, the consequences may linger as it is estimated
that about 90% of adults who are dependent started to
use during adolescence, and half initiated substance use
before the age of 15. It is beyond the scope of this chapter
to discuss the symptomatology of medical and psychiat-
ric consequences in detail (see other relevant chapters in
this book), so selected relevant findings from the recent
UK literature pertaining to the epidemiology of sub-
stance misuse, associated risk factors and the relationship
to policy and practice are presented.

In the United Kingdom alone substance use trends are
measured within a number of national surveys [1-5].
The European School Survey Project on Alcohol and
other Drugs (ESPAD) and the Health Behaviour in
School-aged Children (HBSC) survey are examples
of standardized surveys reporting substance use trends
among young people across Europe and countries
worldwide [6,7]. Limitations for all of the above

surveys are, however, acknowledged; most notable is
that data collection is frequently made from easily
accessible populations, including school students,
therefore individuals at highest risk are underrepre-
sented in the statistics, namely the homeless, people
in prison, or those housed within institutional settings.
Moreover, the key national household surveys in
England and Wales (British Crime Survey), Scotland
(Scottish Crime and Justice Survey), and Northern
Ireland (Northern Ireland Crime Survey) present trends
and prevalence derived from private households and
will therefore exclude young people living in student
accommodations. These surveys will also report behav-
iors over at least three time periods: lifetime use, last
year use and last month use. Whilst last month use is
noted to be an indicator of recent behaviors it is also
recognized that last month use is subject to seasonal
variations and, when compared with last year use, is a
weaker statistic. In terms of drug-related behaviors the
national surveys will frequently report illicit drug use
patterns and therefore omit unlegislated drugs currently
unidentified in the drug classifications (Misuse of
Drugs Act 1971). For example, the use of increasingly
popular drugs termed “legal highs” are not currently
reported in UK household surveys. The schools surveys
are also largely comparable in terms of methodologies,
measures, and definitions although there is some varia-
bility across countries; for example, the Scottish
Schools Adolescent Lifestyle and Substance Use Sur-
vey (SALSUS) survey in Scotland has a number of
questions pertaining to known risk factors, such as
family attitudes and influence on behaviors. Thus,
not all the information presented in these surveys can

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
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be compared across countries. Currently in the United
Kingdom, prescription drug misuse is not measured in
either the household or school surveys.

Alcohol

In comparison with other countries, UK consumption of
alcohol is rising, especially in women and young people.
It is both the quantity of alcohol and pattern of drinking
that lead to harm and to dependence, and that need to be
considered. “Binge drinking” in young people has
become a particular source of concern in some countries.
Although this behavior does not necessarily persist into
adult life, there are concerns that damage accrued during
this period may impact upon long-term health. There is
considerable interest around the “risk” of harm; for
example, heavy alcohol intake may lead to cirrhosis
but “moderate” consumption may reduce the risk of
coronary artery disease.

Younger drinkers are more likely to suffer accidents,
assaults, and acute intoxication. It is estimated that 30 000
hospital admissions per year are due to alcohol dependence
syndrome, and 150000 are related to alcohol misuse,
whereas 20000 alcohol misusers die prematurely. At a
conservative estimate, this costs the UK’s National Health
Service 1.9 billion GBP, and this excludes the inestimable
cost to families and communities, partly due to alcohol-
related crime and public order offences, for which the cost
is calculated at 7.3 billion GBP. Unemployment and
decreased productivity are additional consequences and
costs. The wider, and more difficult to quantify, social
harms cannot be ignored. Family relationships, stability,
and income diminish, with an estimated one million
children affected by alcohol misuse in the family.

England

During 2009, 51% of 11-15-year-olds in England
reported consumption of at least one alcoholic drink
in their lifetime (a decline from 61% in 2003), and the
number of pupils reporting no alcohol consumption rose
from 39% in 2003 to 49% in 2009. Alcohol consumption
within the previous week had also declined from 26% in
2001 to 18% in 2009, with older pupils drinking more
than younger ones (3% of 11-year-olds compared to
38% of 15-year-olds). The mean weekly alcohol con-
sumption was 11.6 units for 11-15-year-olds, with no
significant difference between boys and girls (11.0 vs
11.3 units, respectively). Boys were, however, more
likely to consume beer, lager, or cider in the last
week than girls, who drank more alcopops, wine, and
spirits. White pupils were more likely to have consumed
alcohol within the previous week than pupils from
Mixed or Asian ethnic backgrounds [8].

An estimated 10000 children and young people,
under the age of 18, were reportedly admitted to hospital
each year as a result of their drinking [9]. Where
problematic use is concerned, the number of under-
18s receiving help for alcohol use in specialist treatment
services was observed to decline by more than 6% to
8227 during 2009-10 in England (a reduction of 572
since 2008-09). Similar to drug use trends, young
patients are less likely to be represented in specialist
treatment services. Alcohol is almost equally repre-
sented as the primary drug of concern across the younger
age ranges (from 40% at age 12 and under to 34% at
17-18 years) [10].

Scotland

Alcohol consumption trends in Scottish school children
have been measured since 1990. The most recent survey
results from 2008 reported that 66% of 12—16-year-olds
had “ever had an alcoholic drink,” representing a reduc-
tion from previous self-reported data. This population is
divided into two distinct age groups (13 years and 15
years) in order to maintain comparability with previous
classroom surveys. No gender difference was apparent
between the two age groups although, at “15 years,” girls
were slightly more likely than boys to have ever had an
alcoholic drink (83% vs 80%, respectively). In contrast,
“15-year-old boys” consumed significantly greater
amounts of alcohol than “15-year-old girls” (21 units
vs 15 units, respectively). When choosing which alcohol
product to consume the greatest difference reported was
that boys were more likely to consume beer, lager, cider,
and shandy (beer mixed with non-alcoholic drink)
whereas girls had a preference towards alcopops in
both age groups. From the pupils who reported having
ever consumed alcohol, half of “13-year-olds” reported
having been “really drunk” at least once, rising to 72%
for “15-year-olds.” At “15 years” girls were more likely
to report having been “really drunk™ than boys, with no
significant gender difference with younger respondents.
For the period 200408 reports of being “really drunk”
have remained relatively stable [1].

Another of the measures reported in the SALSUS are
self-reported effects of alcohol consumption. The two
most common complaints reported were vomiting and
having an argument. Boys were more likely than girls to
be involved with police. Incidents of hospitalization or
visiting the emergency department (A&E) were more
common amongst “15-year-olds” although overall rela-
tively uncommon (5%) [1].

During 2009, Scottish victims of violent crimes
reported the offender(s) involved had been under the
influence of alcohol in 62% of cases. This figure was
higher than the equivalent reported in England and Wales
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during the same period (50%). A further 30% of Scottish
victims of violent crime reported they themselves had
consumed alcohol immediately prior to the incident [3].

Wales

During the period 2005-06, 4% of girls and 7% of boys
aged 11 years in Wales reported consuming alcohol at
least once a week. By age 13 years weekly alcohol
consumption had increased to 20% of girls and 23% of
boys, and by 15 years of age 38% of girls and 51% of
boys drank alcohol on a weekly basis. No significant
gender difference was indicated for all these ages;
however, high family affluence was significantly asso-
ciated with higher rates of drinking in boys. When asked
about the age at which they first experienced drunken-
ness, 21% of girls and 25% of boys in Wales responded
at age 13 years or younger. When asked if they had been
drunk at least twice, no significant difference was
apparent between the genders at ages 13 years and 15
years, although prevalence did substantially increase
with age (4% of girls and 8% of boys at age 13 years
and 26% of girls and 27% of boys aged 15 years).
Weekly alcohol consumption in 13-year-olds was higher
in Wales than in England and Scotland, and Wales had
the third highest percentage amongst 13-year-old girls
when compared with all countries taking part in this
international study [6].

During 2009-10 alcohol was identified as the main
concern for treatment; 218 referrals were indicated for
individuals aged under 15 years (101 male; 117 female)
and 1031 for those aged 15 to 19 years (643 male, 388
female). The number of annual hospital admissions
attributed to alcohol use is consistently higher in females
aged 14 years or younger when compared with boys;
however, the number of admissions has consistently
declined in females (110 in 2008 to 95 in 2009) whereas
in boys an increase was observed between the last two
surveys (58 during 2008 to 68 in 2009). For 15-19-year-
olds, an initial increase in hospital admissions between
2005 and 2006 has since continued to decline (118
admissions for males during 2009 compared with
91 for females) [4].

Northern Ireland

Just over half (54%) of 11-16-year-olds in Northern
Ireland report they have consumed alcohol, of which
over three-quarters (76%) were aged 13 years or youn-
ger when they had their first drink. One-fifth of these
pupils no longer drink, and two-fifths (38%) report
drinking alcohol within the previous week [5]. On
1 March 2010 a total of 644 young people aged under

18 years were seeking treatment from drug and alcohol
services in Northern Ireland. Half of these young people
(49.5%) accessing health services were seeking treat-
ment for alcohol use alone, and 23.9% sought treatment
for alcohol and drug use [11].

Ilicit Drug Use
England and Wales

According to the 2009/10 British Crime Survey, 40.7%
of 16-24-year-olds in England and Wales were esti-
mated to have ever used illicit drugs (approximately 2.7
million young people). Of this population 20.0% had
used illicit drugs over the previous year (an estimated
1.3 million people) compared with higher figures
reported in the past (29.7% in 1996 and 22.6% in
2008-09). Cannabis remained the most common drug,
used by an estimated one in six adults (16.1%; an
estimated 1.1 million young adults) followed by powder
cocaine (5.5%) and ecstasy (4.3%). Within the same
population, the age of first use had lowered with respect
to cannabis (16 years) and cocaine (18 years) whereas
age of first use of ecstasy had reportedly stabilized

(18 years) [2].

England Alone

A survey of 11-15-year-olds in England during 2009
reported a continuing decline in overall drug use, from
29% in 2001 to 22% in 2009, with boys more likely to
have taken drugs than girls in the last year (16% and
14% respectively). The most common drugs used
included cannabis (8.9%) or volatile substances such
as glue, gas, aerosols or solvents (5.5%). Drug use also
directly correlated with age, with 5% of 11-year-olds
using drugs over the previous year rising to 30% of 15-
year-olds. The reported trends in relation to age of first
use showed those aged 12 years or younger were more
likely to have used volatile substances whereas respon-
dents who reported age of first use as 13 years or older
were more likely to have consumed cannabis. Moreover,
the pattern of drug use was also linked to the type of
drugs students used. The younger users using volatile
substances were less likely to describe frequent drug use
when compared to older students using Class A drugs
including cocaine [8].

The treatment trends for substance use amongst
young people in England have seen figures more than
double in the last 5 years; however, recent reports
indicate the numbers are stabilizing, with 23528
under-18s identified in specialist substance misuse ser-
vices — a reduction of 525 from 2008-09. The majority
of young people will experience problems with
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cannabis (53%), 2% will seek help with problematic
heroin or crack use, less than 2% will seek assistance
with cocaine use (a reduction of 43% over the last 2
years), and less than 0.5% will seek help with ecstasy use
(areduction of 79% over the last 2 years). The number of
young people seeking help is also directly correlated
with age, and those who are younger are less likely to be
seen in treatment services. Moreover, in the under-12
age range no individual was treated for Class A drug use
although a small number did require support for canna-
bis, alcohol, and solvent use [10].

Wales Alone

Reported lifetime cannabis use amongst 15-year-olds
during 2005-06 was 32% amongst girls and 30%
amongst boys. Recent cannabis use (within the last 30
days) was 12% amongst boys and 11% amongst girls [6].

Welsh statistics for 2009—10 provide further informa-
tion regarding admissions to healthcare services for drug-
and alcohol-related concerns across the population.
Where substance use was identified as a main concern,
180 referrals were aged 15 years or younger and 1222
were between 15 and 19 years. Amongst the under-15-
year-olds, five referrals were identified for heroin-related
treatment, 121 for cannabis, three for amphetamines, and
two cases for cocaine use. For the 15-19-year-olds, 218
referrals were reportedly for heroin-related concerns, 698
for cannabis, 36 for amphetamines, 77 for cocaine, and six
for crack cocaine [4].

From referrals made during 2009-10 for individuals
aged under 20 years, 1760 (75.1% of individuals) were
not previously known to services; however, 1099 had
been seen on an earlier occasion and 516 had been seen
during the previous year [4].

Further statistics reported for young people during
2009-10 included those aged 16 years or younger who
had been excluded from school. From the 19 247 exclu-
sions reported, substance misuse was identified in 14.1%
(n=30) of permanent exclusions, 2.2% (n=384) of
fixed term 5 days or less, and 4.3% (n=70) were for
fixed term exclusions of 6 or more days. Whilst overall
numbers for all exclusions have declined over past
surveys, the proportion linked with substance misuse
increased by 14.1% from 2006—07 to 2007-08 and by
15.2% from 2007-08 to 2008—-09 [4].

Scotland

The 2009/10 Scottish Crime and Justice Survey (SCJS)
reported the incidence of drug use correlating with age
and the lowest age ranges surveyed reporting the highest
use. Drug use within the previous year was reported by
20.2% of 16-24-year-olds compared with 0.2% of those

aged 60 and over. Drug use in the month prior to survey
found 11.7% of 16-24-year-olds had used drugs com-
pared with 0.1% of those aged 60 or over. When
questioned about age of first use most reported 1619
years (52%), and 25.2% indicated they were less than 16
years old. The majority of users (78.3%), regardless of
age, reported cannabis as their first drug used [12].

In a survey of the younger Scottish population, drug
use was observed to increase with age (23% of 15-year-
olds reporting drug use compared with 7% of 13-year-
olds). The reported trends for drug use show that the
figures in Scotland have stabilized since 2006, with the
only reduction observed in 13-year-old boys (from 4%
to 3%). In the past boys were more likely to report drug
use than girls; however, in 2008 a significant difference
was only reported amongst 15-year-olds (25% of boys vs
22% of girls). The majority of students reported canna-
bis as their drug of choice (13% of 15-year-old boys,
10% of 15-year-old girls and 2% for both 13-year-old
girls and boys) [1].

Social housing was also correlated with age of first
use: those living in social rented accommodation were
more likely to have first tried a drug when aged under 16
compared with those in private rented accommodation
(36.6% vs 25.8%, respectively). This trend was also
evident with those living in the 15% most deprived areas
of Scotland, who more likely to first try drugs aged
under 16 when compared with the rest of the population
(36.6% vs 23.1%, respectively) [12]. The most fre-
quently reported locations of drug use in Scotland,
were outdoors (46% of 15-year-olds and 47% of 13-
year-olds) and at someone else’s home (36% of 15-year-
olds and 24% of 13-year-olds). Girls were more likely
than boys to take drugs at someone else’s home [1].

The SCJS 2009/10 victims of violent crimes reported
the offender(s) involved had been under the influence of
drugs in just over one in four (26%) cases. The figure for
Scotland was higher than the equivalent figure for
England and Wales for the same period (20% of violent
crimes) [3].

Northern Ireland

In Northern Ireland a survey of 6902 school pupils aged
11-16 years during 2007 determined that 15% had been
offered solvents. Whilst 8% of pupils had inhaled sol-
vents, over half (55%) indicated they were no longer
using. Twenty-four percent of pupils surveyed reported
they had been offered drugs (excluding solvents) of
which fewer than half (49%) had used drugs at any
time. The most common drugs tried included cannabis
(9%), poppers (6%), ecstasy (3%), and cocaine (3%).
Questions in relation to frequency of use for the most
common drug determined that one in four (26%) used



ADOLESCENT ADDICTIONS IN THE UNITED KINGDOM 13

cannabis at least a few times a month, one in four (26%)
used less than a few times a year, and two out of five
(41%) were not current users [5]. On 1 March 2010 a
census in Northern Ireland identified that 5846 individ-
uals were enrolled in treatment programs offered by
drug and alcohol treatment agencies. Of these, 73% were
male and 27% female, and the majority were over
18 years of age (89%). Six hundred and forty-four
individuals aged under 18 years were treated of
whom 80% were male. A total of 1294 individuals
presented for treatment in relation to drug use alone
and of these 13% (171 individuals) were under 18 years.
From the 1224 individuals presenting for both drug and
alcohol misuse, 13% were under 18 years [11].

Smoking
England

Three in ten (29%) students aged 11-15 years in
England during 2009 reported having tried smoking at
least once. Six percent of students reported regular
smoking at least once a week with girls more likely
to do so than boys (7% vs 5%, respectively). Prevalence
was reported to increase with age, from less than 0.5% to
15% in 11- and 15-year-olds respectively, although
overall the trends for prevalence had declined from
previous annual surveys. Other factors associated with
higher likelihood of smoking included ethnicity (White
pupils were more likely to smoke than pupils of Black or
Mixed ethnicity), being in receipt of free school meals,
and coming from a low income family. Regular smoking
was linked to alcohol consumption, drug use, and
truancy and exclusion from school [8].

For the period 2005-06, 15-year-old girls were sig-
nificantly more likely to have smoked at age 13 years or
less (34% of girls compared with 26% of boys). When
weekly smoking habits were analyzed over a range of
years no significant age difference was apparent in 11-
year-olds (1% of boys and girls smoked weekly). By age
13 years, a significant difference was determined, with
girls more likely to report smoking weekly (12% of girls
compared with 6% of boys). At 15 years this significant
difference between genders was sustained, with 23% of
girls smoking at least once a week compared with 12%
of boys. Lower family affluence was significantly asso-
ciated with both early smoking initiation and reporting
weekly smoking in girls surveyed. This association was
not apparent in boys [6].

Scotland

In Scotland the legal age for smoking was increased
from 16 to 18 years during October 2007. The most

recent trends, published in 2008, reported prevalence of
smoking increasing with age, with 4% of 13-year-olds
smoking regularly and 4% smoking occasionally, com-
pared with 15% and 6% respectively of 15-year-olds.
There was no gender difference amongst 13-year-olds;
however, 15-year-old girls were less likely to have never
smoked than boys (47% vs 55%, respectively) [1].

In Scotland, most school students surveyed reported
that family played a significant role in stopping them
smoking or persuading them to smoke. Where families
were aware of smoking behaviors regular smokers were
more likely to be allowed to smoke at home. Deprivation
was also associated with smoking, with a greater asso-
ciation observed amongst 13-year-olds when compared
with 15-year-olds. The ages of friends was also shown to
vary by smoking status, with smokers more likely to
have friends of mixed ages when compared with non-
smokers [1].

Wales

During 2005-06 girls were significantly more likely to
report first smoking at age 13 years or younger (34% of
girls compared with 26% of boys). Atage 11 years 1% of
girls and boys reported smoking at least once a week. By
age 13 years, girls reported significantly higher rates of
weekly smoking (12% of girls compared with 6% of
boys). This significant difference was sustained up to the
age of 15 years, when 23% of girls and 12% of boys
reported smoking at least once a week. The findings
show early experience of smoking and higher levels of
weekly smoking amongst girls was significantly associ-
ated with lower family affluence in Wales [6].

Northern Ireland

During 2007 just under a quarter of 11-16-year-olds in
Northern Ireland reported having smoked tobacco, of
whom four-fifths indicated starting at age 13 years or
younger. Sixty-four percent of those who had smoked
reported no longer doing so and a quarter reported
smoking every day. Four-fifths of pupils who smoked
at least once a week indicated a desire to quit [5].

Prescription Drugs

In Britain many of the national resources for indicating
drug use prevalence and trends do not provide informa-
tion regarding prescription drug use. The SCJS explic-
itly excludes data in relation to prescription drug use;
similarly, SALSUS, British Crime Survey and General
Lifestyle Survey do not report prescription drug use
trends.
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Across Europe, figures for use of non-prescribed
tranquilizers or sedatives can be derived from the
2009 ESPAD survey for respondent countries across
Europe. The reported trends varied from 0 to 2% in
Armenia, Austria, Russia, and the United Kingdom to
15% in Poland, Lithuania, France, and Monaco. Overall
figures for gender differences indicated girls reported
higher levels of prescription drug use (8% vs 5%)
although no difference was found in half of all countries.

RISK AND RESILIENCE

There are a host of “reasons” why people use substances,
and of factors, or interaction of factors, that may influ-
ence their decisions. These may include increasing
availability, low price, promotion of drinks aimed at a
particular group, peer pressure, a culture that encourages
“drinking to get drunk,” early onset of substance misuse,
parental divorce, poor parental supervision, parental
substance misuse, age, sex, region of the country,
genetic predisposition, and personality type. Associa-
tions or correlations between some of these so-called
risk factors do not equate to causality, thus decreasing or
eliminating one or more might not result in any reduc-
tion of incidence of misuse (see [13—15]).

There is a substantial epidemiological literature on
factors associated with increased risk of illicit drug use
among young people [14]. The nature of the evidence is
complex, with high-risk groups identified such as the
homeless, those looked after by local authorities, pros-
titutes, truants, those excluded from school, young
offenders, children from families with substance-
abusing parents or siblings, and young people with
conduct or depressive disorder. The detailed review
undertaken by Frisher ef al. [14] further explored these
issues and identified some inconsistencies and contra-
dictions. The following summary not only outlines that
review but highlights some of the complexities in the
analysis and interpretation of the findings as well as the
implications for treatment and for policy.

The strongest and most consistent evidence links
family interaction to drug use. The key elements of
family interaction are parental discipline, family cohe-
sion, and parental monitoring. Modification of parental
monitoring may be effective in reducing adolescent drug
use. Some aspects of family structure are linked to
adolescent drug use. There is also consistent evidence
linking peer drug use and drug availability to adolescent
drug use. These factors probably explain the consistent
findings that age is strongly associated with prevalence
of drug use. There is also limited evidence linking self-
esteem and hedonism to drug use. Where the current
evidence for a relationship with drug is less clear,
additional categories include gender, mental health,

parental substance use, attention deficit-hyperactivity
disorder (ADHD), stimulant therapy, religious involve-
ment, sport, health educator-led interventions, school
performance, early onset of substance use, and socio-
economic status. No evidence was found linking ado-
lescent drug use in the United Kingdom to ethnicity,
language, or place of birth. This does not mean that such
links do not exist, only that the review did not consider
any relevant studies.

The evidence points to associations between a diverse
group of risk factors for drug use. These factors include
parental discipline, family cohesion, parental monitor-
ing, peer drug use, drug availability, genetic profile, self-
esteem, hedonistic attitudes, reasons for drug use, and
the ratio of risk/protective factors. There is less consist-
ent evidence linking drug use to mental health, parental
substance use, ADHD/stimulant therapy, religious
involvement, sport, health educator-led interventions,
school performance, early onset of substance use, and
socioeconomic status.

Where the causal nature of these associations has been
tested in intervention trials, effects have generally been
small. This could be because the factors are not readily
amenable to intervention, because the associations are
not causal, because the influence of individual factors is
small, because findings in one population do not gener-
alize to others, or for a combination of these reasons.

Risk factors have differential predictive values
throughout adolescence. Some factors may occur at
birth (or before) while others occur at varying times
throughout adolescence. Some factors may persist for
long periods of time while others are short lived.
Different factors may be associated with the initiation
and continuation, or even cessation, of drug use,
although this distinction is not always clear in the
literature. Risk factors are not discrete entities and
their complex interactions are difficult to conceptual-
ize, let alone analyze. The distinction between early-
and late-onset risk factors is important as preventive
measures may need to differentiate and to focus on
particular age groups.

The psychosocial developmental stage and associated
cognitive, social, and biological risk factors may influ-
ence both the development of comorbidity and the way it
is manifest in a clinical situation. For example, impul-
sivity may feature prominently since decision-making
and appreciation of risk have not fully developed. An
appreciation of this complexity should inform interpre-
tation of further studies and surveys.

England

A survey of young people in England during 2009
determined a number of risk factors associated with
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drug use, smoking, and alcohol consumption. Demo-
graphics that were determined to be associated with the
likelihood of trying drugs included gender (boys more
likely than girls), age (use became more common with
age), and ethnicity (increased likelihood with Mixed,
Asian, and Black ethnicity when compared with White
ethnicity). Different types of drugs used also influenced
the pattern of drug use: for example, pupils experiment-
ing with volatile substances or solvents were typically
younger than those taking other drugs; however, those
using volatile substances were less likely to report
frequent drug use. Family attitudes toward drug use
significantly influenced drug use, with students’ behav-
iors paralleling expected family attitudes. Drug use
within the previous year was also more likely with
students who reported regular smoking and recent drink-
ing, exclusion from school, and truancy from school.

Smoking was also linked to gender and ethnicity but
followed the opposite trends to drug use: girls were more
likely to smoke regularly than boys, and White pupils
were more likely to smoke than those of Black or Mixed
ethnicity. Like drug use, prevalence was linked with age,
drinking alcohol, drug use, exclusion from school, and
truancy. In addition pupils in receipt of free school meals
(indicator of low family affluence) were more likely
to smoke.

A gender difference was not as apparent where
alcohol consumption over the previous week was
reported. The link to ethnicity followed the same trends
as smoking, that is, White pupils were more likely to
have drunk alcohol recently than Mixed or Asian
ethnicities. Other similar patterns included age, regular
smoking, recent drug use, exclusion from school,
and truancy.

Pupils who reported one of either smoking, drinking,
or drug use were more likely to have done one or both of
the others [8]. Frequency of alcohol consumption has
been shown to be associated with poly-substance use in
other surveys of slightly older young people aged 16 to
19 years. Here visiting nightclubs and age were the
strongest indicators of poly-substance use; however, the
young adults (16 to 19 years) were more likely to have
been poly-drug users within the previous year than older
respondents surveyed [2].

Global Findings

The findings for Wales are reported in the HBSC survey,
which also reports associations for gender, age catego-
ries, and family affluence. Associations will vary across
countries and geographical regions. During 2005-06, in
one-third of all countries boys were more likely than
girls to start smoking at a young age; low family
affluence was also an identified indicator although

more typically reported in girls in northern Europe.
Weekly smoking rates were observed to increase
between the ages of 11 and 15, with the greatest increase
observed between 13 and 15 years. Where gender was
identified as a risk factor, boys were more likely to
smoke weekly when compared with girls. Geograph-
ically, rates of weekly smoking were lowest in Canada
and the United States, and highest in eastern Europe.
Higher rates of smoking were associated with lower
family affluence although more strongly in girls in
northern Europe. Age and gender were also identified
as risk factors for weekly drinking rates and the asso-
ciations were identical to those for smoking. Overall
boys in northern Europe reported low rates of weekly
drinking, although the United Kingdom was an excep-
tion to this. Higher family affluence was also strongly
associated with higher rates of weekly drinking particu-
larly in boys but less so in girls. Age, gender, and family
affluence were also associated with reports of drunken-
ness. Geographically, high rates of drunkenness were
more common in northern Europe and more strongly
linked with girls than boys.

The only drug use measured in the HBSC survey is
cannabis use and where lifetime cannabis use is con-
cerned the data present findings from the 15-year-old
age range alone therefore no association with age can be
determined within these parameters. Cannabis use was
more prevalent in boys compared with girls (where a
significant difference between the genders was appar-
ent); however, it must be noted that no gender difference
was apparent in many of the countries. Geographically
the highest rates were reported in the United States,
Canada, and northern and eastern European countries.
Whilst associations with family affluence were deter-
mined these were mixed between low and high family
affluence depending on geographical region. Generally
high family affluence was associated with cannabis use
in eastern European countries [6].

Prescription Drugs

Whilst risk factors for prescription drug use are notably
absent from many of the national surveys, a number of
scientific studies are recognized to provide evidence of
association, albeit contradictory in a number of instan-
ces [16]. One study using data from the National Survey
on Drug Use and Health (NSDUH) in the United States
reported the findings for risk factors associated with
prescription drug use in adolescents aged 12 to 17 years.
The significant predictors were determined to be poorer
academic performance, past-year depression, past-year
mental health treatment, risk-taking preference, and use
of cigarettes, alcohol, marijuana, and cocaine and/or
inhalants [16].
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SPECIALIST SERVICES FOR ADOLESCENTS

A framework for an integration of epidemiological
methods and provision of service has been conceptual-
ized by Frisher et al. [14]. Those young people whose
use/misuse was established in general population or
school surveys such as ESPAD were likely to require
Tier 1 services, whilst those who had “regular”
use/misuse were likely to require Tier 2 provision.
However, once the young people had progressed to
harmful use, reported in, for example, drug misuse
databases, and who presented in general medical, crimi-
nal justice, and social services, the components of a
Tier 3 service were required. The most severely
affected, namely those with dependence and who
attended specialist clinical services, were likely to
need intensive Tier 4 services.

As noted above, as young people who are at risk of
poor health outcomes are the least likely to approach
services, integration of agencies can promote entry, and
avoid duplication and gaps. While these agencies
include the health services (including addiction, child
and adolescent and adult psychiatry, general medicine,
obstetrics, pediatrics, midwifery, health visitors, and
others), other statutory, and increasingly non-statutory,
agencies, such as social services (for education, training,
employment, housing), criminal justice, and the volun-
tary sector, are essential components [17]. Protocols
and pathways, although conforming to NICE (National
Institute for Health and Clinical Excellence) guidelines
where feasible and encompassing national policies (e.g.
National Treatment Agency, the Children’s and Young
People’s National Service Framework), must allow for
flexibility and sustainability. Therefore, resources for
staffing, facilities, and training are vital components
[18-20].

What the appropriate goals and outcomes for adoles-
cents are is a question for debate — as many normally
functioning young people are using substances, absti-
nence may not be perceived as appropriate. Offending is
commonplace among the most severely affected young
drug users, often in the context of parental substance
misuse and/or mental illness, family conflict, school
exclusion, mental illness in the young, self-harming,
poor housing, and social service involvement. For this
reason, the “Pathways to Problems” report [21] recom-
mended that “. . . the NTA should continue to promote
and monitor the development of accessible services
for young people with serious tobacco, alcohol or
drug-related problems, and to take active steps that these
services are coordinated with other initiatives that
engage with vulnerable young people.” The perceptions,
views, and experiences of practitioners are also
important [22].

A triage or stepped approach has been conceptualized
to manage multi-provider, multi-agency, and multi-
disciplinary services. The structure of services for ado-
lescents is very different from that for adults. The Health
Advisory Service reports (1996, 2001) identified a four-
tier framework similar to that described for child and
adolescent services. The functions of each tier rather
than the professional discipline involved are the focus
[18,19]. A key issue is that interventions for those young
people whose substance misuse is serious enough to
require specialist help are not isolated but integrated
with other medical and social services so that continuity
is established and maintained. Whilst recognizing that
different models and configurations have developed in
different regions due to a variety of factors including the
prevalence of substance misuse, the general level of
affluence or deprivation, existing services, and leader-
ship in service development and innovation, the follow-
ing outlines the conceptualization of UK addiction
services [18,19].

® Tier 1: Universal, generic, and primary services.
This tier is aimed at all young people. It provides
information and advice, health promotion, and sup-
port to all young people, parents, families, and carers.
At this level, vulnerable individuals with risk factors
including child protection issues may be identified.
Staff in such generic and mainstream services should
be aware of the need for a destigmatizing, non-
confrontational, empathic approach to substance
issue and be equipped to identify where more com-
plex interventions may be required.

® Tier 2: Specialist services. This tier is directed at
vulnerable children who are in contact with child-
ren’s services such as Child and Adolescent Mental
Health Services (CAMHS), Youth Offending Team
(YOT), pediatrics, child psychology, and voluntary
services and who are potentially vulnerable to the use
of substances. Staff should be skilled in the compre-
hensive assessment of children and young people and
appreciate the context of developmental issues.
Implementation of advice and counselling, crisis
management, outreach, interventions with family,
as well as competence in “brief interventions” or
motivational enhancement treatments for substance
misuse are part of the role. Collaboration with agen-
cies in the formulation of care planning so that
interventions are integrated — and substance misuse
interventions are not delivered in isolation — is a key
component.

® Tier 3: Specialist addiction services. This tier com-
prises a multi-disciplinary team to deliver a complex
range of interventions for young people who have
harmful and potentially serious substance misuse
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problems and dependence on substances. Close col-
laboration with CAMHS, youth justice, voluntary
agencies, and medical services is needed in the
delivery of these complex care plans. These services
should be integrated with children’s services and
should cater for the needs of young people and not
be based on adult models. Staff should be competent
in the delivery of the range of pharmacological and
individual, group, and family psychological treat-
ments that are available for the treatment of depen-
dent substance use. Staff also need to be trained in the
intricacies of the relationship between mental, phys-
ical, and social problems and substance misuse in this
age group so that appropriate links can be forged
between the diverse agencies in the locality or region.

® Tier 4: Very specialized services. These are
intensely focused interventions of a pharmacological
and psychological nature that need to be imple-
mented in a residential or inpatient setting or in a
structured day program due to the severity of the
problems. Since there are no residential units for
adolescent substance misusers at present, units such
as inpatient CAMHS, forensic, or pediatric units
might be appropriate for different stages of the
care plan. Inpatient detoxification for alcohol depen-
dence or titration of opiate substitution treatment are
examples of medical interventions requiring inpa-
tient treatment. Intense daily psychological support
may only be achieved in an inpatient CAMHS unit or
a structured day program. Coordination of support
for accommodation, education, and other social
needs may also require crisis and fostering place-
ments in order to achieve stability and safety in
critical situations rather than the professional groups
involved in provision of care.

Children and young people may need a range of
services from a number of tiers at different times.
Tiers 3 and 4 should not be involved without support
from Tiers 1 and 2. Tiers 1 and 2 are key to the develop-
ment of a broader base, a more comprehensive approach,
and the establishment of credibility and trust. Continuity
of care from Tier 1, particularly in health and education, is
crucial. Where possible the intervention should be coor-
dinated and managed within Tier 1. This should reduce
the stigmatization and attempt to “normalize” the child
and his/her family. For those young people not connected
with Tier 1, any other services involved should seek to
ensure reintegration and provision of services at Tier 1.
Tiers 3 and 4 act as a base for specialist opinion and
focused interventions. Thus, adolescents with comorbid
disorders are most likely to be treated in Tiers 3 and 4.

The main elements that contribute to quality and
effectiveness are assessment, a comprehensive

approach, family involvement, developmental appropri-
ateness, engagement and retention, qualified staff, gen-
der and cultural competence, and outcomes [23,24]. Of
note is the finding that treatment quality was signifi-
cantly greater in programs offering intensive levels of
care. This is relevant since mental illness makes the
likelihood of relapse greater even after remission [25].

POLICY

In recent years UK substance misuse policy has priori-
tized young people and has attempted to utilize evidence
to underpin recommendations where possible. Amongst
the policy initiatives that have evolved are: Hidden
Harm [26); Hidden Harm: Three Years On [27]; Every
Child Matters [28]; the National Service Framework for
Children, Young People and Maternity Services [29];
Every Child Matters: Change for Children, Young Peo-
ple and Drugs [30]; the updated Working Together to
Safeguard Children [31], with its updated and revised
models of care for drug treatment [32]; Pathways to
Problems and the implementation of its recommenda-
tions [21]; and the report of the most recent National
Confidential Inquiry into Maternal and Child Health
(2007), Saving Mothers’ Lives [33].

Governments around the world have attempted to deal
with alcohol-related problems. Babor rated the UK
Strategy according to a set of guidelines he and others
had developed [34]. Almost 90% of the recommenda-
tions were “untested” or “ineffective” policy options.
Five areas were well supported by research (e.g. early
identification of problem drinkers, server training). In
some of the areas supported by the Strategy, there was
evidence that these would not be effective (e.g. product
labels, responsible drinking messages, designated driver
programs). Other areas had insufficient research evi-
dence (e.g. good policing, information dissemination).

Drugs

In the UK the most recent drug strategy was published in
2010 setting out the three key responses to illicit drug
use: reducing demand, restricting supply, and building
recovery and the move toward more local powers to take
direct actions in response to local needs. Young people
are featured more prominently where reducing demand
is reported and the key responses highlighted include
education and advice and early intervention. The strat-
egy also highlights the need for a more concerted
response to alcohol and drug use given the normalization
of poly-substance use and increasing numbers of people
presenting to services with complex treatment needs.
The key treatment concern highlighted within the strat-
egy was mental health issues, with the acknowledged
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literature demonstrating that mental illness starts before
adulthood and that those experiencing mental illness are
at higher risk of substance misuse. Since most young
people are unlikely to present to services with substance
dependence issues the need for services to adapt to their
unique needs is identified [35].

In the United Kingdom NICE is a major national
resource for clinicians and agencies seeking guidance
with regard to health improvement and treatment. The
current guidelines include a number addressing mental
health and behavior that provide information on alcohol,
drug use, and smoking in young people [36]. The
summaries provided here are derived from completed
documents; however, a number of others currently under
development are also available from the NICE website.

For drug use treatment in the general population,
NICE have published guidance for opioid detoxification
and psychosocial interventions although neither of these
are recommended when considering a population youn-
ger than 16 years [37,38]. The guidance, which has been
specifically developed for young people, highlights the
need to identify vulnerable groups within the population
of those aged 25 or younger. Specific recommendations
highlight the need for local policy development, the use
of existing assessment and screening tools, a coordi-
nated response that includes all relevant agencies and
stakeholders, the use of family-based therapy programs,
utilization of group-based behavioral therapy where
appropriate (high-risk 10-12-year-olds), inclusion of
parents/carers in interventions, and the use of motiva-
tional interviewing in older children (those attending
secondary or further education) [39].

Alcohol

From the general guidance on prevention and treatment
of alcohol misuse/abuse, young people are consistently
reported as a unique population with specific needs; the
age range considered is typically 10 years or above with
the exception of one piece of guidance informing
school-based interventions on alcohol. In the United
Kingdom there are no recommended consumption levels
for children and young people and the focus for school-
based interventions is underpinned by the prevention
model, which seeks to encourage nil consumption or to
delay the age at which young people start drinking.
Different countries, however, do have different
approaches to alcohol education within this age group.
Whilst the “harm reduction” approach is typically
favored for young people in the United Kingdom by
contrast in the United States, where most of the research
on school-based interventions comes from, abstinence is
encouraged among children and young people. The three
key recommendations are aimed at ensuring that

alcohol-related interventions are embedded within the
school curriculum, are comprehensive, include parent/
carer support packages, promote awareness among
teaching staff to recognize and respond to risks, work
in partnership across services, ensure appropriate refer-
rals are made when required, and follow best practice on
child protection, consent, and confidentiality. A number
of factors that influence alcohol consumption in children
and young people are identified among a range of
sources including drug use, family conflict, parenting,
poor school attendance/attainment, pre-existing behav-
ioral problems, and living circumstances (e.g. living
with single or step-parent, being in care, homelessness)
[40].

The current guidance for prevention of harmful or
hazardous alcohol consumption is underpinned by two
approaches — at the population level and at the individual
level. Specific recommendations from the national pol-
icy include action taken to address the cost of alcohol,
the availability of alcohol (licensing regulations), alco-
hol advertising, improved server training and enforce-
ment of current regulations, screening for alcohol-
related problems in those aged 16 years or over, and
supporting those at risk aged 10 to 15 years. The
evidence supporting each of these recommendations
can be accessed from the guidance. However, it is
highlighted that much of the evidence is derived from
studies with adults and therefore, in some instances, is
inappropriate for a young population (e.g. understand-
ing, emotional development) [40].

The increased risks that apply with those younger than
18 years are further acknowledged by the recommenda-
tion that lower thresholds be used in assessment and
referrals for treatment although the unlikelihood of an
individual presenting with harmful alcohol consumption
levels at these ages is also acknowledged. These rec-
ommendations are further extended to other vulnerable
populations including those who have cognitive impair-
ment or multiple comorbidities, lack of social support, or
learning difficulties. The lack of evidence available for
young people was noted [41].

In the United Kingdom, owing to the limitations
within the current knowledge base, there is no robust
alcohol dependence assessment tool available for use
with young people. The current guidelines recommend
use of the Alcohol Use Disorders Identification Test
(AUDIT) amongst 10-16-year-olds with a caution to
adopt lowered thresholds considering the higher risks in
this population. The use of a more comprehensive
validated assessment tool is recommended when a
need for treatment is identified, with the examples given
including the Adolescent Diagnostic Interview (ADI) or
Teen Addiction Severity Index (T-ASI). The limitations
of these tools are also acknowledged, and the inclusion



ADOLESCENT ADDICTIONS IN THE UNITED KINGDOM 19

of data from parents or carers wherever possible is
recommended. For those aged between 10 and 17 years
two first-line treatment models are described: (i) individ-
ual cognitive therapy for those with limited comorbidities
and good social support; and (ii) multi-component
programs for those with significant comorbidities and/or
limited social support. The goal for all treatments
directed toward this age range should be to achieve
abstinence in the first instance. Where multi-component
therapy proves ineffective the use of drug treatment
alongside cognitive therapy is recommended. For this
age range no drug is currently recommended for use in
the United Kingdom. However, in 2000 the Royal
College of Paediatrics and Child Health issued a policy
statement about the use of unlicensed medicines in
children and young people where professional opinion
is identified and there are no suitable alternative treat-
ments. NICE guidelines recommend the use of acampro-
sate or naltrexone [42].

On an international level, Anderson in 2004 noted the
evidence for three types of effective policy [43]:

1. Population-based, including taxation, advertising,
regulation of density of outlets, hours and days of
sale, drinking locations and minimum drinking age.

2. Problem-directed policies (e.g. drunk driving).

3. Interventions aimed at individual drinkers (e.g.
primary care-based brief interventions).

A World Health Organization (WHO) report further
underlines the fact that taxes are the most cost-effective
option in terms of preventing ill health or premature
death. However, brief interventions prevent more ill
health and death, although at a greater cost [44].

Smoking

In the UK during 1998 the “Smoking kills” White
Paper set targets to reduce the number of children
aged 11-15 who were regularly smoking, from 13%
in 1996 to 9% by 2010 [45]. In 2007 further legislation
was introduced to make public places smoke-free and
during the same year the legal age for tobacco sales
was increased from 16 to 18 years. In recent years the
Health Act 2009 has resulted in the banning of promi-
nent tobacco displays in shops by 2013, and a further
tobacco control strategy was published in 2010. In
terms of specific public health guidance the strategies
employed at a population level should include the
utilization of mass media to raise awareness of the
harms of smoking and point-of-sale measures located
where tobacco is sold and acting as a deterrent to illegal
sales [46]. Within the school setting five key recom-
mendations drive the efforts to ensure those aged

19 years or under receive the appropriate messages
within educational institutions:

® development of comprehensive and widely publi-
cized policies across establishments;

® adult-led interventions embedded within the teaching
curriculum;

® peer-led interventions with special reference to those
that are evidence-based — e.g. A Stop Smoking in
School Trial (ASSIST);

® appropriate training and development opportunities
for those delivering interventions; and

® coordinated action that includes local action groups
[47].

The first-line treatment for those seeking smoking
cessation services is the provision of information,
advice, and support preferably through local smoking
cessation services. Since 2005, the Medicines and
Healthcare Regulatory Authority (MHRA) in the United
Kingdom has approved the use of nicotine replacement
therapy (NRT) amongst young people aged 12 to 17
years. NRT alone is not, however, recommended and it
should be considered alongside appropriate behavioral
support. Other treatments, such as varenicline or bupro-
pion, are not offered to young people under the age of 18
in the United Kingdom [48].

CONCLUSION

Young populations are still excluded in terms of avail-
ability and accessibility of services [49,50], and are
sometimes excluded from NICE guidance [38,51-53].
Accessibility, social acceptability, and the legal frame-
work not only influence the development of substance
misuse but also associated comorbid conditions, and
therefore also treatment options. In the United Kingdom
social and cultural differences across national bounda-
ries must be considered when devising policy. Thus it is
a difficult task to formulate policy based on evidence
partly because the evidence is not available.

There are many potential preventive and treatment
“interventions,” which include political, social, medical,
psychiatric, and economic measures. Some may be
implemented before the substance misuser ever experi-
ences a “problem,” in many different settings, whereas
some may apply at acute crisis points. Currently it is
acknowledged that those substance misusers who access
the health system are the more severely affected, and
some, for example binge drinkers, may be subject to
criminal justice measures; and yet the entire population
could benefit from educational interventions and
market forces, for example with regard to supply and
pricing. Thus any policy needs to be sustainable,
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coherent, long-term, and pragmatic. Finally considera-
tion must be given to how to formulate action across
international boundaries because substance use, perhaps
especially in the case of young people, is an increasingly
global phenomenon.

In 2008 the key elements of the services being
provided were outlined [20]. Providers were energetic
senior professionals working proactively and respon-
sively. The young people whom they served had multi-
ple complex needs and risks and were disadvantaged and
vulnerable. A comprehensive assessment was required
as were a cohesive range of interventions. It was
acknowledged that one service model was not the solu-
tion. The question as to which medical or other profes-
sional was most appropriate to manage this group was
not answered, and none were excluded. However, the
experience in the United Kingdom then was that addic-
tion psychiatrists and child and adolescent psychiatrists
were the ones who were actually seeking out the role and
undertaking the difficult but rewarding job. The report
ended as follows: “Everything that is done to help
troubled and distressed children should be informed
by a sense of history, a reflective awareness of current
value systems, economic and social factors, and by a
mature balanced judgement of what is or what is not
possible. Unfortunately, one of the enduring myths
about substance misuse is that treatment is generally
ineffective. Well-led, integrative, multiagency treat-
ments addressing a range of crucial aetiological factors
have the potential to dispel myths, helplessness and
stigma, engender a culture of therapeutic optimism
and salvage some young lives."

APPENDIX 2.1: EPIDEMIOLOGY DATA
FOR THE UNITED STATES

Alcohol

During 2009 the national Substance Abuse and Mental
Health Services Administration (SAMHSA) survey
reported current alcohol use amongst young people.
The proportions drinking alcohol were 3.5% of 12- or
13-year-olds, 13.0% of 14- or 15-year-olds, 26.3% of
those aged 16 or 17 years, 49.7% of 18-20-year-olds,
and 70.2% of 21-25-year-olds. Amongst older age
groups this trend was reversed to declining alcohol
use. Binge drinking was reported amongst 1.6% of
12- or 13-year-olds, 7.0% of 14- or 15-year-olds,
17.0% of 16- or 17-year-olds, and 34.7% of 18-20-
year-olds. The reported rates above were similar to those
for 2008 indicating a stabilization in alcohol consump-
tion patterns. Amongst young people aged 12 to 17 years
gender did not significantly affect their likelihood to
consume alcohol (15.1% of males and 14.3% of females

were current drinkers). Ethnicity was determined to be
an influencing factor for current alcohol use, with the
lowest rates found in Asians (6.5%), followed by black
youths (10.6%), American Indian/Alaska Native
(11.9%), Hispanic (15.2%), and white youths
(16.1%). Of youths who reported two or more races,
16.7% were current drinkers. The key difference
between the SAMHSA survey and other comparable
national surveys is the greater range of ethnicities
defined. Furthermore, the majority of US states will
have a higher minimum purchase age (typically 21
years) when compared with many European countries
(typically 18 years). In 2009, an estimated 10.4 million
persons in the United States aged 12 to 20 years,
reported under-age alcohol use within the last month
(27.2% of the population), 6.9 million (18.1%) were
binge drinkers, and 2.1 million (5.4%) were heavy
drinkers. Previous published findings reported a decline
in these figures between 2002 and 2008; however, the
findings between 2008 and 2009 are comparable [52].

For the period 2005-06 the HBSC survey provides
self-reported evidence of alcohol consumption at least
once a week amongst 11-, 13-, and 15-year-olds in the
United States. Two percent of girls and 4% of boys aged
11 years reported drinking alcohol, rising to 6% of girls
and 7% of boys at age 13 years, and 12% of girls and
14% of boys at age 15 years. Moreover, 9% of girls and
13% of boys aged 15 years indicated they had first
experienced drunkenness at age 13 years or younger.
There was no significant difference between the genders
for all age groups. Repeated incidence of drunkenness
was also investigated in the three key age groups (11, 13,
and 15 years). At age 11 years, girls were significantly
less likely to report being drunk on at least two occasions
(<0.5% compared with 2%). The difference between the
genders was not apparent at age 13 years (5% of boys
and girls reported being drunk at least twice) or 15 years
(20% of boys and girls reported being drunk at least
twice) [6].

Hlicit Drug Use

In 2009 the reported numbers of illicit drug users were
lower in the 12—17-year (2.5 million) and 18-25-year
(7.1 million) age categories when compared with people
aged 26 years or older (12.2 million). However, when
asked about current drug use, adults aged 26 years or
older were less likely to be current users when compared
with 12-17-year-olds and 18-25-year-olds (6.3% vs
10.0% and 21.2%, respectively). Moreover, when com-
pared with the previous year’s survey, the rate of past
month illicit drug use had increased amongst both
12—17-year-olds (from 9.3% to 10.0%) and 18-25-
year-olds (19.6% to 21.2%) [52].
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During 2005-06 the United States, alongside
England, Wales, Scotland, and Ireland, were amongst
the top 12 countries where 15-year-olds reported having
used cannabis during their lifetime. International find-
ings indicate boys are more likely than girls to report
using cannabis at this age; however, in countries with the
highest rates this gender difference is typically less
significant. In the United States the figures for lifetime
cannabis use were 31% for both boys and girls, and for
recent use (within last 30 days) 15% of boys and 12% of
girls [6].

Smoking

During 2005-06, 16% of 15-year-old boys and girls
surveyed in the United States reported first smoking at
age 13 years or younger. Higher levels of weekly
smoking were significantly associated with lower family
affluence in both boys and girls. At age 11 years, boys
were significantly more likely to report smoking at least
once a week (3% of boys compared with 1% of girls). By
age 13 years 4% of girls reported smoking at least once a
week compared with 3% of boys; however, the differ-
ence was not significant. Fifteen-year-olds in the United
States had the lowest levels of weekly smoking levels
compared with all countries taking part; at age 15 years
9% of girls and 7% of boys reported weekly smoking
with no significant difference between the genders [6].

Prescription drug use

In the United States the prevalence of prescription drug
abuse can be derived in part from the annual SAMHSA
survey, which reports non-medical psychotherapeutic
drug use including use of pain relievers, tranquilizers,
stimulants, and sedatives. In 2009, 3.1% of 12-17-
year-olds reported non-medical prescription drug use
[52]. The prevalence trends indicated prescription drug
use was most popular within the 12—13-year age range
and thereafter was superseded by marijuana use in the
14—17-year age groups. The longer-term trends for
non-medical use of prescription drugs in 12-17-
year-olds show a decline from 2002-03 (4.0%) and
a stabilization over the last two years of data available.
The figures for young adults aged 18 to 25 years from
2002 to 2009, however, provide evidence of increasing
prescription drug use (psychotherapeutic drug use
increased from 5.5% to 6.3% and use of pain relievers
from 4.1% to 4.8%) [52]. A US study of self-reported
behaviors in 12—17-year-olds across the country iden-
tified 36% of those who had used prescription drugs as
describing a detectable adverse effect, including toler-
ance, lost time as a result of seeking, using, or recov-
ering from use, and withdrawal. An estimated 17.4% of

prescription drug users met the criteria for substance
abuse or substance dependence, and the majority
(63.5%) were attributed to opioid medications,
21.5% were exhibiting problems resulting from multi-
ple prescription drugs, 6.5% were attributed to tran-
quilizers alone, 6.4% to stimulants, and 2.1% to
sedatives. The study found the strongest risk factors
for prescription misuse were: being 15 years or older,
having poor academic performance, past-year major
depressive episode, past-year mental health treatment,
risk-taking preference, and past-year cigarette, alcohol,
marijuana, or cocaine and/or inhalant use [14].
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INTRODUCTION

Every year, approximately one in five adolescents
engages in abusive, dependent, or problematic use of
illicit drugs or alcohol [1,2]. While the vast majority of
adolescent experimentation and use of psychoactive sub-
stances does not progress to substance use disorders,
studies suggest that adolescents generally exhibit higher
rates of experimental use and substance use disorders than
older populations [3,4]. Similarly, potential behavioral
addictions, such as problematic gambling, video gaming,
and internet use, have been shown to occur at higher
prevalences in younger than older populations [5-8]. In
addition, addictive disorders identified in adults most
commonly have onset in adolescence or young adulthood
[9,10], and earlier onset of substance use predicts greater
addiction severity and morbidity [10—13].

Early intervention reduces the severity and persist-
ence of addictive disorders and helps prevent the devel-
opment of secondary disorders, like substance-induced
mood, anxiety, or psychotic disorders. Identifying and
treating addiction in adolescence, during critical periods
in cognitive, personality, and social development, also
reduces the risk for developing maladaptive personality
traits and poor coping skills later in life. Furthermore,
because the risk for substance use increases markedly in
adolescents with pre-existing or co-occurring conditions
like attention-deficit/hyperactivity disorder (ADHD),
bipolar disorder, depression, or anxiety, and in those
with history of trauma or abuse; recognizing addiction
can serve as the proverbial “canary in the coal mine,”
and alert physicians to other conditions or issues that
would benefit from further evaluation and treatment.
Thus, targeting adolescent populations for addiction

screening and assessment is a prudent strategy that
can yield important clinical data.

Given this, addiction screening should be an institu-
tional priority and including the assessment of addiction
as a component of every clinical encounter with
adolescents should be considered the standard of care.
This chapter summarizes current knowledge regarding
the assessment of addiction in adolescents in outpatient
clinical settings. Strategies for the general approach
to evaluating adolescents and an overview of the “red
flags,” signs, and symptoms of common substance use
disorders and behavioral addictions seen in adolescents
are provided here.

TERMS USED IN THIS CHAPTER

Adolescence: The state of development, between
puberty and maturity, encompassing most of the
changes associated with the transition from childhood
into adulthood. Adolescence is a critical period of
cognitive, personality, and social development. Ado-
lescence is broadly defined here as the time of life from
11 to 21 years of age. Adolescents are a heterogeneous
population that includes individuals at various stages
of development and therefore exhibiting a wide range
of physical, emotional, and mental capacity. Because
adolescence represents a critical time in neuro-
development, the brains of adolescents are especially
sensitive to the effects of psychoactive substances.
Exposure to psychoactive substances in adolescence
can impact neural circuitry in maladaptive ways that
can reverberate well into adulthood.

Severity of use: For the purpose of assessment, it is
helpful to view adolescent substance use along a

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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continuum of severity, which extends from
experimentation with alcohol and drug use through
non-problematic use, problematic use, and finally dis-
orders of abuse and dependence [13,14].

Experimentation: The first use of psychoactive sub-

stances, most commonly alcohol, marijuana, inhal-
ants, and diverted prescription medications. While not
all experimentation leads to problematic use, early
experimentation with some substances is thought to
serve as a predictor of subsequent substance use
disorders. Because experimentation amongst adoles-
cents is So common, some view it as “normal” behav-
ior in older adolescents and even a sign of mental
health when it is limited experimentation with more
socially acceptable substances, such as alcohol or
nicotine. Similarly, total abstinence from experimen-
tation with psychoactive substances in adolescence
may in fact be a marker of potential psychopathology.
Alternatively, any experimentation with certain illicit
substances, such as heroin, and via certain modes of
administration, such as intravenous, is considered
maladaptive and should raise clinical suspicion for
current or future substance misuse, abuse, or

FARZIN YAGHMAIE AND ROBERT WEINSTOCK

® unsuccessful attempts to quit or cut down on use of
substance;

® spending a great deal of time obtaining, using, or
recovering from effects of a substance.

Of note, the appropriateness of applying substance use-

related diagnostic nomenclature designed for adults to
adolescents is the subject of much discussion [15,16].
While in general the use of DSM-IV criteria for
diagnosing substance use disorders in adolescents is
acceptable and sufficient, because adolescents report
fewer physiological symptoms of withdrawal than
adults and on average have had shorter time periods
to use substances compared to adults, fewer adoles-
cents meet strict criteria for dependence. This has led
some to suggest combining DSM-IV abuse and
dependence criteria into a single category for adoles-
cents, in which abuse and dependence are differenti-
ated by the number rather than the type of criteria
experienced [17]. Similarly, the DSM-V, projected to
be published in 2012—13 and still in draft at the time of
this writing, has sought to diagnose substance use
disorders based on a range of severity indicated by the
number of symptoms endorsed [18].

Phase of abuse: In addition to severity of use, identify-
ing the phase of active substance abuse is helpful to
establish an accurate assessment. The phases of active
substance abuse include current intoxication, current
withdrawal, early abstinence, sustained abstinence, or
recent relapse.

Motivation for use: An adolescent’s motivation or
reported reason for substance use is crucial for facili-

dependence.

Non-problematic use: Sporadic use, usually with peers,
without negative consequences.

Problematic use: Use with the first appearance of
adverse consequences such as accidents, injury, tru-
ancy, decline in school performance, or interpersonal
conflicts with parents or peers.

Substance abuse: Adapted from the American Psychi-

atric Association’s Diagnostic and Statistical Man-

ual of Mental Disorders, Fourth Edition (DSM-1V)

[14]; defined here as a pattern of substance use meet-

ing one or more of the following four criteria and

occurring repeatedly over the course of the previous

12 months, but not meeting criteria for diagnosis of

dependence:

® substance-related problems at school, work, or
home;

® use of substance in hazardous situations, such as
driving a car or riding a bicycle;

® substance-related legal problems;

® continued use despite problems or arguments with
friends or family.

Substance dependence: Adapted from DSM-IV [14],

defined here as a pattern of substance use meeting

any three of the seven following criteria during the

previous 12 months:

® tolerance or diminution of response to the sub-
stance after repeated use;

® withdrawal, which may be either physiological or
psychological;

® using more of a substance or using for longer
periods of time than intended;

tating treatment and should always be established
during assessment. Adolescents use substances for
a variety of reasons. Commonly reported reasons for
use are for recreation; to enhance social interactions;
to enhance academic performance; to regulate or
enhance mood or experiences; to boost self-
confidence; and to relax or cope with negative affec-
tive states like anxiety or depression.

Motivation for change: An adolescent’s willingness or

readiness to stop substance use is his or her motivation
for change. Five stages of change have been identified
[19], through which addicts are thought to progress
before sustained abstinence and recovery are
achieved:

1. Precontemplation: The first stage of change in
which addicts lack insight and have no wish to
change their addictive behavior.

2. Contemplation: The second stage of change
during which addicts are aware of and thinking
about changing their addictive behavior but have
not committed to change.

3. Preparation: The third stage of change during
which patients have decided to change and are
preparing to do so.
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4. Action: The fourth stage of change during which
patients actively modify their addictive behavior
and may cease substance use.

5. Maintenance: The fifth and final stage of change
during which patients maintain abstinence from
addictive behaviors and continuously work at
preventing relapse into substance use.

Screening: A brief procedure, in which standardized
questionnaires are administered to estimate the prob-
ability of the presence of a problem and identify the
need for further evaluation. Screening does not estab-
lish definitive diagnosis of an addictive disorder but is
used to identify adolescents that need further assess-
ment. Screening can also provide insight into an
adolescent’s awareness of a problem, his/her thoughts
on it, and his/her motivation for changing addictive
behavior.

Clinical assessment: A comprehensive evaluation pro-
cess conducted by physicians to determine the nature
and complexity of an adolescent’s problems and to
establish the severity of use and diagnosis of addiction.

SCREENING TOOLS

Screening instruments are more accurate in identifying
adolescent risk level than a clinician’s impression
alone. They provide a standardized and reliable proto-
col with which to initiate communication with adoles-
cents about addiction and supplement clinical
assessment. Furthermore, because many adolescents
are unlikely to answer substance use questions truth-
fully aloud in the presence of a parent or an adult; self-
rated, paper and computer-based screening has been
shown to elicit more accurate answers from adoles-
cents, than direct verbal questioning.

Screening tools provide relatively rapid risk stratifi-
cation and when applied at regular intervals can be an

important tool in both prevention and monitoring.
Screening can be used at the onset of care and to monitor
escalation of use or treatment outcomes. In effect, a
good screening tool provides a snapshot of addiction risk
at a given point in time, from which the need for further
evaluation can be determined and baseline activity can
be documented and monitored.

Treatment providers may choose to repeat the same
screening measures administered initially and/or adjust
the instructions of the measures to address more limited
time frames (i.e., rather than assessing substance use in
the last 12 months, assess use in the past 4 weeks).
Repeating this on multiple visits can assess changes
in substance use patterns and pathology. For adolescents
at high risk for substance use disorder, a negative screen
should be followed up with re-evaluation at regular
intervals, at least every 4 months.

Screening focuses primarily on adolescent sub-
stance use consumption patterns and the impact of
use on associated factors such as mental health status,
educational functioning, legal problems, and living
situation. Many different screening tools have been
developed specifically for adolescent populations and
are available for use. Several studies have reviewed
various screening tools developed specifically for
adolescents, and compare relative reliability and valid-
ity [20,21]. Both written and oral assessments have
their respective advantages and disadvantages related
to time, privacy, and content. Physicians should take
the time to review different screening instruments and
choose those that best meet their needs and prefer-
ences. Specific screening tools developed for use in
adolescent populations can be reviewed in more detail
in Table 3.1.

When using questionnaires, it is advisable to have the
adolescent read aloud the instructions that accompany
the test to ensure he or she understands what is expected

Table 3.1 Screening instruments for adolescent alcohol and substance use.

Screening tool Length Method Focus Reference
AUDIT? 10 items Written assessment  Substance abuse, mental health, [22]
5 minutes behavioral disorders
CRAFFT® 6 items Interview format Alcohol and substance abuse [23]
5 minutes severity
Adolescent Drinking 24 items Interview format Psychological, physical and social [24]
Inventory (ADI) 3 minutes symptoms of alcohol abuse
Rutgers Alcohol 23 items Interview format Measures consequences of alcohol [25]
Problem Index 10 minutes use related to social, familial,
(RAPI) psychological and physical

problems, and delinquency

#Alcohol Use Disorders Identification Test.

PCRAFFT is a mnemonic acronym of the first letters of key words in the six screening questions.
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and to judge whether an adolescent’s reading compre-
hension is appropriate for the testing situation.

Lack of confidentiality can strongly inhibit minors
from disclosing sensitive information and create barriers
that prove counteractive to measures aimed at serving the
young patient and their parents. Given this, before using a
screening instrument or initiating more comprehensive
assessment, it is important to first ask parents to leave
the room and to explain confidentiality policies one-on-
one with the adolescent. An explanation of confi-
dentiality is essential in creating a trusting and productive
physician-patient relationship. Adolescents must be reas-
sured that their answers will be kept confidential but be
made aware of specific situations, such as information
that may suggest a safety risk for themselves of others,
that can be grounds for breaching confidentiality.

CLINICAL ASSESSMENT

The goal of comprehensive clinical assessment of ado-
lescent addiction is to accurately identify signs and
symptoms of problematic substance use so that preven-
tion and early intervention can take place. Unlike
screening, clinical assessment is a more comprehensive
process in which the diagnosis of substance use dis-
orders and other comorbid psychiatric conditions is
established via clinical interview, focused physical
examination, and if consent is provided, lab testing
and collateral information from past medical records,

Table 3.2 Major categories of commonly abused drugs.

other clinicians, and elicited from parents or other
people who know the adolescent.

Several structured and semi-structured interviews for
evaluation of substance abuse are available that can
identify substance abuse problems with greater validity
than a non-structured clinical assessment [26-28].
Despite this, because structured interviews can sometimes
misinterpret special situations and miss important details
better identified in a comprehensive clinical interview, it
is important to supplement structured interviews with
more in-depth clinical inquiries and interviewing.

A comprehensive evaluation of adolescent substance
use should address the following major domains of
content:

® History of substance use: Adolescents should be
asked about every major category of substance use
(a list of the major categories of substance use can
be reviewed in Table 3.2). For each substance the
pattern of use should be established, including the first
onset of use; duration or length of use; most recent
use; frequency and severity of use; and mode of
ingestion. In addition, the motivations for use, pre-
occupation with use, social and legal consequences of
use, subjective loss of control with use, and substance
abuse treatment history should be elicited.

® History of problematic behaviors: Adolescents
should be asked about engaging in potentially prob-
lematic behaviors like gambling, video gaming,

Category Examples

Cannabinoids Marijuana, hashish

Alcohol

Gamma-hydroxybutyrate (GHB)

Benzodiazepines Diazepam (Valium), alprazolam (Xanax), chlordiazepoxide (Librium),
triazolam (Halcion), lorazepam (Ativan)

Amphetamines Clandestine methamphetamine (“speed”), pharmaceutical methamphetamine

(Desoxyn) and amphetamine (Adderall, Dexedrine)

Methylphenidate (Ritalin)
Nicotine

Caffeine

Cocaine

Hallucinogens

LSD (p-lysergic acid diethylamide), mescaline, DMT (dimethyltryptamine),

DOM (2,5-dimethoxy-4-methylamphetamine), PCP (phencyclidine
hydrochloride), psilocybin/psilocin, MDA (methylene dioxyamphetamine),
MDMA (methylene dioxymethamphetamine)

Opioids and morphine derivatives
Dissociative anesthetics
Inhalants

Morphine, heroin, codeine, meperidine (demerol), methadone, fentanyl, opium
Ketamine (Ketalar SV), phencyclidine (PCP)
Solvents (paint thinners, gasoline, glues), gases (butane, propane, aerosol

propellants, nitrous oxide), nitrites (isoamyl, isobutyl, cyclohexyl)
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and internet use. Excessive preoccupation with and
excessive time spent gambling, gaming, or on the
internet warrants additional inquiry for a possible
addiction to those activities. Patterns of problematic
gaming, gambling, or internet use, including first
onset, frequency, and duration of activity, should
be assessed. The social, financial, and legal con-
sequences, the subjective loss of control, and any
treatment history should be assessed. Specific infor-
mation about pathological gambling should be eli-
cited, including returning to gambling to win back
previous losses, growing debts, or borrowing or
stealing money to cover debts.

Psychiatric history: Prior or current history of mental
illness, including depression, suicidal ideation,
suicide attempts, self-injurious behavior, anxiety
disorders, psychotic disorders, attention-deficit dis-
orders, and behavioral or impulse control disorders.
Past history of evaluation and treatment of mental
health problems, including emergent psychiatric
evaluation and inpatient and outpatient psychiatric
treatment history, should be elicited. Baseline mental
health before initiation of substance use or during
extensive periods of sobriety should be elicited, as
should psychiatric history during periods of sub-
stance use, in part to distinguish premorbid mental
illness from substance-induced psychiatric problems.
Medical history: Prior and current history of illness;
including infections or infectious diseases, recurrent
fever, ulcers or gastrointestinal symptoms, chronic
cough, rhinorrhea, sinusitis or other respiratory
symptoms, nosebleeds, poor nutritional status, poor
exercise tolerance, fatigue, weight loss, and sleep
disturbances should be elicited. Past history of emer-
gency room visits, inpatient hospitalization, and
outpatient treatment of medical problems should
be established. In part this is important to distinguish
side effects of drug use or physical signs of substance
withdrawal, from independent unrelated physical
symptomatology. In addition, some medical prob-
lems such as cardiac pathology could make abuse of
stimulants especially risky and serve as a basis for
psychoeducation and prevention.

Physical and mental status examination: Acute signs
and symptoms of intoxication and withdrawal are
reviewed elsewhere, but any of the following should
be noted on physical or mental status exam: conjunc-
tival injection, mydriasis, miosis, rhinorrhea, xerosto-
mia, excessive diaphoresis, lethargy, tremulousness,
psychomotor agitation or retardation, restlessness,
nervousness, confusion, or slurred speech. A focused
physical examination for signs and symptoms consist-
ent with the mode of administration or ingestion
of substances should be included as part of a

comprehensive evaluation for addiction. The odor
from clothes or breath may reveal recent cannabis,
tobacco, or alcohol use; respiratory exam may reveal
bronchitis or chronic cough consistent with inhalation;
runny nose, nosebleeds, or damage to the nasal mucosa
or nasal cavity may be consistent with insufflation;
signs of cellulitis, abscess or injection sites may be
consistent with intravenous (i.v.) or subcutaneous
administration of drugs; perioral or nasal rash, burns,
solvent stains, paint or correction fluid on clothing or
the face may be consistent with inhalant abuse. Simi-
larly, a focused physical examination of general body
habitus can reveal signs and symptoms consistent with
substance abuse or behavioral addictions. Obesity
and/or physical deconditioning may be signs of exces-
sive video gaming or internet use; anorexia and
excessive weight loss may be signs of prescription
or illicit stimulant abuse; gynecomastia may be a sign
of cannabis abuse.

Sexual history: Elicit information about past and
current sexual activity, sexual orientation, history
of rape or sexual abuse, sexually transmitted diseases
(STDs), and history of high STD/HIV risk behaviors
such as past and current unprotected sex, prostitution,
exchanging sex for drugs, and sharing needles for i.v.
drug use. Substance abuse in adolescence may also
disinhibit and impair judgment increasing the risk of
engaging in dangerous sexual behaviors.

Family history: The past and current history of
substance use in parents, legal guardians, siblings,
and extended families can reveal heritable and envi-
ronmental risk factors for substance use that can
inform both evaluation and treatment.

Home environment and peer relationships: A
description of the current living situation should be
elicited, including the neighborhood, type of home, and
with whom the young patient lives. Is tobacco, alcohol,
or drug use in the home common? It is important to
explore whether permissive parents, family addiction,
or disruptive family relationships are present. Current
or past history of social services or welfare agency
involvement, homelessness, or history of running away
should also be noted as these associated factors inform
both assessment and treatment planning.
Developmental issues, trauma/abuse history: Infor-
mation about learning problems, developmental dis-
orders, attention-deficit disorders; history of trauma
and post-traumatic stress disorder (PTSD); and any
history of sexual, physical, or emotional abuse
should be elicited.

Academic and vocational history: Past and current
academic performance, paid or volunteer employ-
ment, attendance record, and disciplinary/behavioral
issues should be assessed.
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® Legal history: History of juvenile delinquency and
legal problems, including the type and repercussions
of legal activity; history of gang involvement, and
physical aggression or violence should be elicited.
In addition, the young patient’s general attitude
regarding illegal behavior, and whether they believe
substance use played a part in illegal behavior or
misconduct, should be elicited.

® Motivation and capacity for change: Insight into
problematic use, willingness or readiness to stop
substance use, and the stage of motivation should
all be assessed. Self-esteem, coping skills, inter-
personal skills, community and social support sys-
tems, and financial resources should also be explored
to inform treatment planning.

Several factors influence the accuracy of addiction
assessment in the adolescent, including the presence of
comorbid psychiatric conditions, the severity of sub-
stance use, the phase of substance use, and the motiva-
tion of the adolescent for change. In addition, the clinical
setting, confidentiality, and interviewing style and atti-
tude of the eliciting physician have a major impact
on the validity of an assessment. Developing rapport
with the adolescent is essential if a valid history is to be
obtained. Establishing trust is crucial since many ado-
lescents fear punishment or negative consequences if
they are honest about the extent of their drug use. An
interactive interviewing approach is more important to
develop rapport with an adolescent than with older
patients since adolescents are more likely to mistrust
an adult interviewer.

Setting

The adolescent interview must take place in a private
setting. The adolescent’s concern over whether
responses are overheard should be addressed. Every
effort should be made to provide a setting in which
adolescents can feel secure and comfortable. Adequate
time should be allotted for the evaluator to explain
confidentiality, establish rapport, and to allow for the
adolescent to explain, in his or her own words, the
pattern of use and perceived impact of use.

Confidentiality

In the United States, laws governing confidentiality vary
from state to state. Regardless, lack of confidentiality
can be an insurmountable barrier to eliciting sensitive
information from adolescents. Breaching confidentiality
can prove counteractive to measures aimed at serving
minors and their parents. Parents must agree to not

receiving the details of treatment and not having fre-
quent contact with the doctor, even if in a state where
they are legally entitled to that information. In drug
treatment there are also special federal protections for
confidentiality that can supersede state laws, as
discussed below.

A thorough explanation of the clinician’s definition of
confidentiality is essential to establishing rapport and
creating a trusting and productive therapeutic relation-
ship with adolescents. Adolescents must be reassured
that their answers will be kept confidential but be made
aware of specific situations, such as information that
may be a safety risk for themselves or others, that can be
grounds for breaching confidentiality to parents or if
applicable, school officials. If confidentiality cannot be
offered in a specific situation or if there are limitations to
it, that should be made clear at the outset. For example, if
a school or institution or juvenile detention facility or
jail limits confidentiality, that should be made clear at
the outset. Adolescents should always be informed if
self-reported drug use or results from drug testing will be
reported to parents, school officials, or other institution
authorities. This may be especially important to school
athletes, for whom a positive drug screen may result in
exclusion from competitions. In jurisdictions where
the family may be entitled to treatment information, it
is advisable to set up an agreement with parents in
advance, with the aim of protecting confidentiality for
the adolescent except for dangerous situations.

Clinicians should establish an interviewing process
that prioritizes and protects confidentiality. If other
people, such as parents or family members, are present,
the clinician should first ask the parents to leave and
interview the adolescent in private, then the parents in
private, then the group as a whole. Each person should
be informed that all information provided will be held in
confidence in order to maximize valid responses.
Although family involvement is important, it is impor-
tant not to violate the adolescent’s confidentiality in
such meetings. Although there are situations in which it
is best for the same therapist to continue to treat the
adolescent and the family, to prevent conflicts of interest
and divided loyalties it is most prudent to have different
therapists play these roles in order to minimize potential
complications. Despite this, during the initial evaluation
of addiction, family assessment is important for collat-
eral information and to establish the parameters of when
the family will be informed of positive drug tests or
evidence of dangerous behaviors.

It is also important to be aware that in clinical settings
with federal funding, additional legal protection for the
confidentiality of drug treatment information and
records may apply. In some circumstances, even if
otherwise valid requests or subpoenas by others to
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obtain substance abuse treatment records are made,
federally protected confidentiality for the records of
drug treatment may outweigh the validity of the
requests. Compliance with requests to breach confiden-
tiality should not occur without a ruling from a judge of
competent jurisdiction, declaring that an exception
should be made to federal protections.

Style and Attitude

The degree to which a clinician gains the trust of an
adolescent and establishes rapport directly influences
the validity of the substance use history elicited. In
addition to expressing a commitment to confidentiality
and privacy, maintaining an open and non-judgmental
attitude is essential to cultivating trust and rapport. If the
evaluating clinician is perceived as judgmental or puni-
tive, adolescents are less likely to provide reliable infor-
mation. Conversely, if the interviewing clinician is
perceived as being accepting and genuinely interested
in who they are and what interests them, beyond the scope
of assessing addiction potential, adolescents are more
likely to self-report and respond accurately to question-
ing. Realistically, however, until an adolescent gets to
know a clinician over time, suspicion of the adult doctor
will remain and this needs to be taken into account.

Starting the interview with less sensitive questions
about leisure time activities, hobbies, school or voca-
tional performance, and medical history, can help estab-
lish rapport and patient comfort before addressing more
sensitive issues. Using open-ended and non-judgmental
questions also aids in obtaining more accurate informa-
tion. A more active approach may be needed to develop
rapport with an adolescent than with an adult. It might
help to ask what interests an adolescent and talk about
that. Unlike with adults, where traditional interviews
may suffice, with the adolescent it might even help to
take a walk, go outside, or even engage in an activity the
adolescent likes in an effort to create rapport.

Clinicians should make an effort to learn about local
drug use trends and slang for commonly used drugs.
Avoiding the use of stilted language and instead using
appropriate slang when asking about substance use can
help the young patient feel you are aware or experienced
in drug culture. A working knowledge of common drug
paraphernalia and modes of administration is also very
helpful. However, trying to act like an adolescent can be
counterproductive and correctly perceived as phony by
an adolescent.

In addition, a clinician’s personal biases and precon-
ceived ideas about the type of adolescent that would or
wouldn’t abuse drugs, can hinder accurate assessment.
As in adults, addiction afflicts adolescents from every
socioeconomic class, culture, race, and background. By

remaining objective and open, a good clinician should
let the assessment shape the diagnosis not his or her own
prejudices. It is common for most patients to deny or
minimize the extent of their substance abuse. Adoles-
cents are no exception.

Collateral Information

Eliciting collateral information is essential for a com-
prehensive evaluation of addiction in the adolescent.
Sources of collateral information include family mem-
bers, school officials, past medical providers, or past
medical records. Clinicians should explicitly request
consent to communicate with others and to request
confidential medical records from outside institutions.
Once consent has been granted, eliciting collateral
information should be a top priority and must be elicited
for accurate assessment.

Collateral information can provide valuable data on
adolescent substance use patterns, history of use, and
consequences of use. It can also provide data about the
effects of substance use on close relationships and help
identify maladaptive family dynamics or associated
factors that can increase risk for use or complicate
assessment and subsequent treatment. Collateral infor-
mation can also provide specific evidence about the
harm caused by drug use that can help persuade an
adolescent to diminish or stop such use and form a
therapeutic alliance.

Parents should be asked about any family history of
addiction, and current alcohol or drug use by other
family members, and be encouraged to express their
perception of the adolescent’s substance use history.
Parents or other sources of collateral information should
be asked about objective evidence of substance use,
including:

® Finding alcohol, illicit drugs, nicotine, prescription
medications, or commonly abused inhalants or vola-
tile substances, such as empty spray paint cans or
glues, in the adolescent’s possession.

® Finding drug paraphernalia or any equipment, prod-
uct, or material used in preparing, injecting, ingesting,
inhaling, or otherwise introducing a controlled sub-
stance into the human body.

® Witnessing intoxication or withdrawal episodes, or
red flags such as acute intermittent disturbances or
fluctuations in behavior, perception, mood, anxiety,
appetite or sleep patterns; disciplinary problems or
poor academic performance; borrowing or stealing
money.

The interviewing clinician should also note the
reliability of the collateral information source and
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document this. Parents may be unwilling or resistant to
provide accurate information about the current living
situation fearing repercussions for lack of supervision,
permissive attitudes about alcohol or substance use, or
their own personal history of substance use.

Past medical records and chart review are also a
valuable source of information that can provide an
indication of the progression of symptoms and problem
severity. Despite this, records must also be viewed
critically for objective evidence justifying past diag-
noses. Because many young patients conceal their sub-
stance use, any emergent psychiatric hospitalizations for
acute mood, psychotic, or behavioral issues must be
viewed as potential episodes of substance-induced mood
or psychotic disorders. There is a risk of misdiagnosing
adolescents and giving them an erroneous diagnosis of
bipolar disorder or psychotic disorders to explain acute
or episodic signs and symptoms resulting from sub-
stance-induced disorders or substance withdrawal syn-
dromes. Failure to recognize that symptoms are being
caused by substance abuse is a common occurrence.
Similarly, antisocial acts perpetrated by an adolescent to
obtain drugs are not necessarily an indication of a
developing antisocial personality in the adolescent.

LABORATORY SCREENING

A detailed review of laboratory screening is beyond the
scope of this chapter but substance detection is an
important tool in both assessment and treatment of
addiction. Laboratory testing, however, must be con-
ducted with informed consent and in a manner protecting
confidentiality. Despite this, random drug toxicology
screens are often necessary to monitor some adolescents.
Parental permission alone is not sufficient for testing in
an adolescent, and involuntary or covert testing is ill
advised, illegal in many states, and can irreversibly
poison the therapeutic relationship. If random drug
testing is planned, it should also be done with the
adolescent’s consent. Even if the law in a particular
jurisdiction does not consider an adolescent competent
to give informed consent because of age, it is advisable to
seek the adolescent’s consent for lab testing. Similarly, in
jurisdictions where parents have the legal right to make
decisions for the adolescent, it is still advisable to seek
assent for drug testing. In other jurisdictions, adolescents
may have the cognitive capacity to give consent tempered
by immaturity even if lacking legal capacity and almost
certainly the capacity to assent, so it is always important
to know the law on these matters in your jurisdiction and
act accordingly.

Drug testing can help identify or confirm a substance
abuse problem that has been overlooked, or minimized
or concealed by adolescents, or a relapse into drug use.

Like screening, it can be conducted at regular intervals
to establish baseline patterns of drug use and monitor
escalation or treatment effect. The results of drug testing
should always be reported to the adolescent in a manner
that protects confidentiality, and the implications of
results should be discussed.

Clinicians should also be aware of the limitations of
drug testing and proper collection techniques. Adoles-
cents may deliberately engage in excessive hydration to
dilute their urine, use the urine of others, or tamper with
or adulterate samples with such substances as lemon
juice, vinegar, and salt, all of which may interfere with
detection. Given this, the collection of samples should
be observed and attention to the temperature, volume,
and sample color should be noted. Measuring urine pH,
specific gravity, and creatinine clearance can also help
detect aberrant tests or adulterated samples. Addition-
ally, there can be false positives. In some cases further
testing is needed to confirm or determine the cause of a
positive test result.

Commercially available point of care urine drug tests
exist for common classes of misused drugs. However,
many substances of abuse are not detected with routine
screening and require special testing that may be cost
prohibitive. For example, methylphenidate, a commonly
abused prescription stimulant used to treat ADHD, is not
detectable when screening for amphetamines and
requires special testing.

Drug testing should be viewed as a snapshot of
substance use and cannot rule out prior use. Detection
time of substances in urine varies depending on dose,
route of administration, metabolism, fat solubility, urine
volume, and pH. The detection time of most drugs in
urine is 1 to 3 days but long-term use of fat-soluble drugs
such as marijuana or phencyclidine hydrochloride (PCP)
may extend the window of detection to weeks.

DOCUMENTATION

Because addiction is a chronic, relapsing, and remitting
disorder, an accurate record of assessment at a given point
in time can help establish baseline and/or escalating use,
which can inform current and subsequent treatment
planning. A detailed electronic or written record of
addiction assessment should include, as accurately as
possible, data elicited from the patient interview, physical
exam, mental status exam, collateral sources of informa-
tion, and results from laboratory testing. Adolescent
consent, assent, or refusal should be documented, as
should the perceived reliability of adolescent responses
and the reliability of collateral information. Because
medical records can follow a young patient for years,
it is important not to include descriptions or diagnosis
from past reports that are perceived as currently
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inaccurate or unreliable. In addition to documenting
diagnostic impressions, motivation for use, motivations
for change, and any associated factors that may facilitate
or hinder treatment should be clearly noted.
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INTRODUCTION

Emergency and medical evaluation of the adolescent
substance abuser is a topic that warrants particular atten-
tion given the far-reaching effects that addiction can have
on the physical and emotional well-being of adolescents
and their family, peers, and others. Substance-related
mortality is an especially troubling concern in the ado-
lescent population, and awareness of potentially lethal
medical issues surrounding substance abuse is essential
for any practitioner who interacts with this population.
The emergency room has become a particularly important
location for diagnosis and initial treatment for adolescent
substance users. Due to unique biological and environ-
mental factors, it is important to separately consider
adolescents as a subpopulation that is distinct from adults
and must be treated as such. The goal of this chapter,
therefore, will be to review the medical and emergency
room evaluation of substance-abusing adolescents.

MEDICAL EVALUATION

Full medical evaluation is an essential, yet often over-
looked, portion of a complete work-up of adolescent
patients who are suspected to have an addictive disorder.
Thorough and complete medical evaluation of the adoles-
cent suspected to have a substance use disorder is the most
important job of the provider who evaluates such patients.
Often, providers assume that the young patient is physi-
cally healthy and fail to complete a full medical exami-
nation. However, even in young patients, many known
medical abnormalities are secondary to substance use
itself. Adolescents who abuse substances are also at higher
risk of presenting with comorbid injury, illness, and other
maladies. An astute provider will need to consider these
factors during their assessment. Triage, diagnosis, and

future direction of treatment will naturally follow from
the initial and follow-up medical evaluations. The evalua-
tion should begin with a complete review of systems
followed by a full physical exam. Based on this informa-
tion, clinicians can make informed decisions about further
laboratory and imaging tests. The intent of this section is
notto review the entirety of medical assessment of patients
with substance use disorders. It is, however, meant to
review pertinent findings that may aid in the evaluation of
patients with suspected substance use disorders, with
special emphasis on the adolescent population.

Clinical Evaluation of Adolescents

Adolescents who are using substances may present with
unpredictable and wide-ranging clinical variations. The
substance that has been used, the time since use, and
amount of drug that has been consumed will all influence
how a patient will appear. While adolescent substance
abusers will frequently present in an intoxicated state, or
with signs of significant drug tolerance, they are less likely
than adult substance users to present with symptoms of
dependence or withdrawal [1]. Diagnosis is often compli-
cated by the fact that adolescents with addictive disorders
are more likely to be abusing more than a single substance.
In addition to careful history-taking, familiarity with the
clinical signs and symptoms of substances commonly used
by adolescent patients is important in making a diagnosis,
which can then be used to guide treatment decisions.

Alcohol

The clinical presentation of adolescents who have been
abusing alcohol can take on various forms. As with adult
patients, adolescents who have abused alcohol will have
very different clinical symptoms based on their level of

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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habituation to the drug. These may range from mild,
nearly undetectable clinical symptoms all the way to
respiratory arrest and coma. Adolescent patients may
present with or without a distinct smell of alcohol on
their breath. Young alcohol consumers are known to
combine alcohol with energy drinks in order to enhance
their ability to remain awake and “party,” counteracting
the sedating effects of alcohol [2]. This is of particular
concern given that the ingestion of carbonated beverages
speeds the rate of alcohol absorption, leading to more
rapid and profound intoxication [3].

In general, symptoms of acute alcohol intoxication
correspond to blood alcohol levels. In turn, blood alco-
hol levels are influenced by the rapidity at which alcohol
is consumed and eliminated. At levels below 0.08%,
adolescents may have mild changes in mood or person-
ality, such as feeling disinhibited or euphoric. Adoles-
cents in particular are vulnerable to increased risk-taking
behaviors at this level of intoxication. Some adolescents
may also have mild coordination problems even at “low”
blood alcohol concentrations [4]. At blood alcohol levels
in the moderate range, from 0.1 to 0.2%, coordination
becomes more severely impaired and ataxia becomes
pronounced. Patients may also experience blurry vision,
memory deficits, sedation, and difficulty comprehend-
ing their environment. Speech may become slurred. At
levels higher than 0.2% to 0.25%, patients typically
display signs of severe intoxication including amnesia,
diplopia, nystagmus, nausea, vomiting, hypothermia,
staggering gait, and almost complete incoherence. At
levels higher than 0.4%, patients at all ages can have
respiratory depression and coma that may potentially
lead to death. Clinical signs that a level of potentially
fatal intoxication has been reached include decreased
muscle reflexes, cessation of pupillary response, anes-
thesia, and bradycardia. While withdrawal symptoms
are less likely to be seen in the adolescent population,
they do at times occur and should be monitored for in
patients with a history or suspected history of heavy and
sustained alcohol use. Initial withdrawal symptoms
include tachycardia, hypertension, hyperthermia, sweat-
ing, hyperreflexia, tremor, vomiting, diarrhea, and
tongue fasciculation. These may progress to confusion,
psychosis, seizures, delirium, and even death.

Chronic alcohol consumption in adolescence may
also lead to clinically detectable negative sequelae.
Neurocognitive deficits in teens who have heavily
abused alcohol have been detected. Deficits in vocabu-
lary, general information, and memory tests were
increased in a select group of young alcohol users
when compared with non-users [5]. Severe sleep cycle
disruption may be noted, and can even mimic many
symptoms of depression. Although not clinically rele-
vant in establishing a diagnosis, it is important to

remember that chronic alcohol use in this population
may disrupt maturation by affecting the neuro-
endocrine system, including disruption of growth hor-
mone release [6].

Cannabis (Marijuana)

Delta-9-tetrahydrocannabinol (THC) is the active
metabolite in marijuana that is suspected to produce
intoxication, including the mild euphoria and sense of
well-being that is often sought by adolescent users.
Signs of acute THC intoxication include conjunctival
injection, tachycardia, loss of coordination, slowed
reaction time, and even perceptual disturbances. Distor-
tions of time are commonly reported by young mari-
juana users. Frank paranoia may result, especially in
marijuana users who are new to the substance. Cognition
may also be impaired, with memory, learning, attention,
and problem-solving difficulties noted [7]. In users,
THC may also have sedative, analgesic, anxiolytic,
and appetite-enhancing effects. Acute effects are rela-
tively short-lived, with an average half-life of 1.6 hours.
However, intoxication effects can often be felt for up to
8 hours by some users [8]. Furthermore, in youths with
heavy, chronic marijuana use followed by abrupt cessa-
tion, a withdrawal syndrome may be seen. While this
syndrome and its characteristics are still being debated,
symptoms may include anger and aggression, decreased
appetite, irritability, nervousness, restlessness, shaki-
ness, sleeping difficulty, stomach pain, strange dreams,
sweating, and weight loss [9,10]. Increasingly, adoles-
cents are turning to synthetic cannabinoid-based
designer drugs such as K2 or “spice,” which can be
purchased legally in many US states. These designer
cannabinoids produce effects that are purportedly simi-
lar to those obtained from marijuana use. While study of
these compounds and their effects is still underway, it is
important to note that most of these designer cannabi-
noids are not detected by commercial urine screens [11].

Cocaine and Amphetamines

Cocaine and amphetamines, although different in many
respects, may be considered as a single class for the
purpose of medical evaluation. The increasing availa-
bility of illicit amphetamines and methamphetamines
necessitates that the modern-day provider become
familiar with the signs and symptoms of non-medical
use of these drugs. Signs of intoxication on physical
exam are similar for both cocaine and amphetamines.
These include, but are not limited to, tachycardia,
tachypnea, hyperthermia, hypertension, diaphoresis,
tremor, flushing, and mydriasis. Patients may further
report or exhibit anorexia, stereotyped movements,
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increased energy, disrupted or decreased need for sleep,
psychosis, aggression, and increased interest in sexual
activity. When symptoms are pronounced or known
large quantities have been used, providers must be aware
that there exists a higher risk for seizure. Large quantit-
ies also have the potential to induce cardiovascular
collapse, requiring that adequate screening and monitor-
ing of cardiovascular status be undertaken. Prolonged
use of methamphetamines in young patients can lead to
consequences that require medical attention, including
memory loss, aggression, violence, and psychotic
behavior [12]. Providers must also be aware of the
“crash,” or withdrawal phase, that may be seen in youths
who have used significant amounts of cocaine or illicit
amphetamines. The withdrawal syndrome may last from
9hours to 4days and includes psychomotor slowing,
increased appetite, depression, hypersomnolence, aner-
gia, and even suicidal thinking. Evaluation must con-
sider the risk of suicide when assessing such patients in
emergency and other settings.

Opiates

Opioid use, including illicit use of prescription medica-
tion, is becoming more frequently encountered by med-
ical practitioners who treat adolescent patients. In
particular, a screening for use of additional substances
is especially important, as adolescent opiate users are
significantly more likely to have additional comorbid
substance use diagnoses as compared to those who use
other substances [13]. Completion of a comprehensive
physical evaluation is also especially important given
the high incidence of medical comorbidity. This is
particularly true in patients who engage in intravenous
opiate use. Chronic and intravenous opiate users are
more susceptible to cardiac infections, cellulitis at injec-
tion sites, abscess formation, pneumonia and pneumo-
nitis, liver disease (in particular hepatitis C infection),
and increased incidence of HIV infection.

Clinical findings in adolescent opiate users vary
according to the specific opiate that was used and the
route by which it was administered. Characteristic of
this class, all opiates are analgesic and typically induce a
sense of euphoria sought by abusers. At low doses,
opiates are typically activating, while becoming increas-
ingly more sedating at higher doses. Features of acute
intoxication include facial flushing and itchiness, a
sense of warmth, dry mouth, bradycardia, hypotension,
and pupil constriction. As intoxication becomes more
severe, areflexia, pronounced hypotension, reflex tachy-
cardia, respiratory depression, and death may result.

Commonly, adolescent users will present for treat-
ment in the setting of opiate withdrawal, as many may be
unfamiliar with the signs and symptoms associated with

this condition. Accurate identification of the opiate
withdrawal syndrome through medical evaluation is
important in this setting, as this affords a unique oppor-
tunity for the medical provider to potentially intervene
and alter the course of an abuse pattern that is associated
with delinquent or criminal behavior, difficulties in
school, and rapid psychosocial decline [14]. Character-
istics of withdrawal include tachycardia, hypertension,
joint and muscle aches, abdominal cramping, diarrhea,
vomiting, photophobia, insomnia, piloerection, restless-
ness, and anxiety. Accurately assessing the severity of
withdrawal symptoms in these patients will inform
treatment decisions.

MDMA

3,4-Methylenedioxymethamphetamine (MDMA), or
“ecstasy” as it is commonly known, has physical mani-
festations that resemble both the stimulant effects of
amphetamines and the hallucinogenic effects that
resemble lysergic acid diethylamide (LSD) and other
hallucinogens. Physical symptoms do not fit a typical
pattern like that seen in many other substances of abuse.
Symptoms are disparate and may include hypertension,
tachycardia, trismus, muscle tightness, nausea, blurred
vision, tremors, dizziness, chills, ataxia, and diaphoresis.
After acute MDMA intoxication has passed, users will
often describe a period characterized by lethargy, irrita-
bility, anxiety, depression, and insomnia [15]. In certain
instances, through unclear mechanisms, MDMA has
been known to lead to malignant hyperthermia in
adolescent users that can potentially be fatal [16].
Additional reports of renal failure, hyperpyrexia,
disseminated intravascular coagulation, hepatitis,
subarachnoid hemorrhage, and sudden cardiac death
have also been reported in those having recently used
recreational MDMA.

Inhalants

Caution must be utilized in conducting the medical
evaluation of adolescents who have used or are sus-
pected of using the gases and fumes of volatile organic
compounds for the purpose of getting “high,” as these
are amongst the most toxic of psychoactive substances.
In general, acute intoxication resembles that seen in
alcohol, with an initial period of euphoria and dis-
orientation followed by drowsiness and central nervous
system (CNS) depression. Intoxication is short-lived,
typically lasting only minutes. Key signs of inhalant
abuse include stains on clothing or skin, sores in and
around the mouth, conjunctival injection, rhinorrhea,
chemical odor on the breath, and a dazed appearance
[17]. Symptoms are often non-specific and may include
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dizziness, irritability, tiredness, loss of appetite, head-
ache, photophobia, or cough [18]. Patients should be
monitored closely as many recreationally abused inhal-
ants can lead to unconsciousness and death. In adoles-
cents who have chronically abused inhalants, evaluation
should include a comprehensive neurological exam to
evaluate for known toxicity, including memory loss,
psychotic symptoms, slurred speech, ataxic or otherwise
abnormal gait, nystagmus, and sensory loss including
hearing, vision, or sense of smell.

Steroids

Anabolic steroid use for the purpose of athletic perform-
ance enhancement continues to be a growing problem
amongst the adolescent population [19]. Steroids are
typically taken to enhance muscle development in the
setting of exercise. Illicitly purchased steroids may
come in many forms and are typically administered in
cycles. When used, anabolic steroids may lead to dam-
age in many organ systems, which clinicians should
evaluate for when treating an adolescent with suspected
steroid use. Adverse effects may include hepatotoxicity
and liver cancer, tachycardia, cardiomegaly, acne, and
reproductive system abnormalities. Use may lead to
testicular atrophy, increased voice pitch, and gyneco-
mastia in young men. In young women, clitoral hyper-
trophy, hirsuitism, menstrual abnormalities, decreased
breast mass, and a male pattern balding can result.
Psychiatric manifestations such as mood swings and
increased aggressiveness often lead patients and their
families to seek treatment, and steroid abuse should be
considered when these are presenting symptoms.
Dependence may occur in the context of heavy use,
and cessation of steroid use is associated with a with-
drawal syndrome characterized by fatigue, anorexia,
insomnia, and mood swings. Although somewhat coun-
terintuitive given that these patients may be overly
concerned with their appearance and health, evidence
shows that adolescent steroid abusers are actually more
likely to user other illicit substances, and so screening
for comorbid use is an essential part of evaluation in this
population [20].

Nicotine (Tobacco Products)

Medical problems secondary to tobacco use are rare
during the adolescent period, as more severe health
consequences are not typically seen until much later
in life. However, adolescents who smoke, chew, or “dip”
tobacco products may present for evaluation in many
other contexts. Nicotine produces CNS stimulation that
lasts approximately 30 minutes. This CNS stimulation is
associated with increased arousal and improved

concentration. Nicotine commonly produces a psycho-
logical and physiological dependence syndrome, even in
adolescents. After approximately 24 hours of absti-
nence, chronic users may experience a withdrawal syn-
drome that is characterized by irritability, difficulty
concentrating, anxiety, depressed mood, and increased
aggression. In an emergency room evaluation, adoles-
cents should always be questioned regarding tobacco
use and encouraged to pursue a smoking cessation
referral.

Caffeine

Caffeine is an often overlooked substance of abuse
during adolescence. When presenting for treatment in
an emergency room or primary care setting, more
immediate issues are often addressed as caffeine use
is often considered normative behavior in this age group.
However, up to one-fifth of teenagers are physiologi-
cally dependent on caffeine [21]. Caffeine intake in
adolescent patients produces dose-dependent vital
sign changes similar to those seen in adult patients
including decreased heart rate and increased diastolic
blood pressure [22]. Small doses of caffeine produce an
enhanced sense of well-being, increased arousal,
increased energy, and improved concentration. Higher
doses can lead to anxiety, “jitteriness,” nausea, and
fidgetiness. While adults typically do not experience
these unpleasant symptoms until they have consumed
greater than 400 mg of caffeine, adolescents may have
unpleasant symptoms at doses as low as 100 mg [23,24].
This is roughly equivalent to two cans of caffeinated
soda or one large cup of coffee. Tolerance to caffeine
may occur in adolescent patients and abrupt cessation
can lead to withdrawal symptoms including headache,
fatigue, and drowsiness.

Other Substances

Phencyclidine (PCP), lysergic acid diethylamide (LSD),
psilocybin  (hallucinogenic mushrooms), gamma-
hydroxybutyrate (GHB), and dextromethorphan (cough
syrup) use can also be seen in the adolescent population.
Accurate and early detection using associated clinical
symptoms is important. A review of associated signs and
symptoms associated with these drug classes can be
found in Table 4.1 .

Laboratory and Radiological Examination

Detection of substance use and evaluation for associated
medical abnormalities through laboratory tests remains
an important component of the medical evaluation of
adolescent substance abusers. Serum, saliva, sweat, and
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Table 4.1 Clinical features of substances of abuse in adolescents.

Substance of abuse

Key clinical symptoms

Dextromethorphan

Dissociation, perceptual disturbances, nausea, drowsiness, hyperthermia,

hypertension, respiratory depression, diarrhea, urinary retention, mydriasis

GHB (gamma-hydroxybutyrate)
LSD (lysergic acid diethylamide)

PCP (phencyclidine)

Nausea, drowsiness, respiratory depression, amnesia, death

Mydriasis, hyperthermia, hypertension, tachycardia, insomnia, dry mouth,
tremor, anorexia

Ataxia, nausea, blurred vision, hypotension, bradycardia, flushing, sweating,

loss of muscle control, respiratory depression, agitation, perceptual

disturbance
Psilocybin

Mydriasis, hyperreflexia, tachycardia, drowsiness, perceptual disorders

hair detection tests are now commercially available for
many of the substances of abuse. In addition, many
settings are increasingly utilizing breathalyzer tests for
detection of alcohol. However, urine detection remains
the most common and practical means of evaluating for
recent substance use, particularly in emergency room
and primary care settings where adolescent users are
most likely to present. Typically, providers will order a
urine drug “panel” to screen for substance use when
there is clinical suspicion of abuse. This is particularly
important as adolescents are unlikely to be forthcoming
in disclosing their substance abuse. Clinicians should
also be aware that the specific substances for which a
screening test evaluates may differ by manufacturer and
setting in which it is being used. Typical drug screening
tests evaluate for all or a combination of the major drugs
of abuse: marijuana, heroin, methadone, cocaine,

Table 4.2 Typical urine detection periods of illicit
substances.

Substance Urine detection
time
Alcohol 6-10 hours

Amphetamine/methamphetamine 1-3 days
Anabolic steroids Oral up to 3 weeks,
injected up to

3 months
Benzodiazepines 6-72 hours
Cannabis 2-30+ days based
on amount used
Cocaine 1-4 days
Codeine/morphine 1-3 days
Heroin 1-3 days
PCP 2-8 days
Psilocybin 2-8 days
LSD 8 hours to 5 days

methamphetamines, PCP, and benzodiazepines. Typi-
cally, specific blood or urine tests to detect recent use of
MDMA, hallucinogens, or GHB must be sent separately
and are not detected by commercial screening tests.
The utility of urine drug screening is further limited
by the fact that many major substances of abuse are only
detectable in urine if used within a few days of testing
(Table 4.2 ). Thus, negative results on drug tests do not
necessarily suggest the absence of abuse, especially
when clinical suspicion is high. Moreover, positive
testing on urine drug screening is unable to distinguish
between casual use, abuse, and dependence. Again,
testing should be supplemented and aided by historical
and clinical information whenever available.

In addition to detection of drug use, laboratory tests
can be judiciously utilized to identify medical abnor-
malities that may be comorbid with, or secondary to,
substance use in adolescents. Laboratory tests may be
utilized to aid in diagnosis or confirm clinical suspicion
of abuse; an example is elevated serum aminotransferase
levels in alcohol abuse. They may also be used to detect
medical abnormalities that may be secondary to sub-
stance use, such as the detection of abnormal fasting
lipid levels in adolescents who abuse anabolic steroids
[25]. Finally, laboratory tests can be utilized to detect
conditions that adolescent substance users are at high
risk of acquiring. For instance, adolescent substance
users are at higher risk of becoming pregnant and
acquiring sexually transmitted diseases [26]. Therefore,
testing for pregnancy, HIV, gonorrhea, chlamydia, and
other sexually transmitted diseases should be considered
in adolescents who present having used or abused illicit
substances.

EMERGENCY ROOM EVALUATION

Over the past several decades, emergency departments
in the United States have expanded their traditional role
of treating only serious, acute medical illness.
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Marginalized populations, including those who abuse
and are addicted to illicit substances, have increasingly
utilized the emergency room as a gateway to receipt of
medical care [27]. Adolescent substance abusers may
present for care in an emergency room for various
reasons. Some are specifically seeking treatment for
substance abuse or dependence. However, many ado-
lescents who present to the emergency room will not list
substance use as their primary reason for coming to the
emergency service. Some will present with comorbid
psychiatric symptoms that have been exacerbated by
substance use. Others may be experiencing unwanted or
unexpected effects from the use of illicit drugs. Still
others may present as a result of medical illness or
accident that was suffered as a result of intoxication,
abuse, or dependence on illicit substances. Thus, emer-
gency rooms have become increasingly vital in the
identification of youths with substance use disorders.
Moreover, emergency settings have increasingly been
utilized to initiate treatment in youths who have, or
are at high risk of developing, a substance use
disorder. The goal of this section is to aid practitioners
in the emergency room in the identification and
management of adolescents who present with
substance use.

The Emergency Room Interview

The emergency room (ER) interview of an adolescent
patient, as reviewed above, offers the unique opportu-
nity to intervene in the course of a substance use
disorder. However, the urgent care setting may not
always serve as the ideal place to conduct an in-depth
patient interview. Many distinctive challenges face the
emergency room interviewer. By the very nature of
emergency care, practitioners will almost never have
encountered their patients prior to meeting in the ER. To
many patients and their families, the emergency room
may look like organized chaos, making them reluctant
to address major personal challenges with a practitioner
they are unfamiliar with. Physical space is often limited
in emergency room settings, threatening both privacy
and confidentiality. However, despite these challenges,
a skilled and thoughtful clinician can maximize the
potential benefit of the emergency room setting. Previ-
ous chapters have examined the interview of adolescent
patients who are suspected to have an addictive disorder.
Here, we briefly review and highlight the psychiatric
interview as it relates to the emergency room.
Whenever possible, adolescent patients should be
interviewed in a private setting, offering them the
opportunity to share freely without fear of being over-
heard by others. This may be achieved by choosing a
more secluded area within the ER or identifying a

designated area outside of the ER that still offers the
protections and services available in the ER. First inter-
views with adolescent patients should be conducted
alone, unless otherwise specifically requested by the
adolescent patient. If family members or friends have
accompanied the patient to the emergency room, they
should be interviewed separately, also in a private
setting. Furthermore, in young patients with possible
addiction, collateral contact should extend beyond
those contacts who are present in the emergency
room. Adolescents will often under-report or fail to
report substance use [28]. Key risk factors for adolescent
substance use, including chaotic home environment,
parental substance abuse, poor parenting, and poor
social coping, may not be apparent upon interview
with the patient or family members present in the ER.
Thus, accurate assessment hinges on obtaining multiple
sources of collateral information from parents, teachers,
case workers, and even peers [29,30].

Unlike youths with medical conditions or many psy-
chiatric conditions, adolescents seeking treatment for
substance use disorders may be doing so only at the
prompting of others. During ER evaluation, more so
than in other settings, it is important to first engage
patients in a non-threatening line of questioning prior
to asking directly about substance abuse. Establishing a
therapeutic alliance, although challenging amidst the
chaos of the ER during a first meeting with a new patient,
moves the interviewer towards his or her goal of obtaining
accurate information that will be used to guide decision-
making regarding disposition and treatment.

Key elements of the psychiatric interview merit spe-
cific focus during the emergency evaluation of adoles-
cents who may have used substances. Because safety is
of primary concern in the emergency setting, a complete
evaluation for risk of suicide and violence should be
undertaken. In the same vein, evaluation for comorbid
psychiatric illness should not be overlooked amidst the
substance use disorder. For instance, substance use is
almost twice as common in adolescents with major
depressive disorder compared with other adolescents
[31]. Risk factors for substance abuse can be addressed
either informally during interview or formally through
use of a screening test.

Rating scales and screening tests may also be helpful
in assessing adolescents with suspected substance use
disorders. While not mandatory for use in emergency
settings, scales and screening exams may be helpful in
establishing a diagnosis when information is incomplete
or unclear. Typical adult rating scales have generally not
been validated amongst adolescent patients. For
instance, the CAGE Questionnaire, which serves as
the most rapid screening test amongst adults for problem
drinking, has been normed for adults over the age of 16
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only [32] and is not recommended for use in adolescent
patients [33]. Over the past decade, however, advances
have been made in development of rapid screening tests
for the evaluation of substance use in the adolescent
population.

The six-item CRAFFT screen, which is short enough
for use in the emergency room setting, was developed
specifically for the adolescent population and has been
validated [34]. CRAFFT screening questions include
queries that are targeted to a younger population:

1. C — Have you ever ridden in a car driven by
someone (including yourself) who was “high” or
had been using alcohol or drugs?

2. R —Do you ever use alcohol or drugs to relax, feel
better about yourself, or fit in?

3. A — Do you ever use drugs while you are by
yourself, alone?

4. F — Do you ever forget things that you did while
using alcohol or drugs?

5. F—Do your family or friends ever tell you that you
should cut down on your drinking or drug use?

6. T — Have you ever gotten into trouble while you
were using alcohol or drugs?

Positive responses are counted as one point and an
overall score of greater than two points signifies that
further evaluation is necessary [35]. While the
CRAFFT is brief and well validated, other screening
tests that may potentially be of use in screening ado-
lescents for substance abuse in the emergency setting
include the 10-item AUDIT (Alcohol Use Disorders
Identification Test) [36], 16-item Simple Screening
Instrument for Alcohol and Other Drugs (SSI-AOD)
[37], and 17-item POSIT (Problem Oriented Screening
Instrument for Teenagers) [38]. The reliability of such
screens is dependent upon cooperation and the honest
answering of screening questions, limiting their utility
in certain populations of antisocial or oppositional
youths.

Emergency Room Interventions

As stated before, the emergency room serves as a pivotal
setting in which to diagnose and assess for adolescent
substance abuse. More recently, it has also been
increasingly utilized as the location in which to provide
patient education and initiate brief interventions tar-
geted at promoting behavior change. The potential to
enact major, life-altering change is large in substance-
using youth populations. For instance, each year that
drinking onset can be delayed in adolescents, the risk
for development of alcohol dependence goes down by
14% [39]. This is no minor finding, as emergency rooms

have been increasingly utilized as primary care settings
and serve as the gateway to continued psychiatric and
medical care.

A rash of literature has recently evaluated the utility
of motivational interviewing to enact behavioral change
in adolescent patients who present to the ER. As moti-
vational interviewing is targeted to address patients at
different stages of change, this technique is particularly
helpful in ER settings because it can be universally
applied [40]. The data are particularly strong for moti-
vational interviewing in adolescents presenting to emer-
gency rooms with alcohol use disorders. Research has
shown that a single, brief motivational interviewing
session with a trained clinician can lead to decreased
alcohol consumption in adolescents as far out as
12 months after the initial interview [41]. In addition
to lowered alcohol consumption, motivational inter-
viewing has also been shown to significantly lower the
incidence of drinking and driving, traffic violations,
alcohol-related injuries, and alcohol-related medical
problems in older adolescents [42]. Studies have also
shown significant reductions in cigarette and mari-
juana use after brief motivational interviewing sessions
in emergency settings [43,44]. While motivational
interviewing takes more time and training than tradi-
tional emergency room evaluation, cost-effectiveness
estimates approximate large societal savings from use
of this technique [45].

SPECIAL TOPIC: MEDICAL
MANAGEMENT OF SUSPECTED
OVERDOSE IN ADOLESCENT PATIENTS

Adolescents will at times present for medical attention,
typically in an emergency room setting, after over-
dosing on substances of abuse. Accurate detection
and management of suspected overdose of these patients
may be critical to minimizing morbidity and preventing
possible mortality. Clinical diagnosis can be made even
more difficult when overdose victims are obtunded and
unable to give an accurate clinical history. In this case,
clinicians must be able to identify signs and symptoms of
abuse presented above in order to guide a clinical inves-
tigation. The medical signs and symptoms of the major
substances of abuse are reviewed above. The goal of this
section is to give providers a practical guide to the
identification and management of youths who may pres-
ent to the ER after acute substance intoxication.

Identification and Toxidromes

There are innumerable different substances on which
adolescents presenting to the emergency room may
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Table 4.3 Toxidromes commonly seen after overdose of illicit substances.

Toxidrome Substances Vital signs  Signs/symptoms Serious adverse
consequences
Adrenergic Cocaine, amphetamine, HRT Mydriasis Cardiac dysrhythmia
methamphetamine BP7 Increased BS Seizure
Temp.T Diaphoresis Coma
RRT Agitated/anxious
CNS depressant Heroin, morphine, HR| Miosis Respiratory arrest
methadone, BP| Decreased BS Coma
oxycodone, Temp. NI Slowed mentation
hydroxycodone RR|
Sedative-hypnotic ~ Alcohol, HR NV/| Slowed mentation Coma
benzodiazepines, BP NI/| Variable pupil, skin, and Respiratory arrest
barbiturates Temp. NI/| BS changes Seizure
RR|

BP, blood pressure; BS, bowel sounds; HR, heart rate; NI, normal; RR, respiratory rate.

have overdosed on. The clinical picture in adolescent
patients will commonly be complicated by the fact that
young substance abusers are more likely to have used
more than one particular substance prior to presenta-
tion. In order to simplify identification of which sub-
stance or combination of substances a patient may have
overdosed on, one approach is to classify substances
into groups based on clinical features. Doing so may
help guide initial management decisions to prevent
further injury or death. Thus, identification of the major
toxic syndromes, or “toxidromes,” is important in the
initial management of the adolescent patient who has
potentially overdosed. In the overdose and poisoning
literature, five major toxidromes have been identified:
(i) adrenergic, (ii) anticholinergic, (iii) cholinergic, (iv)
CNS depressant, and (v) sedative-hypnotic [46,47].
Anticholinergic and cholinergic toxidromes are not
typically seen after overdose of substances of abuse,
and are more commonly associated with accidental or
intentional overdose of prescription and over-the-
counter medications. However, in evaluating potential
substance abuse overdose, knowledge of adrenergic,
CNS depressant, and sedative-hypnotic toxidromes is
useful. Table 4.3 reviews the illicit substances that may
be associated with and the clinical features of each
associated toxidrome [48].

General Overdose Management

Initial management of overdose in adolescents should
begin with a primary survey that is standard of care for
other patients who present to the emergency room with a
serious medical condition. The ABCDs of emergency
management serve as a practical guide to the initial

evaluation to assess for immediate need for life-sustain-
ing intervention: Airway, Breathing, Circulation, and
Disability in the adolescent should be assessed and
treated. Whether respiratory support will be necessary
should be especially considered in adolescents who may
have overdosed on illicit substances. After such, a
complete set of vital signs should be performed, as
they may direct a clinician into suspecting one of the
toxidromes above. When possible, a secondary survey to
assess for physical signs and symptoms associated with
overdose should be performed, focusing on skin
changes, pupil abnormalities, bowel sounds, and mental
status changes. Intravenous access should be established
and cardiac monitoring — 12-lead electrocardiogram
(ECG) or continuous cardiac monitor — should be per-
formed. Based on clinical scenario, lab tests including
urine toxicology, urinalysis, complete blood count
(CBCQ), serum electrolytes, and liver function testing
should be performed.

In patients presenting to acute care settings with
alterations in consciousness, including adolescents
who may have overdosed on illicit substances, some
emergency room providers have advocated the empiri-
cal use of several medications that may be of most
benefit without significant risk of side effects. This
“coma cocktail” calls for the use of supplemental oxy-
gen (100% at flow rates 8—10 L/min), dextrose 50% in
water (D50W; 25-50 mL), naloxone (0.1-0.2 mg start-
ing dose followed by repeat dosing), and thiamine
(100 mg i.v.) [49]. With the advent of rapid finger
glucose testing, empirical glucose is typically not nec-
essary and no longer considered an essential empirical
therapy in these cases [46]. Previously, the “coma
cocktail” has also included empirical flumazenil to treat
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benzodiazepine overdose. However, this agent has been
known to provoke withdrawal seizures and is no longer
recommended during empirical treatment in unresponsive
patients [50].

In the past, various methods had been used in emer-
gency room settings to purge or minimize the impact of
potential toxic ingestion of substances in patients known
to have overdosed. In the case of adolescent substance-
abusing patients, ingested substances of particular con-
cern are alcohol, prescription opiates, MDMA, prescrip-
tion benzodiazepines, and other pills of abuse. Various
methods, including induced vomiting using ipecac and
gastric lavage, have largely fallen by the wayside as
patients were noted to be at risk for serious side effects
with unclear benefits [51,52]. In modern emergency
room practice, use of activated charcoal to prevent
gastrointestinal absorption of toxic substances remains
the primary method used to prevent toxicity from
overdose. Typically, activated charcoal is adminis-
tered in a single dose of 25-100g in adolescents
[46]. The utility of activated charcoal in ingested
overdoses is highly dependent upon the time from
ingestion and the compound that has been ingested. In
particular, alcohol is poorly absorbed by activated
charcoal. Activated charcoal is also associated with
significant risks including aspiration, particularly in
patients who are unable to protect their own airways
due to altered mental status. Thus, while it remains the
key method to prevent morbidity from overdose,
activated charcoal use remains of unclear benefit,
particularly in the care of those who have overdosed
on illicit substances [53].

Management of Overdose in Known Substances
of Abuse

In some cases, the substance that has been used is known
and treatment can be specifically targeted toward man-
agement of known consequences. Here follows a brief
review of the management of the adolescent patient who
may have overdosed on substances that commonly lead
to emergency room presentation.

Opiate Overdose

When treating an adolescent with suspected opiate
overdose, the most important, life-threatening problem
typically encountered is that of respiratory depression.
Assessment of respiratory status and appropriate inter-
vention is the key consideration when first approaching
a patient. If apoxia is suspected or confirmed, initial
management is typically with 100% oxygen and use of
a bag-valve-mask device. Oral and nasopharyngeal
devices, while they may be helpful, are typically

used with caution as they have the potential to induce
vomiting, which may lead to aspiration. In cases of
severe hypoxia, site-specific respiratory emergency
procedures should be followed and intubations should
be performed.

In cases of adolescent overdose, an opiate antagonist,
naloxone initially at a dose of 0.1-0.4 mg, is recom-
mended. Intravenous, intramuscular, endotracheal, and
intralingual formulations of naloxone are available. This
dose is targeted to minimize symptoms of respiratory
depression while minimizing risk of withdrawal [54]. If
this dose fails to produce a response, it is recommended
that clinicians administer repeated, escalating doses of
naloxone based on clinical response up to a 10 mg dose.
If a 10 mg dose fails to produce a response, there is a
very low possibility that opiates are responsible for the
patient’s altered mental status. If successfully treated,
practitioners must be aware that the half-life of naloxone
is approximately 60 minutes [55]. In the case of long-
acting opiate overdose, successful treatment of an ado-
lescent must be followed by prolonged monitoring as
there is the risk of relapsing into respiratory depression
due to continued presence of long-acting opiate in serum
after naloxone has been metabolized.

Seizure is possible as a result of opiate overdose, but
typically this is a response to hypoxia, as opposed to
being provoked by opiate use itself. Management fol-
lows that which is typical for seizures, based on age of
the adolescent. Opiate overdose also carries the risk of
severe cardiovascular abnormalities. An electrocardio-
gram should be obtained to evaluate for QRS prolonga-
tion followed by continuous cardiac monitoring during
the acute intoxication period. Finally, because many
prescription opiates also contain acetaminophen (para-
cetamol), many opiate overdoses are accompanied by
concomitant acetaminophen overdose. Management
should include obtaining an acetaminophen level and
use of a nomogram to determine if intervention is
necessary to prevent hepatotoxicity.

Cocaine Overdose

Serious symptoms of cocaine overdose in adolescents
are typically those that result from the adrenergic
“toxidrome” (see Table 4.3). Associated with this tox-
idrome is extreme hyperthermia, manifested in temper-
atures that may escalate to over 108 °F (42.2 °C), leading
to delirium, rhabdomyolysis, kidney failure, and death
[56]. Associated vasoconstriction can also lead to end-
organ damage, particularly in the brain. Immediate
intervention is crucial, as the events leading to death
progress rapidly in adolescents with severe cocaine
intoxication syndrome. Initial management includes
fluid resuscitation with intravenous saline, supplemental
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oxygen, and aggressive cooling measures with ice-water
baths or cooling blankets. Pharmacological management
is with benzodiazepines, preferably administered intra-
venously, which provide a dual benefit of prophylaxis
against seizures [57]. Other pharmaceutical interventions
have failed to show benefit in acute cocaine overdose.

Although often overlooked in the adolescent popula-
tion, serious cardiac manifestations including myocar-
dial infarction are possible in acute cocaine overdose in
younger patients. Myocardial infarction and dilated
cardiomyopathy have been reported in patients as young
as 18 years old [58]. ECG, continuous cardiac monitor-
ing, and cardiology consultation are recommended when
cocaine-induced abnormalities are suspected. Consider-
ation should be given to obtaining cardiac enzymes. In
addition to standard management of acute cardiac
events, benzodiazepines may also be useful for associ-
ated cardiac pain. Beta-blocking agents are absolutely
contraindicated in suspected cocaine overdose, as
unopposed alpha-adrenergic stimulation may lead to
increased vasoconstriction, hypertension, and worsened
clinical outcomes.

Inhalant Overdose

The clinical presentation of inhalant overdose is almost
never typical given the wide range of inhalants that are
abused. Treatment is largely supportive and should be
targeted at manifestations of the overdose. Acute direct
causes of death from inhalant use are typically caused by
“sudden sniffing death syndrome,” which has largely
been attributed to methemoglobinemia [59]. In sus-
pected cases of overdose, methylene blue may be admin-
istered [46]. Inhalant users are also prone to myocardial
sensitization, which may lead to ventricular fibrillation
and death. When ventricular fibrillation is the presenting
symptom, epinephrine (adrenaline) use should be avoided
and other antiarrhythmics including lidocaine and beta-
blockers should be used as first-line agents [46]. Careful
cardiac monitoring thus remains an important part of the
evaluation process. In addition, laboratory evaluation
should include evaluation for the presence of metabolic
acidosis, as some volatile inhalants including methanol
may present in such a manner.

SUMMARY

Medical work-up is an important part of the evaluation
of adolescent patients in whom substance use is sus-
pected. Knowledge of the signs and symptoms of use,
abuse, and withdrawal can provider diagnostic clarity
and guide treatment decision-making. Combined with
clinical and historical data, informed use of laboratory
testing can further guide treatment. The emergency

room setting is increasingly utilized as the location
where the adolescent substance-using population is
being cared for. Adolescents may come to the emer-
gency room specifically seeking substance abuse treat-
ment, but often will present for other reasons, requiring
clinicians to have a low threshold for substance abuse
screening. Clinicians in emergency settings who are
evaluating adolescents must remember that they may
be reluctant reporters of the true severity of their own
actual substance abuse. Unfortunately, adolescents will
far too often come into the emergency department after
overdose on illicit substances. While the urgent care
setting offers many unique challenges, it also offers rich
opportunities to alter the course of addictive illness
through therapeutic techniques such as motivational
interviewing and pertinent and timely referrals for
definitive treatments.
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Identifying mental illness and associated features is the
initial step in providing or referring adolescents to tailored
treatment services. Prior to an evaluation of an adolescent,
mental health professionals are faced with the challenge
of deciding their approach. This may be based on many
factors, including the referral question, the stage of illness
or context in which one is encountering the adolescent, the
availability or existence of previously collected data (e.g.,
an initial screening, evaluation, or relevant mental health
records), and the minor’s age, cultural identity, cognitive
capacity, or language spoken. In some cases, a thorough
clinical interview of the adolescent and reviewing infor-
mation from collateral sources may provide enough
information to facilitate a diagnosis or answer other
relevant questions. However, in many cases, the use of
psychological testing can be an integral tool to obtaining
all the data necessary to make a comprehensive diagnosis
or answer specific referral questions.

This may be particularly true in the context of disorders
of addiction in adolescents, for which comorbid psychi-
atric illnesses and complex, contributing environmental,
behavioral, and other factors are the rule rather than the
exception. The American Society of Addiction Medicine
inits 2011 Policy Statement Report [1], in contrast to the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR), defines
addiction as a condition that can extend beyond substance
use disorders:

Addiction is a primary, chronic disease of brain
reward, motivation, memory and related circuitry.
Dysfunction in these circuits leads to characteristic
biological, psychological, social and spiritual man-
ifestations. This is reflected in an individual patho-
logically pursuing reward and/orreliefby substance

use and other behaviors. Addiction is characterized
by inability to consistently abstain, impairment in
behavioral control, craving, diminished recognition
of significant problems with one’s behaviors and
interpersonal relationships, and a dysfunctional
emotional response. Like other chronic diseases,
addiction often involves cycles of relapse and
remission. Without treatment or engagement in
recovery activities, addiction is progressive and
can result in disability or premature death.

Moreover, in the case of adolescents who abuse sub-
stances, over 70% may present with at least one comorbid
psychiatric disorder, and around half are diagnosed with
three or more conditions. Co-occurring illnesses may
include conduct disorder, attention-deficit/hyperactivity
disorder (ADHD), mood disorders, anxiety, post-trau-
matic stress, psychotic disorders, as well as eating dis-
orders, self-harm, and other impulsive behaviors, such as
gambling [2,3]. This is consistent with the position of the
National Institute on Drug Abuse (NIDA), that non-drug-
related behaviors and disorders are important to consider
inunderstanding substance dependence [4] Further, based
on the argument that impulse control disorders (ICDs)
should fall under the addictive disorders umbrella [5],
psychological testing can be a useful means to identify
personality traits such as impulsivity, and rule out the
impact of possible neuropsychological or cognitive fac-
tors on inhibition. Moreover, in time-limited or crisis
situations, a brief screening measure may be an efficient
diagnostic tool for referral.

This chapter aims to provide an overview of the most
commonly implemented, valid and reliable psychologi-
cal tests for use in adolescent populations across various
domains. This will include tests of broad
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psychopathology, personality characteristics, behavior
and functioning, substance abuse and dependence,
neuropsychological symptoms, and crisis assessment,
as well as a brief overview of projective testing, intelli-
gence, and achievement tests. The chapter will also
present guidelines to help the reader determine when
it may be useful to include psychological measures in an
evaluation, which measures to include, and when to
make a referral to a psychologist.

OVERVIEW OF PSYCHOLOGICAL
ASSESSMENT MEASURES

Definitions of Psychological Tests and Assessment

In the literature, various semantic distinctions have been
made in defining the terms “psychological test” and
“psychological assessment” [6]. A psychological test
may be considered to be one standardized measure used
within a psychological assessment, or a more complex, in-
depth process that integrates data from various sources. In
its Report of Test User Qualifications, the American
Psychological Association defines a psychological test
as a measurement procedure for assessing psychological
characteristics in which a sample of an examinee’s behav-
ior is obtained and subsequently evaluated and scored
using a standardized process [7]. In contrast, a psycholog-
ical assessment was defined as a process that “integrates
test information with information from other sources; a
process for evaluating behavior, psychological constructs,
and/or characteristics of individuals or groups for the
purpose of making decisions regarding classification,
selection, placement, diagnosis, or intervention” [7].
Psychological tests may take many forms, including
brief screening instruments, such as those used in the
triage process, or more detailed pencil-and-paper or
computer-based psychometric measures. Another method
of testing is the use of an empirically established, struc-
tured or semi-structured interview. Psychological mea-
sures address multiple domains, including broad
psychopathology, personality, cognitive ability, and
malingering, and are usually completed by the patient
or collateral sources, such as a parent/caregiver or teacher.

Validity and Reliability in Psychological Testing

Psychological tests are grounded in psychometric the-
ory, in which raw test scores (often across a variety of
subscales) are compared to scores of a large population
sample on which the test has been normed and that is
representative of the specific test-taker based on demo-
graphic, clinical, or other factors. The quality of a
standardized psychological test is measured through
methodology addressing reliability and validity.

Reliability refers to the consistency of the measure,
both within the measure (e.g., among items), between its
parts (e.g., alternate forms, different parts of the same
measure), in performance over time (test-retest), and the
ability of two different examiners to obtain the same
score. Types of reliability include internal consistency,
test-retest reliability, inter-rater reliability, and parallel
forms reliability [8,9]. Reliability may be influenced by
characteristics of the test taker, the test itself (length,
heterogeneity of questions, etc.), the test administrator,
the testing environment and procedures, and the stability
of the intended use of the scores [10]. A test’s standard
measurement error is another important factor related to
a test’s reliability, providing an estimate of the range of
scores consistent with the individual’s level of perform-
ance [9]. These factors are integral to consider in
determining whether a test is useful in general, or
appropriate for use based on the specific characteristics
of the assessment at hand [7].

Validity refers to a test’s ability to accurately measure
the construct of interest (construct validity) and/or
assess the domain of interest, comparing the perform-
ance of the test at hand to other measures tapping the
same construct [9]. There are several different types of
validity including construct, content, concurrent, predic-
tive, criterion, face, convergent, and discriminate fac-
tors, each of which help to establish that the test
accurately measures what it intends to measure.

When considering a type of test to use, beyond the
reliability and validity of a specific measure, the
strengths and weaknesses of a general test format should
be considered in relationship to the testing situation at
hand. For example, self-report inventories often include
multiple items designed to sample specific domains of
functioning. Tests using these formats may have exten-
sive data to support construct validity and be useful for
tapping into domains of functioning, and underlying
states, feelings, and psychological issues that are not
captured by other techniques or direct patient report
[9,10]. However, limitations of self-report measures
include the reading level of the test-taker; the impact
of item wording, format, or order on responses; the
possibility of response bias or distortion (e.g., socially
desirable responding); and contextual or assessment
conditions (e.g., reactivity, setting) [9].

Structured and semi-structured interviews present
their own set of issues regarding reliability and validity.
It has been argued that structured and semi-structured
interviews have advantages over unstructured inter-
views in reducing the interviewer bias that comes
from unique interactional processes (e.g., the “halo
effect,” confirmatory bias, and the primacy effect)
and that significantly decreases reliability and validity
[11]. Other strengths of structured interviews include the
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development of reliable ratings, reduced information
variance, and the use of consistent diagnostic criteria
[12]. Further, compared to standardized tests, standard-
ized interviews have the benefit of rapport building, and
a flexible, person-centered approach that allows for
observation of factors unique to the interviewee that
could otherwise be missed. However, limitations of
structured or semi-structured interviews have also
been noted, such as requiring a long time to administer
and relying on criteria for diagnoses that might be
controversial (e.g., not in the current DSM-IV-TR or
up for debate for DSM-V). Moreover, research is not
conclusive regarding their utility for assessing treatment
selection or response [11]. Further details on research
methodology related to psychological assessments may
be found elsewhere (see refs [5-9]).

Overview of Psychological Tests Across Domains

As with any approach to assessment, a single psycho-
logical test cannot functionally provide enough data to
appropriately make a diagnosis or facilitate a case
conceptualization. Regardless of the type of psycholog-
ical measures chosen, it is imperative to keep in mind
that scores of any psychometric test cannot stand alone.
Rather, results provide additional data points that must
be integrated into the context of other information
sources, such as history, other test results, observations,
etc., to enrich the case conceptualization. Specifically in
the case of children and adolescents, this may also
include additional behavioral observations (included
as part of some psychological tests), caregiver or teacher
reports, or a battery of psychological testing. This
section will focus on the most commonly used, individ-
ual psychological tests that may be chosen in the eval-
uation of adolescents to answer specific questions
regarding psychopathology, personality traits, behavior,
and functioning. A focus will be placed on usefulness of
various tests in relationship to addictive disorders.

PSYCHOLOGICAL TESTS
Broad Psychopathology and Personality Factors

Some of the most empirically established psychological
tests thatallow for the broad evaluation of clinical disorders
and personality traits include the Minnesota Multiphasic
Personality Inventory —Adolescent (MMPI-A) [13], the
Millon Adolescent Clinical Inventory (MACI), and the
Millon Adolescent Personality Inventory (MAPI) [14].

Minnesota Multiphasic Personality Inventory —
Adolescent Version

Since its development in 1940 by Hathaway and
McKinley at the University of Minnesota, the Minnesota

Multiphasic Personality Inventory (MMPI) and subse-
quent versions — the revised MMPI-2 [15] and Minne-
sota Multiphasic Personality Inventory — Adolescent
(MMPI-A) [13], have become the most commonly
used inventories of clinical and personality factors.
The MMPI-A has been extensively empirically sup-
ported by the literature and normed in a population of
adolescents aged 14 to 18 years. (Of note, the MMPI-2
has also been normed with a 16 to 18-year-old popula-
tion, but the MMPI-A has been noted to be a preferable
test for use with adolescents [11].) Like its predecessors,
the MMPI-A is a standardized, pencil-and-paper ques-
tionnaire that elicits a wide range of self-descriptions
scored to provide a quantitative dimensional profile of
an individual’s overall emotional adjustment and test-
taking attitudes. It comprises 478 true/false items, which
make up 10 clinical and personality scales that assess
psychiatric, psychological, neurological, and physical
symptoms. Based on the adolescent’s ability to complete
this number of items, the test may be shortened by
administering only the first 350 items (which provide
enough data to allow for a valid interpretation). Clinical
Scales include:

Scale 1, Hypochondriasis (HS)

Scale 2, Depression (D)

Scale 3, Hysteria (Hy)

Scale 4, Psychopathic Deviate (Pd)
Scale 5, Masculinity-Femininity (Mf)
Scale 6, Paranoia (Pa)

Scale 7, Psychasthenia (Pt)

Scale 8, Schizophrenia (Sc)

Scale 9, Hypomania (Ma)

Scale 0, Social Introversion (Si).

The MMPI-A also includes seven validity scales:

VRIN — Variable Response Inconsistency
TRIN — True Response Inconsistency

F1 — Infrequency of responses 1

F2 — Infrequency of resonses 2

F — Infrequency of responses

L - Lie

K — Correction.

These scales are integral in assessing the test-taker’s
approach to responding, including whether they were
exaggerating or minimizing symptoms. These scales are
also important in determining whether the test’s results
are interpretable.

While the MMPI was originally designed to distin-
guish normal from abnormal behavior, results currently
are considered to be more useful when individual scale
scores are interpreted as clusters of personality traits.
Multiple subscales have also been validated to produce a
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more nuanced interpretation, including Content scales,
Content Component scales, Harris—Lingoes subscales,
Critical items, and other Supplementary scales.

The MMPI-A can be scored and interpreted through
various methods. These include hand-scoring, as well as
the more recent options of paying a fee to obtain an
interpretive report or extensive score report through the
test’s publisher, or purchasing software such as the Q™
Local Software, which enables one to obtain a printout
of computer-generated interpretation by entering each
item response into the program [16]. Regardless of the
scoring method used, the MMPI-A produces results
based on an analysis of elevated item responses in
comparison to the norm group of interest. This occurs
through the transformation of raw scores from the test
profile to standardized T-scores, which map the peaks
and valleys across test scales. However, beyond simply
interpreting these scale and subscale scores in relation-
ship to relevant cut-offs of clinical significance (which
is on average a T-score of 65), it is imperative to
consider the overall configuration of scales, demo-
graphic factors of the adolescent, and behaviors noted
during the administration. Based on the latter factor
(and the importance of ensuring that the test is com-
pleted by the appropriate party), it is recommended that
test administrators be present throughout the adminis-
tration of the MMPI-A.

Regarding interpretation of the MMPI-A, the scales,
regardless of their names, are not representative of
specific diagnostic categories and cannot be inter-
preted individually. For example, Scale 8 (Schizo-
phrenia) does not reflect DSM-IV criteria for this
disorder alone; elevation on this scale can capture
other traits including alienation and social estrange-
ment, as well as constricted emotional responsivity.
In turn, the clinician interpreting the MMPI-A must
be knowledgeable of the two- and three-point code
systems that have been extensively empirically vali-
dated to accurately reflect the personality traits of the
test-taker, as well as other clinical factors associated
with the responder.

Adolescents commonly have elevated scores on
Scale 4, which may reflect developmentally norma-
tive factors such as identity formation and achieving
independence [11]. However, very high scores on this
scale may alternately reflect pathological levels of
antisocial behavior (described through interpretation
of the Conduct Problem scales) or alcohol or drug use
(reported in addiction-related subscales, described
below) [11,13].

The assessment of substance abuse problems has been
well researched in the context of the MMPI-A. Sub-
scales have been developed to specifically address drug
and alcohol problems, including the MacAndrew Alco-
holism Scale-R (MAC-R) [15], Alcohol-Drug Problem

Acknowledgments Scale (ACK) [17], and the Alcohol
Drug Proneness Scale (PRO). The MAC-R captures
traits common in substance-abusing adolescents,
including impulsiveness, risk-taking and sensation
seeking, assertiveness, and self-indulgence. The ACK
is a useful subscale in determining an adolescent’s
awareness and willingness to report substance-related
problems, as well as addressing problem use, use as a
coping skill, and the impact of drug or alcohol use on
other harmful behavior. In contrast, rather than focusing
on current drug- or alcohol-related problems, the PRO
scale measures personality and lifestyle patterns asso-
ciated with addiction, which may also aid in determin-
ing the presence of other addictive behaviors. This scale
is similar to Alcohol Proneness Scale (APS) [17] on the
MMPI-2.

Millon Adolescent Clinical Inventory (MACI) and
Millon Adolescent Personality Inventory (MAPI)

The Millon Adolescent Clinical Inventory (MACI) [14]
and Millon Adolescent Personality Inventory (MAPI)
[14] are measures of symptoms of psychopathology and
associated personality characteristics that have been
well validated and are commonly used with adolescents
[18,19]. Both are based on Theodore Millon’s theory of
personality, which conceptualizes personality styles as
not mutually exclusive [11,20,21] and underlines the
nature of the instruments’ structures and interpretation.
Details regarding Millon’s personality theory can be
found elsewhere [20,21].

The MACI is a 160-item, self-report, true/false
inventory, normed for adolescents aged 13 to 19 in
clinical and non-clinical settings. It consists of 31 scales
in three domains of psychopathological functioning —
personality patterns, expressed concerns, and clinical
syndromes — as well as modifying indices that capture
test-taking attitudes and response patterns, and a valid-
ity scale. Personality and Clinical scales are reflective
of DSM-IV-TR Axis I and Axis II disorders (common
in adolescents), respectively. (See the Manual for the
Millon Adolescent Clinical Inventory for further
description of scale components [14].)

However, in assessing for disorders of addiction in
adolescents, it is relevant to note that the Clinical
Scales include measures of Eating Dysfunctions, Sub-
stance-Abuse Proneness, and Impulsive Propensity.
Moreover, the Expressed Concerns scales capture fac-
tors that may be commonly associated with addiction
in adolescents, including Identity Confusion, Peer
Insecurity, and Family Discord. Further interpretations
of elevations on the Personality Pattern scales can also
be found in the Grossman Facet Scales, which describe
personality processes (e.g., temperament, mood, sense
of self).
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Designed to supplement the MACI, the MAPI
measures adolescent personality characteristics in
13—18-year-olds, and was originally normed in a non-
clinical population. Although again a 160-question
true/false format with a validity index, and three broad
domains including personality styles and expressed
concerns, the MAPI differs from the MACI in that it
contains 22 scales and a third domain that assesses for
behavioral correlates rather than clinical syndromes.
Behavioral subscales include factors common in
adolescents: Impulse Control, Social Conformity, Scho-
lastic Achievement, and Attendance Consistency.

For both the MACI and MAPI, scale scores are
obtained by transforming raw scores into base rates
(BR). The conversion provides a basis for establishing
valid scale cut-off points by considering the relative
prevalence rates of scale attributes. Scale score cut-off
points representing prominence of traits range from 75
to 85 [14]. Interpretation of the MACI and the MAPI is
akin to approaches described for the MMPI-A, including
hand-scoring, as well as the aforementioned computer-
ized and mail-in options to the publisher [22].

Regarding mental health issues in pre-adolescents, the
Millon Pre-Adolescent Clinical Inventory (M-PACI)
was developed in 2005 to assess psychological issues
in children aged 9 through 12 years. Rather than focus-
ing on single diagnostic areas, this instrument aims to
provide a synthesized view of developing personality
and clinical characteristics that may be associated with
DSM-IV-TR disorders. However, with less literature
available on this instrument, carefully monitoring
research supporting its validity in populations of interest
is imperative to ensure appropriate usage.

As with all psychological tests, the MMPI-A and the
Millon Inventories possess assets and limitations that are
important to consider in deciding if either is a good fit
for the assessment at hand. While neither test should be
used in isolation to provide diagnoses, both are useful in
assessing both personality patterns and clinical symp-
toms relevant to Axis I and Axis II disorders. Moreover,
both are grounded in substantive research supporting
their reliability and validity in assessing complex rela-
tionships between personality patterns and clinical
symptoms. This is particularly important in that it
provides information on more enduring and problematic
personality traits that may be missed in clinical inter-
views, which may focus more on diagnostic symptoms.
This is particularly relevant in adolescents for assessing
characterological traits that may be associated with
maladaptive behaviors other than those admitted to
during an interview. For example, an adolescent with
known drug use may not admit to promiscuous sexual
behavior or disordered eating, but patterns of impulse
control problems, social difficulties, and poor self-

esteem captured on aforementioned tests may help to
identify the presence or development of such problem
behaviors, with strong implications for future treatment.

Assets and limitations must be considered in relation-
ship to the individual adolescent one is evaluating. One
major benefit of the MACI and MAPI over other instru-
ments of psychopathology and personality is their
shorter length, useful for those who may not have the
attention span to complete a full MMPI-A. In contrast to
the MMPI-A, which generally takes around one hour to
complete, the Millon instruments can be completed by
many adolescents in around 20 to 30 minutes [22].
However, the MMPI-A has a larger body of clinical
scales. While both the MMPI-A and MACI have been
supported by literature in juvenile justice populations,
suggesting they may be validly used in a forensic setting
[19], the MMPI-A also has a larger overall body of
research supporting its validity and reliability across
populations. As with all tests, appropriate use must be
considered in relationship to cultural factors. Both the
MMPI-A and Millon instruments have been translated
into multiple languages and normed in associated popu-
lations. For example, the MMPI-A can be found in
Croatian, Dutch, French, Italian, Korean, and Spanish
(for Mexican, South American, Central America, and
US dialects) versions, as well as other languages. How-
ever, one’s own language limitations and knowledge of
variations of scores based on a test-taker’s cultural
identity must be considered in appropriate administra-
tion and interpretation of these, and all tests [23].

Other Approaches to Assessing Psychopathology
in Adolescents

Myriad psychological tests exist to assess more specifi-
cally psychopathology in youths. One of the most widely
used instruments is the Child Behavior Checklist for
Ages 4-18 (CBCL/4-18) [24], a measure of childhood
internalizing (e.g., anxious/depressed symptoms, with-
drawal, somatic complaints) and externalizing (attention
problems, intrusiveness, aggressiveness, delinquent
behavior) symptoms and behaviors. This measure com-
prises a multiaxial, empirically based set of measures for
assessing children from parent report (CBCL), teacher
report (Teacher Report Form — TRF), and youth self-
report (YSR).

Another approach to assessing mental illness in
children and adolescents includes the use of semi-
structured or structured interviews. While this approach
has been traditionally used in a research context to
standardize and increase inter-rater reliability in diag-
nosing disorders, it may also provide a useful tool in a
clinical setting as a guideline for DSM-IV diagnoses.
Commonly used semi-structured interviews include the
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Kiddie-Schedule for Affective Disorders and Schizo-
phrenia — Present Lifetime Version (K-SADS-PL) [25]
and the Diagnostic Interview for Children, Fourth
Version (DISC-1V) [26].

The K-SADS-PL [25] is a semi-structured psychiatric
interview that ascertains both lifetime and current diag-
nostic status based on DSM-IV criteria. This test
includes an introductory interview to collect background
information, and a screen interview that includes 82
symptoms across 20 diagnostic areas, and diagnostic
supplementary areas, including (i) affective disorders,
(i) psychotic disorders, (iii) anxiety disorders, (iv)
disruptive behavior disorders, and (v) substance abuse,
tic disorders, eating disorders, and elimination disorders.
The K-SADS is administered first to the caregiver to
obtain a screening interview score, then to the child
alone by the same administrator to obtain a second score.
Using both clinical judgment and summary scores, a
summary rating is made that captures diagnostic symp-
toms [27].

Due to its development for use in research settings,
the DISC-IV and its predecessors can be administered
by a lay interviewer to assess for over 30 diagnoses
mostly commonly found in children and adolescents
covered by the DSM-IV and the International Classifi-
cation of Diseases, Tenth Revision (ICD-10) [26]. Cur-
rent and lifetime diagnoses are found in six domains:
Anxiety Disorders, Mood Disorders, Disruptive Disor-
ders, Substance-Use Disorders, Schizophrenia, and Mis-
cellaneous Disorders (similar to those covered in the
aforementioned fifth domain of the K-SADS-PL). The
DISC comprises both parent (DISC-P) and child (DISC-
Y) versions, to be administered to caregivers of children
aged 6 to 17 and to youths aged 9 to 17, respectively.
Regarding the assessment of substance abuse addiction
on this measure, one study found that the DISC was
highly sensitive in correctly identifying youths who had
received a hospital diagnosis of any substance use
disorder [28]. A computerized version of the DISC
(C-DISC) has also been developed and can either be
interview administered or self-administered using com-
puterized voice-files. Both produce a diagnostic report
describing symptoms and diagnoses [26] An internet
version of the DISC-IV parent report has also been
created with the main purpose of administering it at
home without an interviewer [29]; however, more
research is needed to assess the validity and reliability
of this version.

Other notable instruments have been developed that
assess specific psychopathology, including the Beck
Depression Inventory (BDI and BDI-II) [30,31]. The
BDI-II [31] is a brief, multiple-choice, self-report
screening instrument developed for both adults and
adolescents aged 13 years and older. The original BDI

tool was developed in 1961, and both the BDI-II and its
predecessor have become widely used measures for
assessing depression, as well as other symptoms of
mental illness. The BDI-II is a 21-item measure scored
on a scale from 0 to 3, and provides cut-off scores that
measure depression on a continuum from mild to severe
symptoms. In validity studies assessing the BDI-II’s
usefulness in relationship to clinical interview and other
notable instruments, including the Hamilton Depression
Rating Scale, good inter-rater agreement and high inter-
nal consistency have been shown [32-34]. The BDI has
also been noted to be a useful screening instrument with
moderate to high psychometric properties in assessing
major depressive disorder in adolescents with comorbid
substance use disorders [35].

Other well-established, valid, and reliable tests and
interviews exist to measure specific psychopathology in
adolescents. These include brief screening tools
designed to identify symptoms of psychopathology or
crisis situations that warrant follow-up assessment. Two
commonly used screening tools include the Symptom
Checklist 90-R (SCL-90-R) and its shortened version,
the Brief Symptom Inventory (BSI). Assessing type and
severity of self-reported symptoms, these instruments
have been validated in adolescent populations and are
commonly used due to their efficiency, relevance for a
wide range of target groups, sensitivity to change, and
simple administration process [23]. Description of
details regarding other inventories, such as the Beck
Anxiety Inventory, Yale—Brown Obsessive Compulsive
Scale, and Hamilton Anxiety Scale can be found else-
where [23,36].

Drugs and Alcohol Use

Many reliable and valid instruments exist for the assess-
ment of substance abuse in adolescents. One recent
study attempted to measure the quality of such instru-
ments through various methods, including referencing
measures in the University of Washington’s Substance
Use Screening & Assessment Instruments Database
[37], deemed “widely used and have proven reliability
and validity” [38]. These researchers also established
whether instruments had either a published manual or a
description in a peer-reviewed journal article, and were
originally developed for an adolescent population. Tests
meeting these criteria for adolescents include the
Substance Abuse Subtle Screening Inventory (SASSI)
[39], the Global Appraisal of Individual needs (GAIN)
[40], and the Teen Addiction Severity Index (T-ASI)
[41]. Moreover, subscales on the MMPI-A [13], MACI
[22], K-SADS [27], and BDI [30] have also been found
to be a useful tools in assessing for substance abuse in
adolescents.
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The SASSI has been developed in multiple versions,
including one specifically targeting an adolescent pop-
ulation, the Adolescent Substance Abuse Subtle Screen-
ing Inventory — A2 (SASSI-A2) [42]. This pencil-and-
paper screening tool measures both high and low prob-
ability of substance dependence and substance abuse
disorders in adolescents aged 12 to 18years across
clinical settings. It identifies family and social risk
factors, defensive responding, and consequences of
substance use. Based on studies assessing validity and
reliability, the SASSI-A2 has been found to have a
moderate to high test-retest reliability and its results
are not influenced by the test-takers level of functioning
(e.g., scores skewed by the presence of other endorsed
maladaptive behaviors) [43,44]. Face valid scales have
also been found to have moderate utility for identifying
substance dependence in a juvenile justice population,
though some caution should be taken in using the subtle
scales in this group [44]. It also has the benefit of being a
brief screening tool, taking around 15 minutes to admin-
ister, and showing no significant differences in
responses by the adolescent’s ethnic identity [43].

Current thinking suggests that a comprehensive
evaluation should include an assessment tool that
addresses not only diagnostic characteristics but also
factors related to treatment success, motivation, and
readiness for change. One instrument that addresses these
factors is the GAIN, version 5 [45], available in multiple
formats, including a screen, a biopsychosocial intake,
and a follow-up assessment battery. This measure can
be used with individuals aged 11 and older; it has been
well-studied and widely adapted to assess for substance
use and comorbid symptoms and disorders in clinical,
drug-treatment, and correctional contexts. The GAIN
comprises eight main sections — Background, Substance
Use, Physical Health, Risk Behaviors/Disease Preven-
tion, Mental and Emotional Health, Environment and
Living Situation, Legal, and Vocational — as they relate
to the timeline of problems, severity, and treatment
utilization, as well as motivation and treatment resistance.
It further measures change over time and categorizes
participants in terms of abuse, dependence, and problem-
s/diagnosis by substance type. Large-scale studies of
adolescents from outpatient and residential programs
have found high internal consistency on GAIN scales,
including the Substance Problem Scale, and its subscales:
Substance Issues Index, Substance Abuse Index, Sub-
stance Dependence Scale, and Substance Use Disorder
Scale [46]. Moreover, this measure has shown high
internal consistency between the Substance Problem
Scale, Internal Mental Distress Scale, Behavior Complex-
ity Scale, and Crime/Violence Scale [45].

Another empirically supported measure of addiction
includes the Teen Addiction Severity Index (T-ASI)

[47], a semi-structured interview adapted from the
adult-oriented Addiction Severity Index for use with
adolescents aged 12 to 19. This measure assesses factors
including medical, employment/support, drug and
alcohol use, legal, family history, family/social relation-
ships, and psychiatric problems. Administration can
generally be completed in 30 to 50 minutes (contingent
upon symptom severity and comorbid problems),
during which severity ratings are made on a five-point
scale across content areas [48]. Regarding use cross-
culturally, the T-ASI has been translated into multiple
languages including Spanish, Dutch, Portuguese,
Arabic, Finnish, Hebrew, Italian, and Spanish, though
further research is required to substantiate the validity of
these translations from English [48].

Many brief screening tools have also been developed
to identify substance use problems in adolescents as a
first step toward a more detailed assessment. These
include the Problem Oriented Screening Instrument
for Teenagers (POSIT), created by NIDA as part of a
more extensive assessment and referral system for use
with adolescents to identify problems in the areas of
substance abuse, mental and physical health, and social
relations. Other screens validated for use in adolescents
include the Alcohol Use Disorders Identification Test
(AUDIT) [49], CRAFFT (Car, Relax, Alone, Forget,
Friends, Trouble) [50], the Drug Use Screening Inven-
tory-Revised (DUSI-R) [51], and the Personal Experi-
ence Screening Questionnaire (PESQ) [52]. A brief
summary of multiple measures of substance abuse
and associated research can be accessed in the Univer-
sity of Washington’s Alcohol and Drug Abuse
Institute’s Substance Use Screening & Assessment
Instruments Database [37].

Behavior and Adaptive Functioning

In children and adolescents, the assessment of behavior
and adaptive function is important to detect present and
future symptoms of mental illness and related problems.
Over the past decade, these types of measures have
begun to replace the use of projective instruments,
which have received criticism for insufficient psycho-
metric properties and their time-consuming nature [23].
Frequently used and well-studied measures of behavior
and overall functioning include the CBCL [24], Con-
ners’ Rating Scales—Revised (CRS-R) [53], and the
Vineland Adaptive Behavior Scales, second edition
(VABS-II) [54].

The CRS-R is a measure of a broad spectrum of
behaviors, emotions, and academic and social problems
in children and adolescents. Available in both pencil-
and-paper and computer-based formats, the CRS-R
includes three versions — parent, teacher, and adolescent
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self-report — each of which have separate short- and
long-form versions. While the parent and teacher reports
can be administered in assessing children aged 3 to 17,
the adolescent self-report can be given to youths aged 12
to 17. Beyond obtaining multiple perspectives on an
adolescent’s behavior, this test is helpful in providing a
relatively brief assessment; the 80-item version takes
around 20 minutes to complete, and the 27-item short
form takes between 5 and 10 minutes [53]. The long
version contains scales that capture a breadth of behav-
ioral problems common in youths, including opposi-
tional behavior, cognitive problems/inattention,
hyperactivity, anxious-shy, perfectionism, social prob-
lems, and psychosomatic scales. The short form is based
on a three-factor model, including the oppositional,
cognitive problems/inattention, hyperactivity subscales
of the longer form [53,55].

The VABS-II is a widely used survey of adaptive
functioning in communication, daily living, and social-
ization. It can be administered via pencil-and-paper
rating form or interview, and has been normed for
use across the lifespan, from birth through age 90.
The Communication Domain assesses receptive, expres-
sive, and written language development. The Daily
Living Skills Domain incorporates self-care as well as
domestic and community functioning. The Socialization
Domain contains items tapping interpersonal, play, and
social coping skills. The VABS-II yields a Total Adap-
tive Behavior Composite Score, and quantifies adaptive
functioning in each domain with standard scores. Each
of the three domains is divided into subdomains with
age-equivalents, including: Receptive, Expressive, and
Written (Communication Domain); Personal, Domestic,
and Community (Daily Living Skills Domain); Inter-
personal Relationships, Play and Leisure Time, and
Coping Skills (Socialization Domain). The VABS-II
also includes an additional Motor Skills Domain and
a Maladaptive Behavior Index, which can be particu-
larly useful with adolescent clients. Like the CRS-R, the
VABS-II has the benefit of obtaining data from multiple
sources, across contexts, including four formats — a
survey interview, expanded form, parent/caregiver rat-
ing form, and teacher rating form. However, adminis-
tration time is generally longer, ranging between 20 and
90 minutes, contingent upon the form used.

Cognitive Abilities

Multiple tests exist under the broad category of cognitive
assessment in adolescents, which can include intelligence
and achievement testing. While neuropsychological test-
ing may be rightly considered its own distinct form of
psychological assessment, the major instruments in this
area will also be briefly reviewed in this section.

Although intelligence tests are commonly concep-
tualized in relationship to educational abilities, it is
important to underscore their specific utility in rela-
tionship to behavioral problems, including substance
abuse in adolescents. Neuropsychological studies of
adults and adolescents with substance use disorders
have shown that cognitive deficits are correlated with
low IQ [56,57]. Another study comparing adolescents
with behavioral problems found a strong correlation
between impaired cognitive processes and the ability to
weigh rewards and penalties in decision-making tasks
[58], which may increase one’s vulnerability to impulse
control problems, including substance use disorders.

Perhaps the most commonly encountered intelligence
tests for children and adolescents are the Wechsler tests,
including the Wechsler Intelligence Scale for Children,
fourth edition (WISC-IV) [59]; and the Stanford—Binet
Intelligence Scale, fifth edition (SB5) [60]. The WISC-
IV evaluates cognitive functioning in youths aged from
6 years to 16 years 11 months; older adolescents can be
assessed using the adult version of the WISC-1V, the
Wechsler Adult Intelligence Scale (WAIS). The WISC-
IV produces an overall IQ score, as well as domain
standard scores (mean = 100, standard deviation = 15)
and subtest scaled scores (mean = 10, standard deviation
= 3), each of which allow the assessment of relative
strengths and weaknesses across domains [59]. The pri-
mary domains evaluated by the WISC-IV are the Verbal
Comprehension Index, Perceptual Motor Reasoning
Index, Working Memory Index, and Processing Speed
Index. The Verbal Comprehension Domain of the WISC-
IV provides a measure of verbal reasoning ability, verbal
fluency, and vocabulary. The Perceptual Reasoning
Domain measures non-verbal reasoning, sequencing,
and visual spatial skills. The Working Memory Domain
assesses auditory short-term memory, concentration,
and working memory. The Processing Speed Domain
assesses visual processing speed, attention, and fine
motor skill.

The SBS5 is the most recent edition of a battery of
intelligence measures that stem from the original devel-
opment of the Binet—Simon Scale by Lewis Terman in
1916 [60]. Like the WISC, the SBS5 assesses cognitive
functioning of children and adolescents with a focus on
both strengths and weaknesses. While research has
supported its use as a reliable measure for assessing
specific learning disabilities, it also more broadly
assesses cognitive ability in five primary domains: Fluid
Reasoning, Knowledge, Quantitative Reasoning,
Visual-Spatial Processing, and Working Memory. The
SBS5 has been validated for use with individuals from the
age of 2 through 85+, a larger range than in previous
versions, and can be administered across settings. As
well as many subscale and factor scores, the test
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produces a Full Scale 1Q score, as well as two domain
scales: Non-verbal IQ (NVIQ) and Verbal 1Q (VIQ).
The SBS can be scored by hand or scored with a software
program that includes a score report and brief narrative
summary.

Other measures of cognitive functioning may be
found in brief versions. These include the Test of
Nonverbal Intelligence, Version 4 (TONI-IV) [61],
the Wechsler Abbreviated Scales of Intelligence
(WASI) [62], and the Kaufman Brief Intelligence
Test, Version 2, (K-BIT-2) [63].

In contrast to intelligence testing, achievement tests
measure specific areas of knowledge and skill relative to
age or grade level. Through comparison with intelligence
test results, achievement test scores are commonly used as
one means to diagnose a learning disorder, and strengths
and weaknesses in specific academic areas, such as read-
ing, mathematics, written language, science, and social
studies. In contrast, high achievement scores generally
reflect a student’s mastery and readiness for a more
advanced educational level. Commonly used and well-
validated achievement tests include the Wechsler Individ-
ual Achievement Test, Version II (WIAT-II) [64], the
Woodcock—Johnson Tests of Achievement, Version III
[65], and the Kaufman Test of Educational Achievement-
1T (KTEA-II) [66].

Substance use and addiction can have a strong impact
on academic achievement. Multiple studies have found
that adolescent substance use is associated with poor
sustained engagement in academic pursuits, externalizing
behavioral problems, and decreased likelihood of educa-
tional attainment or completion [67—70]. In turn, adoles-
cents with poor school performance may be pigeonholed
as have learning problems or disabilities, when in fact
their academic difficulties are secondary to substance
abuse and associated negative behaviors (e.g., behavioral
problems, poor school attendance). Academic and
achievement testing can play an important role in distin-
guishing students with true intellectual deficits from those
whose educational problems are mediated by substance
use and associated behavioral problems.

Neuropsychological testing can be a useful approach
to better understanding language, memory, attention and
concentration, behavior, motor skills, perception,
abstraction, and learning abilities. Involving the per-
formance of relatively simple tasks, multiple widely
used neuropsychological tests have been empirically
validated in adolescent populations. These include the
Halstead—Reitan Neuropsychological Test Battery for
Children (ages 9 to 14) and Halstead—Reitan Neuro-
psychological Test Battery for Adults (ages 15 and
older), the Bender—Gestalt Test [71], Trail Making
Test [72], and the Luria—Nebraska Neuropsychological
Battery [73].

In relationship to disorders or addiction, the adminis-
tration of neuropsychological tests may be particularly
useful in elucidating cognitive risk factors, as well as
potential cognitive impairment secondary to prolonged
drug or alcohol use. Recent studies assessing cognitive
factors associated with substance abuse in adolescents
have used measures including the Continuous Perform-
ance Task (CPT), a measure of sustained and selective
attention and impulsivity; and the Wisconsin Card Sort-
ing Test (WCST) [74], a measure of flexibility as
reinforcement patterns change. Successful completion
relies upon attention, working memory, and visual
processing. The lowa Gambling Test, a measure of
one’s ability to balance immediate rewards against
long-term consequences, is also considered a useful
instrument in identifying impairments in individuals
with maladaptive behaviors, such as substance use dis-
orders, commonly associated with difficulty in delaying
gratification [75].

Using these instruments, one study found that alco-
hol-dependent patients possess deficits related to motor,
non-planning, and attentional components of impulsiv-
ity in the period immediately after acute alcohol with-
drawal [76]. These results suggest that when compared
to controls, alcohol-dependent patients show more com-
mission errors on the CPT, make more disadvantageous
choices on the Gambling Test, and made more persev-
erative errors on the Wisconsin Card Sorting Test [76].
Also using the Gambling Test, another study assessed
differences in decision-making in adolescents with and
without behavioral problems [58]. In contrast to healthy
adolescents, teenagers with any behavior disorders were
more likely to show deficits in decision-making and
weighing short-term/long-term consequences, similar to
deficits found in substance abusers [58]. Beyond their
implications for treatment planning, these results under-
line the application of neuropsychological testing as a
tool for identifying underlying cognitive characteristics
associated with other maladaptive behaviors or impaired
functioning.

DECISION-MAKING IN THE USE OF
PSYCHOLOGICAL ASSESSMENTS

In determining whether to use a psychological assess-
ment (or make a referral to a psychologist colleague for
assessment), various issues should be considered:

1. the usefulness or need of a psychometric to
answer the clinical question at hand;

2. the appropriateness of an assessment in relationship
to a specific evaluee; and

3. one’s ability to appropriately administer the
assessment.
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To determine whether a psychological test would be
of use, first it is necessary to define the construct you are
interested in measuring. For example, when evaluating
the cognitive and social functioning of an adolescent
with a history of substance dependence, one may con-
sider frequency and impairment associated with history
of substance use, familial, personality, and environmen-
tal factors, other maladaptive behaviors, as well as
cognitive and adaptive abilities. With this in mind,
the question arises how best to collect the information
needed to address these areas. In considering the youth’s
cognitive abilities, beyond use of clinical interview with
the adolescent and review of relevant data (e.g., school
or treatment records), existing measures of intelligence
could be useful. Further, measures of adaptive function-
ing, personality characteristics, and substance abuse
may also be important to better understand the
adolescent’s functioning across contexts, contributing
personality characteristics, and severity of substance
abuse behavior.

Second, consideration of factors specific to the indi-
vidual being evaluated, including various aspects of
cultural identity, gender, age, and preferred language,
must be carefully approached in making the decision to
use any psychological test. Important factors to consider
include construct equivalence (e.g., cultural equivalence)
and test bias [ 7]. Knowledge of the literature regarding the
validity and reliability of individual tests across various
cultural groups is necessary not only to understand the
limits or lack of applicability of the instrument to a
specific adolescent, but also in choosing the correct group
norms when interpreting scores. Other issues to consider
include the impact of psychological characteristics on test
performance (e.g., stereotype threat) and procedures for
examining between-groups differences in test perform-
ance [7]. Other specific guidelines regarding cultural
competency in administration of testing can be found
in the American Psychological Association’s Report of
the Task Force on Test User Qualifications [7] and
Guidelines for Psychological Practice with Girls and
Women [77].

The determination of when to administer an assessment
oneself versus when to make a referral to a qualified
psychologist is a decision warranting careful considera-
tion. The American Psychological Association’s (APA’s)
Code of Ethics [78] presents guidelines regarding the
administration of psychological assessments, found pre-
dominantly in Section 9. While these practice standards
have been established for the profession of psychology,
they may provide useful guiding principles for psychia-
trists and other mental health professionals in determining
when and how to implement psychological assessments.
Regarding the use of assessments, the APA’s Ethics Code
underlines the importance of having knowledge of the

state of the research regarding each instrument:
“Psychologists administer, adapt, score, interpret, or
use assessment techniques, interviews, tests, or instru-
ments in a manner and for purposes that are appropriate in
light of the research on or evidence of the usefulness and
proper application of the techniques.”

The Ethics Code also suggests that only assessments
with established “validity and reliability” should be used
“with members of the population tested ... and if
validity or reliability has not been established, psycholo-
gists describe the strengths and limitations of test results
and interpretation.” Other issues are also discussed
regarding the use of psychological assessment, such as
informed consent, release of data, test construction, inter-
pretation of results, use by unqualified persons, obsolete
and outdated test results, explaining results, and main-
taining test security.

Section 9.09 of the APA’s Ethics Code may also be
particularly useful as reference when deciding when to
use a psychological assessment and best practices in
using “Test Scoring and Interpretation Services.”
Beyond the prerequisite of understanding the empirical
basis and appropriate administration of an assessment,
knowledge of the limitations of particular methods of
scoring and interpretation is particularly important, espe-
cially in light of the many commercial services marketed
for these purposes. Before using a scoring service (such as
computerized or automated programs), it is essential to
choose a service that provides data regarding its “purpose,
norms, validity, reliability, and applications of the proce-
dures and any special qualifications applicable to their
use” [78]. Without this information, one cannot appropri-
ately assess that the program’s approach to scoring is
valid. It is also important to consider that the interpreta-
tions provided by these services are a product of an
automated algorithm based on the test-taker’s response
pattern. In turn, such interpretations may be limited in
their ability to address unique individual factors explain-
ing why a particular test-taker responded in a particular
manner. Hence blind reliance on computerized interpre-
tations can be inappropriate and the results misleading.

Acknowledgement of the scope of one’s knowledge
regarding the constructs operationalized by a given test
is important to ensure a valid interpretation of scores.
Knowing labels or rote definitions of a specific scale is
not sufficient. For example, cut-off scores, such as
“less than 70” for a full-scale intelligence quotient
(FSIQ), or “above 65” on a Minnesota Multiphasic
Personality Inventory, Adolescent (MMIP-A) scale
can be misleading in suggesting that a score falling
in the described range has a straightforward meaning or
interpretation. However, these scores can be complex
and influenced by a variety of contributing factors,
such as cultural identity, test-taking environment, and
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relationship to other subscales. In turn, an honest
acknowledgement of the extent of one’s understanding
of a given measure is important to ensure appropriate
and ethical implementation.

As with all approaches to evaluation, results must be
considered as a single data point to be used in conjunc-
tion with all information collected during a thorough
evaluation process. In the end, as stated in the APA
Ethics Code, the test-taker retains “responsibility for the
appropriate application, interpretation, and use of
assessment instruments, whether they score and inter-
pret such tests themselves or use automated or other
services” [78]. The best practice is generally to consult
with a qualified psychologist or neuropsychologist to
ensure proper test selection, administration, and
interpretation.

CONCLUSION

Given the complex interplay of personality, cognitive,
and psychosocial factors and varied presentations of
addictive disorders in adolescents, psychological
testing can be a useful tool in the assessment process.
Regardless of one’s knowledge of administration,
scoring, and interpretation of various psychological
measures, familiarity with the breadth of available
instruments and what they test can help one make an
informed choice in conducting a comprehensive
clinical assessment.
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Culture is defined as “the behaviors and beliefs charac-
teristic of a particular social, ethnic, or age group, i.e. the
youth culture; the drug culture” (Dictionary.com). In
addition to understanding that adolescence is inherently
culturally different from adulthood, recognizing ethnic,
racial, and religious differences among the adolescent
population when assessing substance issues in adoles-
cents is equally important. These behaviors and beliefs
can include thoughts, styles of cosmmunicating, and
ways of interacting in relationships, values, practices,
and customs. Adolescence, a phase in life with few
responsibilities and expectations, became widespread
throughout the world in the middle of the twentieth
century after the Industrial Revolution. For the first time,
teenagers no longer needed to work to support their
families, and also parents were busy at work, leaving
adolescents more time to mature on their own. As a
consequence, adolescence became a time filled with
self-doubt, anxiety, and unclear role identity.

In order to alleviate this anxiety, often teenagers turn to
their peers and as a group, experiment with alcohol and
drugs. Young people often turn outward from their family
and are less subjected to parental control. Insecure or
anxious boys or girls might then turn to alcohol or drugs
and may later in life have a difficult time coping without
these substances. This could potentially lead to crime,
dropping out of school, and making money at unskilled
jobs in order to support their drug use. Therefore, sub-
stances can become detrimental to teenagers entering
adulthood and coping with the realities of adult life [1].

Different cultures and social groups use substances and
alcohol in various ways — recreationally, medicinally, and
even ritualistically — and different cultures may sanction
different drugs for these various uses. Because the United

States is so culturally diverse, it is important for the
clinician to become culturally competent when assessing
adolescent substance use, abuse, or dependence. When
clinicians can use cultural context to better understand
their patients, they will become more effective in the
assessment and treatment of medical and psychiatric
disorders including substance use disorders.

Understanding a wide variety of cultural norms and
practices is important for clinicians to better assess their
young patients’ risk factors for alcohol and drug use and
abuse. In 1978, the US Department of Commerce, under a
Statistical Policy Directive No. 15, declared four primary
racial categories, which included American Indian/Alaska
Native, Asian/PacificIslander, African Americanor Black,
and White. These classifications have been criticized by
many as failing to acknowledge the growing diversity of the
US population and failing to recognize subtle distinctions
between groups within these four major categories [2].
Inher article “Three is Not Enough” in Newsweek in 1995,
Sharon Begley illustrates the reasons and science behind
why fitting great diversity into three major race categories
is no longer meaningful biologically [3].

In 1998, the US Department of Health surveyed the
country and estimated the prevalence of the past month
drug use broken down by age, sex, and race/ethnicity. The
five race/ethnicities it surveyed included: White, non-
Hispanic; Black, non-Hispanic; American Indian/ Alaska
Native; Asian/Pacific Islander; and Hispanic. The survey
found that among children aged 12—17, the highest per-
centage of any illicit drug consumed was by the American
Indian/Alaska Native group. This held true when exam-
ining the individual substances of marijuana, cocaine,
alcohol, heavy alcohol, and tobacco cigarettes. The His-
panic group contained the next highest users of cocaine.

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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However, for each of the other listed substances, the
White, non-Hispanic group comprised the next highest
consumers among this age group. These results were
consistent with results found by Bachman et al. in
1991 when they examined racial/ethnic differences in
smoking, drinking, and illicit drug use among high-school
seniors between 1976 and 1989 in the United States [4].

It is important to understand ethnic, cultural, and gender
differences when assessing and treating adolescents for
possible substance abuse and dependence. One study
compared White and African American girls on several
alcohol use variables and found that African American
girls generally reported less alcohol use and related
consequences, and more internalizing and externalizing
problems than White girls. It found four typologies for
White girls including abstainers, experimenters, moderate
drinkers, and heavy drinkers. For African American girls,
the study found only three groups including abstainers,
experimenters, and problem drinkers. Compared with
White girls, a higher percentage of African American
girls were abstainers. Also, African American problem
drinkers reported having lower rates of driving drunk and
drinking while using, than both groups of White problem-
atic drinkers, and higher rates of carrying a weapon while
drinking than both groups of Whites [5].

Krupinski et al. observed that in Australia, immi-
grants and refugees tend to have low rates of substance
abuse during their first few years of immigration [6], but
after several years of relocation, rates of substance abuse
begin to increase. Three other features following migra-
tion have emerged among ethnic groups. It has been
shown that immigrants are at risk for abusing the
substance or substances that were abused in their
countries of origin. For example, adolescents from Chile
might be more apt to abuse cocaine [7]. In addition,
young immigrants are more likely to begin abusing
substances that are abused in their new country. Because
the substances may be unfamiliar to them, they may not
realize the dangers associated with them. Because their
families may be unfamiliar with these substances, they
may not be able to guide their children appropriately in
avoiding these substances.

Immigrants may seek ways to assimilate into their
new society and may seek illegal means to support
themselves. Because many immigrants speak two
languages and may have contacts in countries in which
drugs are produced, it may be easier for them to become
involved with illegal trafficking of drugs.

Borges et al. found that although the prevalence
of alcohol and drug use, abuse, and dependence has
historically been lower in Mexico than in the United
States, this gap may be closing due to migration and
acculturation [8]. These authors looked at the associa-
tion between migration to the United States, substance

use, and substance use disorders in three urban areas of
northern Mexico. They looked at northern Mexico
because of its proximity to the United States and prior
evidence that alcohol and drug use is about twice as
common in this region compared with other areas in
Mexico. They found that the prevalence of alcohol,
marijuana, cocaine, and other drug use was higher
among migrants and relatives of migrants compared
with other Mexicans. The lifetime prevalence of any
drug use and of using multiple drugs was also higher for
both the return migrants and relatives of migrants, but
more so for return migrants. Current year alcohol use,
heavy drinking and drug use, alcohol dependence, drug
dependence, and any substance dependence were all
elevated among return migrants compared to other
Mexicans. They concluded that migrants to the United
States were more likely to be initiated with substances,
and patterns of use and abuse persisted after they
returned to Mexico. They found that risk for alcohol
and drug use in this population may be related to certain
types of work, the length of stay in the United States, and
experiences of discrimination and associated stress.
Preventive measures to help cope with these factors
are important and should be put into place on both sides
of the US-Mexican border.

Rush et al. examined the client profile of youths
seeking addiction treatment in Chile [7]. Compared
with data from the United States, which showed that
for clients 14 to 19 years old, the prevalence of cocaine
abuse and dependence was 2.2%, it was 42.8% for
Chilean youth [7,9]. For inhalants, the data were
1.6% for youths in the United States compared with
2.5% for Chile. Because of the high rates of substance
use, abuse, and dependence for Chilean youths, the
authors concluded that there must be an adequate supply
of more intensive services especially in areas where
people may not be able to access treatment easily. Often
this is where there are people who are most in need of
treatment. In the United States it is important for clini-
cians to understand that adolescents who immigrated
from countries such as Chile where drug use is prevalent
and commonplace may be more at risk for substance use
disorders, and more in need of preventive services.

Similarly, there is extensive literature on the
increased drug use of American Indian adolescents
living on reservations. Beavais ef al. administered anon-
ymous surveys to 7th through 12th grade students in
Indian reservation schools [10]. They found that
although there was a drop in drug use from 1981 to
1985, 53% of Native American youths were still classi-
fied as “at risk” in their drug involvement compared
with 35% of non-Native American adolescents. They
attributed this difference to unemployment, prejudice,
poverty, and lack of optimism about the future. The
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authors did not believe that the high levels of drug and
alcohol use resulted from anything inherent in the
history or culture of Native Americans. They theorized
that the likely reason for the higher rates of substance
abuse was the effects of the disruption of culture, not the
elements of culture itself. Native Americans have his-
torically been the most economically and socially dis-
advantaged cultural group in the United States. In
addition, people living on reservations have tended to
be geographically isolated from major cities. Binion et
al. suggested that there is a need for strong cultural and
social supports and teaching of coping skills to deal with
negative affect such as boredom, worry, nervousness,
and anger that can occur in daily living in isolated
environments such as Native American reservations
[11]. A more recent study looked at the development
of substance use and psychiatric comorbidity in White
and Native American adolescents aged 9—15 as part of
the Great Smoky Mountains Study [12]. The authors
found that in these adolescents, alcohol use was associ-
ated with increased risk of later tobacco and illicit drug
use. They also found that rates of recent use of alcohol
and “hard” illicit drugs were similar for Native Ameri-
can youths and other adolescents living in the same rural
area in southern Appalachia. However, they found that
rates of marijuana and tobacco use were higher among
Native Americans compared with Whites.

There have been many studies showing that individ-
ual characteristics of neighborhoods can be even stron-
ger predictors of alcohol-related problems than the
population’s racial or ethnic background [13,14]. Alaniz
reviewed research revealing that “alcohol availability
and advertising are disproportionately concentrated in
ethnic minority communities” [14]. Research has shown
that alcohol-related problems are proportional to the
density of bars and liquor stores in a given neighbor-
hood, and that this density is disproportionally higher in
communities consisting of African-American and other
non-Caucasian residents [15]. Hackbarth er al. con-
ducted an elegant study looking at the quantity of
tobacco and alcohol billboards in 50 Chicago neighbor-
hoods [14]. They found that 86% of these billboards
were located in minority wards, despite the fact that
these wards comprise only 66% of the population. They
found that the mean number of billboards per ward in
minority wards was 150 compared to 50 in White wards.
The authors illustrated that billboard advertisements
were more dangerous to children in the community
than other types of advertisements because there is no
way to protect children from seeing them while in the
car, walking to school, etc. [9,16]. Data generated by this
study have since been used to influence public policy
and helped reduce billboards advertising alcohol and
cigarettes in minority communities.

In a study by Kuntsche et al., the authors tested the
theory of “gender and cultural convergence in drunken-
ness among adolescents from 23 mostly European and
North American countries.” They showed that in 2005—
06, 15-year-old adolescents had on average been intoxi-
cated by alcohol two to three times. Their results showed
that over an 8-year span, youths in Eastern European and
Western countries became more similar in terms of
drunkenness frequency. The study was done because
decades ago, adolescents from Eastern European coun-
tries had reported less frequent drunkenness than did
adolescents from Western countries. The authors spec-
ulated that the recent convergence among Eastern and
Western countries was attributed to alcohol advertising
and marketing practices. Eastern European countries,
and particularly their youths, have increasingly become
targeted by global alcohol marketing strategies [17,18].

In addition to sociological factors in minority com-
munities, family structure is also important when con-
sidering cultural differences in adolescent substance use.
In a study that examined family structure and adolescent
risk-taking behavior among Mexican, Cuban, and Puerto
Rican communities [19], the authors found that Mexican
adolescents living in female-headed households had
higher rates of alcohol and drug use, and overall risk-
taking behaviors, than adolescents living with both
parents. However, Puerto Rican adolescents living in
female-headed households had higher rates only on the
overall risk-taking behaviors compared with those living
with both parents. In contrast, the study found that
Cuban family structure was unrelated to adolescent
risk-taking behaviors. Gender differences were also
found in risk-taking behaviors among Mexicans and
Puerto Ricans, with males reporting higher rates of
alcohol, drugs, and overall risk behaviors than females.
Cuban males had higher rates of alcohol use than females,
but there were no gender differences in drug use or overall
risk behaviors. Family structure only explained risk-
taking behaviors among Mexicans. This study is another
example of why it does not make sense to group all
Hispanics together.

Cultural groups that value abstinence of alcohol and
substances tend to have lower rates of substance abuse,
at least as long as the individuals remain within that
group. If they leave that group and associate with
another cultural group, then the risk of substance abuse
increases especially if the new group has higher rates of
substance abuse [20].

Cultural groups that sanction or ritualize substance
use also have lower rates of substance abuse. This
socialization of substances often begins in childhood
or early adolescence, involving rituals or ceremonies,
and may involve multiple generations and celebratory
meals. However, when peers teach each other to drink in
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secular settings that are not religious, and in a deviant,
secretive manner as opposed to an open, culturally
accepted setting, it can lead to substance abuse [20].

A group of researchers examined the differences in
substance use, depression, peer relationships, and paren-
tal monitoring and practices among a matched sample of
Hispanic and White adolescents between the ages of 13
and 17 years presenting for a brief alcohol intervention
[21]. They found that across all substance use variables,
there was only one significant difference. Hispanic
adolescents reported smoking significantly fewer ciga-
rettes per day than did their White non-Hispanic coun-
terparts [22]. There were no significant differences
between the two groups on alcohol use, marijuana
use, or riding in a car with a driver who had been
drinking alcohol or using drugs. White non-Hispanic
adolescents perceived greater acceptance from their
neighborhood environment than did Hispanic adoles-
cents. The authors concluded that attention should be
paid during counseling to help Hispanic adolescents
cope with feelings of perceived neighborhood rejection.
Also, according to the parents of the Hispanic sample,
these adolescents were receiving less parental supervi-
sion compared with the White adolescents. Parental
supervision has been shown to be protective against
substance use problems. Therefore, these factors should
be addressed when assessing and treating Hispanic
adolescents for possible addictive disorders.

A review paper outlined disparities among ethnic/ra-
cial minority use in availability and quality of treatment
for substance use disorders [23]. It showed that certain
healthcare policies, such as restrictions on Medicaid or
on the State Children’s Health Insurance Program
eligibility criteria, affect the African American and
Hispanic population to a greater degree than White
children. More than 60% of uninsured children are
Hispanic or African American. Therefore, these restric-
tions cause difficulty for these children in obtaining
treatment for substance use disorders.

Another significant paper showed that when only
school data are available, such as in all self-report surveys
of youths in school, “errors in estimating drug use among
[ethnic] groups with high rates of school dropout can be
substantial" [24]. The authors looked at rates of alcohol,
marijuana, inhalant, stimulant, cocaine, and LSD use by
students and dropouts (defined as 7th- through 12th-grade
students who had a period of absence from school lasting
for one month or longer with no excused absence or
contact with the school) among Mexican Americans,
non-Hispanic Whites, and Native Americans. The results
showed that within the populations of the southwestern
United States that they used, rates of lifetime substance
use among school dropouts were much higher than rates
for youths who remained in school. The students who

dropped out were likely to have tried substances at rates
from 1.3 to 3.0 times greater than those of students in
school for all six of the above substances. As far as current
use, the dropouts reported rates from 1.2 to 6.4 times
greater than those reported by students in school. The
authors found that when substance rates were corrected to
include dropouts from minority groups that have high
dropout rates, this could lead to large changes as well as
differences in relative rates of use across ethnic groups.
The higher proportion of dropouts in the Mexican Ameri-
can and Native American group in their study compared
with the White group led to substantial shifts in drug use
estimates when their weighted formula was used to
correct estimates of substance use based on youths
enrolled in school only. They concluded that without
results for school dropouts, surveys are likely to provide
poor estimates of rates of use for any group with a high
school dropout rate.

Drug and alcohol use practices may vary between
genders as well as cultures. Regarding gender differences,
some authors suggest that adolescent boys had slightly
heavier alcohol consumption rates and greater endorse-
ment of problems related to drinking than girls [25].
However, girls were equally likely to endorse more social
consequences of alcohol use. Physical fighting was a
more severe item for girls than for boys. Dating problems
due to drinking were more common for girls than for boys
given the same level of alcohol involvement; the authors
felt this indicated that girls may be more prone to
alcohol’s effect on romantic relationships. In contrast,
a Dutch survey found no gender differences when exam-
ining the association between weekly alcohol use and
mental health among adolescents [26]. Another study
showed that although higher perceived scholastic compe-
tence was associated with less substance use in both
genders, there were some gender differences. In boys,
more support from teachers and to a lesser extent parents,
was associated with less substance use. In girls, social
support was unrelated to substance use except for support
from classmates, which was associated with more ciga-
rette and marijuana use [27]. However, in girls with low
scholastic competence, more support from peers was
associated with more substance use.

A study in Spain showed that while the level of use for
all drug types was similar in boys and girls aged 12 to 14,
the differences between the genders increased with age,
reaching statistical significance for alcohol and cannabis
among adolescents aged 15-17 [28]. The authors
thought this could be related to the presence of
female-specific protective factors that stop girls from
progressing to substance use problems and disorders.
They did not find gender differences for tobacco use.

One researcher found that males across race/ethnic-
ities had more opportunity for first illicit drug use than
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did girls, but that once the opportunity for first illicit
drug use occurred, girls and boys were at equal risk for
actual drug use after the first exposure [29]. This finding
held for Caucasian, African American, and Hispanic
respondents, and for those living in the northeast, north
central, southern and western United States, and for
those inside and outside major cities at the time of the
interview.

A study of lifetime psychoactive drug use among
1054 medical students in Rio de Janeiro, Brazil, found
that alcohol abuse was more prevalent among male
students from higher income families [30]. Tobacco,
cannabis, and inhalant lifetime use was more prevalent
among males, and tranquilizer use more prevalent
among females. Students with divorced or dead parents
were found to be more likely to use tobacco, cannabis,
and tranquilizers. Inhalant lifetime use was also more
prevalent among students from higher income families,
while cocaine was more prevalent among male students
from higher income families. Cannabis users were more
likely to be students who had college-educated,
divorced, or dead parents, or had lifetime tobacco,
cocaine, or inhalant use. The authors found that sub-
stance use among medical students in Rio de Janeiro
was not widespread compared to rates reported for more
developed countries. They concluded that preventive
efforts should focus on alcohol and cannabis use by
medical students.

ASSESSMENT INSTRUMENTS

Because adolescent substance abusers are distributed
across diverse racial, cultural, and socioeconomic back-
grounds there is the need for the multidimensional
assessment of the needs of adolescents that transcend
all patient types [31]. Adolescent assessment relies
heavily upon interviewer-driven processes, with the
clinical interview being the cornerstone of the assess-
ment and the therapeutic process. Comparative mea-
sures of adolescent self-report data are commonly
obtained (family interview, historical documents)
[17,32,33]. Adolescents are developmentally distinct
from adults and differ in their substance use patterns
and their mental health needs. This fact must be taken
into account by the assessment instruments used [34].
Computer- or paper-based standardized assessment
instruments are sometimes useful in the assessment of
adolescent substance use. But, the clinician has the
daunting task of choosing an appropriate instrument.
A search for “adolescent” assessment instruments in the
University of Washington’s Substance Use Screening &
Assessment Instruments Database reveals 207 screening
and assessment instruments.

Using Standardized Instruments to Assess Adolescent
Substance Use?

There are many problems associated with evaluating
substance abuse in adolescents. To begin with, adoles-
cents are administered standardized instruments normed
on adults, which therefore are not specific to the ado-
lescent population [35]. Additionally, inattention, lack
of motivation, disinterest, and reading difficulties can
minimize the collection of accurate questionnaire data
[36-38]. To complicate things further, instruments that
do not account for cultural variables can also lead to
inaccurate data collection. There are encouraging data
showing that when mental health treatment interven-
tions are culturally modified, they are found to be
significantly more effective. Meta-analytic reviews
report that mental health treatment was four times
more effective when they were culturally modified
for a specific group and when attention was tailored
to cultural context and values. A meta-analysis of 76
studies of culturally adjusted interventions reported a
moderately strong benefit of culturally adapted inter-
ventions [39].

Szapocznik et al. have comprehensively described
five representative issues, which transcend their work
with multicultural populations [40]:

1. Back translation of instruments to ensure linguistic
comparability.

2. Identification of clinically relevant cultural char-
acteristics.

3. The comparability of measured constructs across
diverse populations.

4. Assessment of acculturation and biculturation; assess-
ment of transcultural and culture-specific dimensions
of family functioning.

However, what is widely known is that standardized
measurements used to assess adolescent psycho-
pathology are not sufficiently validated in various racial
and ethnic groups [36]. Huey and Polo identified the
lack of culturally validated measurements for assessing
and tracking substance use outcomes. Their review
demonstrated that reliability and validity of measure-
ments are not routinely assessed in cross-cultural inter-
vention research [41].

Another problem for the clinician is that identifying
racial and ethnic differences is not enough as this does
not account for the degree of acculturation to the
culture in the host country, and the nature of the
acculturation stressors [42]. Acculturation is defined
as the “dual process of cultural and psychological
change that takes place as a result of contact between
two or more cultural groups and their individual
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members [43]. As immigrants become more accultur-
ated, a change in behavior can ensue as they adopt the
attitudes and practices of the host country [44]. How-
ever, not all individuals undergo acculturation in the
same fashion, as acculturation is a long-term process
[43].

Huey and Polo also found that minority youths tend to
be more acculturated than minority adults, and culturally
sensitive adaptations/instruments will not work as well
for acculturated youths as they may have already inte-
grated or assimilated with the host culture [45].

Previous studies have found that acculturation to the
US culture has been associated with a number of nega-
tive health outcomes for Latino adolescents, specifically
a rise in use of alcohol and other drugs [22,46,47]. The
Acculturation, Habits, and Interests Multicultural Scale
for Adolescents [47] is a multidimensional acculturation
scale that examines the degree of acculturation in the
United States. It generates four subscores: United States
Orientation (Assimilation), Other Country Orientation
(Separation), Both Countries Orientation (Integration),
and Neither Country Orientation (Marginalization).

SUMMARY

There are important considerations when choosing an
instrument that will adequately account for ethnic and
cultural differences:

1. Adolescent substance use instruments are not suffi-
ciently validated across cultural and ethnic groups.

2. Race is not the important identifying factor. For
example, the Hispanic population is a diverse group
made up of people from many different countries
with specific cultural and ethnic differences.

3. Second-language skills and cultural diversity vary
among different ethnic groups. For example, an
instrument that was developed and performed ade-
quately for Hispanic youths in Miami may produce
considerably more errors with Hispanic youths in
New York City.

4. Before administering standardized scales, assess the
patient’s reading level and language proficiency.

5. The degree of acculturation to the culture in the host
country and the nature of the acculturation stressors
are specific to the individual. The patient’s history
should include the patient’s immigration status and
history, degree of acculturation, and nature of accul-
turation stressors.
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INTRODUCTION

Assessment uses diagnostic instruments and processes to
determine an individual’s needs and problems. It is an
essential first step in detecting substance abuse problems,
determining the possible causes of addiction for the
individual, and developing the most appropriate treatment
modality for his or her needs. Appropriate psychosocial
assessment of the substance-abusing adolescent is timely
and takes into consideration choosing the right instrument
for the individual, the setting, the purpose, and the
administrator of the test. Ineffective psychosocial assess-
ment of the substance-abusing adolescent leads to poor
treatment and discharge planning, repeated relapses, and
increased rates of recidivism. Psychosocial assessment of
the adolescent focuses upon social factors and influences,
such as family dynamics, school, peers, risk behaviors,
medical and physiological conditions, juvenile delin-
quency or dependency, and mental health. Influential
factors to be considered include the presence of child
abuse, domestic violence, chronic or severely dys-
functional family or living situations, and criminal behav-
ior or tendencies [1,2].

A variety of instruments are available to measure
psychosocial status in these areas, including standard-
ized psychosocial screening tools, assessments, and
questionnaires. Choosing the appropriate tool involves
considering the setting, whether home, school, juvenile
justice, medical, or social services institutions, or out-of-
home care facilities. Effective psychosocial assessment
of the substance-abusing adolescent requires determin-
ing the appropriate tool depending on the setting, the
level and quality of individual functioning, whether or
not the assessment is voluntary, who is conducting the
assessment, and the intended purpose. The level of

assessment may be either preliminary screening or
more complete questionnaires or surveys for diagnostic
or treatment planning purposes.

STRATEGIES, APPROACHES, AND
SPECIAL CONSIDERATIONS

The defining characteristic of the adolescent period of
development is a confounding variable in obtaining an
accurate psychosocial assessment of substance abuse
behavior among this population. Adolescence is a time
of rebellion and experimentation, distrust of adults and
authority figures, and resistance to authority. Most
psychosocial assessments involve subjective, self-
inventory, self-disclosing histories and questionnaires.

Barriers Specific to Adolescence

While a certain level of denial and minimization is
typical even of adult responses to such tools, it is not
only predictable but also in fact characteristic that
adolescents’ responses on such instruments are inevita-
bly even less straightforward. This also means that an
even greater importance may be attached to the setting
and circumstances in which such an assessment takes
place, as well as the assessor.

Most assessment tools designed to elicit information
about adolescent substance abuse have in common a
potentially contaminating factor of subjectivity, since
the primary source of information is dependent on
personal disclosure from the adolescent. The assessor
and setting can mediate this to some extent. This may be
subject to circumstances beyond the control of the
participant, involving the juvenile justice system, the
juvenile dependency system, or medical programs [3,4].

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
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Assessor and Setting

If the adolescent is in a controlled, involuntary setting
such as juvenile hall, a home for dependent children, or a
hospital, for example, he or she is likely to be somewhat
more cooperative. Extremely limiting circumstances
such as incarceration may induce a level of desperation
and make subsequent disclosure unlikely if left to the
adolescent’s own discretion. Adolescents who are in
out-of-home care such as a foster or group home may be
more receptive than if they feel they have a choice,
depending on who is administering the assessment and
the purpose. They may fear the consequences of not
cooperating, which may include further restriction of
their already jeopardized freedom. They may also be
more inclined to participate because if they are forced to
undergo the assessment instead of choosing it, they can
project responsibility for having to do so on the assessor,
thereby maintaining their adolescent self-image of
rebellion and defiance to authority.

Building trust to solicit an honest assessment regard-
ing substance-abusing behavior on the part of an
adolescent who participates in such a process either
voluntarily or through family or school referral, for
example, may be daunting for most adults. Utilizing an
adult who already has an established relationship with
the adolescent or others who are viewed as safe may
increase the likelihood of a valid self-report. Individ-
uals who have some personal history of genuine con-
nection with the adolescent, such as a trusted school
counselor or certain peers, may maximize the possi-
bility of genuine, open disclosure. For these reasons it
is always helpful whenever possible to gather infor-
mation from people who are close to the adolescent,
who have observed his or her behavior and personality
characteristics over time.

INDICATORS FOR ASSESSMENT

Substance abuse is not a selective illness; it is found
among all segments of the population. Adolescence
refers to the population between the ages of 11 and 17.

Adolescents of both genders, all racial and ethnic
groups, and socioeconomic strata are subject to the
destructive impact of alcohol and drug abuse and addic-
tion. Thus, the identification of those who have
a substance abuse disorder requires attentiveness and
sensitivity to the range of complex indicators that might
signal the need for assessment and possible treatment.

Risk Factors

There are many clues that can alert health professionals,
educators, employers, family members, criminal and

juvenile justice personnel, and others that the use of
alcohol or other drugs is a problem for an individual. For
example:

® a physician might become suspicious of frequent
injuries, liver damage, weight changes, or a variety
of other physical symptoms for which one explan-
ation could be substance abuse;

® ateacher or employer might be alerted by changes in
performance or attendance at school or on the job;

e family members, significant others, and peers might
become concerned over changes in mood, familiar
patterns of behavior, and relationships; or

® criminal or juvenile justice personnel might infer
associations between substance abuse and criminal
or delinquent behavior, such as income-generating
crimes, including theft or prostitution, violent
offenses, or drug-related criminal activity such as
possession or sale of controlled substances.

There is often a precipitating event that brings alcohol-
or drug-involved adolescents to the attention of those
concerned about them. An automobile accident or Driv-
ing Under the Influence of a Controlled Substance (DUT)
arrest, being fired from a job, an arrest for shoplifting, or
a head injury from a fight or fall may result from the
effects of alcohol or other drugs [4]. On the other hand,
the indicators of problem drinking or drug use may be
pieced together over time. For example, a teacher may
notice a steady decline in a student’s grades and social
functioning, or an employer might notice changes in
productivity. A parent, girlfriend, or boyfriend may
notice that an individual’s disposition has changed,
and there may be increasing tensions and difficulties
in the adolescent’s relationships [5].

When these and other problems become apparent it is
vital that the person be evaluated and referred for
appropriate treatment if needed. A thorough assessment
for substance abuse is important because it can identify
not only chemical dependency, but also other medical,
psychological, or psychiatric problems that may under-
lie the symptoms. Even if the primary problem is not
substance abuse, it is just as vital that the individual
receives other appropriate interventions, such as primary
healthcare or human services [6].

Obtaining a useful psychosocial assessment of the
substance-abusing adolescent is critical to developing
appropriate treatment and achieving effective out-
comes. Substance abuse may result from any number
of psychosocial influences, including school problems,
peer pressure, psychological stress, child abuse or
neglect, and dysfunctional family dynamics, including
alcoholism, marital difficulties, and domestic violence
[7,8]. Conversely, once the problem of substance abuse
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is present, it becomes yet another barrier to psycho-
social functioning, and will worsen the very problems
that may initially have led to the abuse — as a means of
avoiding those problems — thereby creating a self-
perpetuating cycle.

SCREENING AND ASSESSMENT

A comprehensive assessment of the substance-abusing
adolescent consists of at least five consecutive stages,
including recognition of risk factors, initial screening,
comprehensive assessment, appropriate interventions,
and evaluation of process and outcome.

Screening

Screening refers to brief procedures used to determine
the presence of a problem, substantiate that there is
realistic concern, or identify the need for further eval-
uation. Screening may occur in various community,
institutional, or correctional settings [9]. Private medical
practices, public health clinics, mental health programs,
and schools are among those settings where screening
adolescents for substance abuse might occur [10].
Within the criminal and juvenile justice systems, screen-
ing is often done throughout the individual’s contact.
Adolescent substance use is the United States’ number
one public health problem according to the National
Center on Addiction and Substance Abuse [8].

Interview techniques and screening instruments may
be designed to attempt both to elicit and deliver infor-
mation about substance abuse from/to alcohol- or drug-
involved adolescents or their parents or caretakers.
These self-reports may be helpful in determining if there
is a need for assessment and intervention. Screening
interviews might include a few brief questions asked
during intake procedures that query the individual
regarding his or her use of alcohol or other drugs.
Screening instruments include brief tests, usually self-
administered, that require individuals to provide infor-
mation about their abuse of substances. In both cases, the
alcohol- or drug-involved adolescent is asked to provide
a self-report of his or her substance abuse.

Comprehensive Assessment

Assessment is a critical element of effective substance
abuse treatment. It is the first stage of intervention with
individuals who are chemically dependent. A compre-
hensive appraisal of an adolescent’s alcohol or drug
problem and how it affects his or her health and func-
tioning is vital for selecting treatment sources and
modalities that best meet his or her needs. This includes
a determination of many factors, including: the severity

of the problem; possible influences that have perpetu-
ated chemical use, culminating in addiction; related
difficulties; and the individual’s perception and attitude
toward treatment.

There are at least five objectives for conducting
appropriate and comprehensive assessments of adoles-
cents with substance use problems or chemical depen-
dency. These include:

® identify those who are experiencing problems related
to substance abuse and/or have progressed to
addiction;

® assess the full spectrum of problems for which
treatment may be needed;
plan appropriate interventions;
involve appropriate family members or significant
others, as needed; and

® cvaluate the effectiveness of the interventions that
are implemented [11,12].

While screening is useful in differentiating adolescents
who are alcohol- and drug-involved from those who
abstain or participate in limited use without associated
problems, assessment indicates a process to determine
the nature and complexity of the adolescent’s spectrum
of drug abuse and related problems. An assessment uses
extensive procedures that evaluate the severity of the
substance abuse problem, gather information about rel-
evant factors, and assist in developing treatment and
follow-up recommendations.

Related Problem Areas

In addition to assessing substance abuse, a comprehen-
sive psychosocial assessment will probe related problem
areas. These might include medical status (including
both general health conditions and infectious diseases
such as tuberculosis, hepatitis, and sexually transmitted
diseases); psychological status and possible psychiatric
disorders; social functioning; family and peer relations;
educational and/or job performance; criminal or delin-
quent behaviors and legal problems; and socioeconomic
status and associated issues.

Basic Steps and Sources

Three basic steps in the assessment process include
information, data analysis, and treatment plan develop-
ment. Sources of information that can be helpful in
conducting a comprehensive psychosocial assessment
of the substance-abusing adolescent include existing
information, individual and collateral interviews, and
testing instruments. Testing instruments can include
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standardized interviews, structured interviews, and/or
self-administered tests.

Screening, assessment, and diagnosis are important in
the treatment of any illness. The assessment of persons
with drug or alcohol problems is very similar to the
diagnosis of other disorders. The assessment process
includes gathering information from a variety of sour-
ces. These may include the adolescent’s statements,
previous records, and significant others. When the
information is collected, it is reviewed and evaluated
by a trained professional. A variety of instruments have
been developed as tools for the assessment process [13].

Standardized Assessment Instruments

Assessment instruments should be evaluated for validity
(Do they measure what they say they measure?) and
reliability (Do they consistently provide the same
results?). When assessment instruments are used, it is
important to ascertain that research has been conducted
to determine their validity and reliability on populations
similar to those on which the instrument will be used.
For example, an instrument might be a valid and reliable
tool for White adult males, but it may not necessarily be
useful for assessing adolescent females.

An advantage of using standardized instruments is
that information regarding their reliability and validity
will be available. If the instrument has high validity and
reliability, it will accurately measure what it intends to,
and produce stable results; the test’s outcome will not be
significantly influenced by fluctuating or extraneous
factors such as the adolescent’s mood or the time of day.

In addition, the instrument should be normed, or
validated, with similar populations to those being tested.
An instrument used with adolescents should be normed
on other adolescents. Even when the reliability and
validity of standardized tests have been proven, assess-
ment outcomes may be affected by other factors. These
include attempts by individuals using them to slant the
outcome by deliberately asking or answering questions
accordingly, varying ability of individuals to read and
understand the test items, relative motivation of the
adolescent to take the test seriously, and the level of
cultural sensitivity of the test.

Continuum of Severity

Accurately identifying the problem, thoroughly assess-
ing it, and determining the appropriate assessment and
recommendations regarding level of treatment for an
adolescent are particularly challenging. In addition to
factors normally considered when assessing an individ-
ual for a substance abuse disorder, such as severity of
substance abuse, cultural background, and presence of

coexisting disorders, assessment must also examine
other variables such as age, level of maturity, and family
and peer environment when working with adolescents.

Researchers and treatment professionals have found it
useful to characterize adolescent substance use behavior
on a continuum of severity, extending from the devel-
opmental variation of experimentation with substances
through problem use, to the disorders of abuse and
dependence. The degree of substance involvement is
an important consideration for assessment, as are any
coexisting disorders, the family and peer environment,
and the individual’s stage of mental and emotional
development [14]. Any response to an adolescent who
is using substances, including strategies for identifica-
tion of the problem as well as choice of tools for
screening and assessment, should be consistent with
the severity of involvement.

Denial and Resistance

Denial is a common facet of substance abuse disorders,
as individuals of all ages, as well as significant others in
the person’s life, tend to minimize both the nature and
amount of their drug or alcohol use. Often individuals in
denial are actually convinced that substance abuse is not
a serious problem, though objective indicators suggest
serious consequences, particularly during adolescence,
when it is likely to be both egosyntonic and supported by
peer pressure.

Individuals who are drug-involved may be more
truthful about their use if they perceive the assessor,
setting, and purpose as non-threatening. In these cases,
reports from adolescents in treatment may be more
credible than those from within the juvenile justice
system. Assurance of confidentiality is an important
factor that enhances self-reporting, whereas threats of
prosecution and other sanctions may diminish disclo-
sures. Although screening interviews and assessment
instruments may not provide a true picture of drug and
alcohol use in all cases, there are some individuals who
will be truthful. Coupled with other methods, such as
chemical tests, these measures help distinguish users
from non-users [15].

PSYCHOSOCIAL ASSESSMENT PROCESS

A comprehensive psychosocial assessment of the
substance-abusing adolescent generally consists of a
multiple assessment model, including three main com-
ponents: content, methods, and sources. Each pertains to
specific evaluation goals.

The content domain refers to the important clinical
variables of adolescent substance use and related prob-
lems. These include substance disorder severity,
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predisposing and perpetuating risk factors, coexisting
psychiatric disorders, and response distortions, such as
faking good and faking bad tendencies [16]. This
assumes that substance use disorders are usually accom-
panied by other problems in an adolescent’s life, such as
school performance, peer and family adjustment, medi-
cal problems, and crime [17]. Furthermore, it is of
utmost importance to determine at what stage of change
the individual is situated [18].

The second component of this model refers to the
methods used to measure the content. There are numer-
ous available instruments using the methods of self-
report questionnaires and interviews. However, direct
observation and laboratory testing, such as blood
and urine tests, are also relevant assessment methods
to consider.

Finally, several information sources may be relevant
when evaluating an adolescent’s substance use. In
addition to the client, other informants include parents,
teachers, peers, employers, and significant others.
These collateral sources cannot be contacted for infor-
mation without the adolescent’s written consent. Writ-
ten reports and records from schools, previous
treatment experiences, and juvenile courts also contain
information that may be relevant to assessing the
adolescent’s substance use problems. Relying on any
one source may lead to an overestimate or under-
estimate of the problem. Assessors need to evaluate
the relative validity of the information from different
sources and should not assume that the client’s self-
report is necessarily less valid than other information
sources. While there is some evidence to the contrary,
several instruments have documented the validity of
adolescent self-report of drug involvement [19].

Information Gathering

A comprehensive psychosocial assessment includes
existing information, individual and collateral inter-
views, and testing instruments.

Information from existing sources may include:

drug history;

medical history and current status;

mental health history and current status;
criminal or delinquency history;
educational history and current status; and
employment history and current status.

Interviews with individuals are more extensive than
screening, and can reveal valuable details about the
adolescent that complement other information to
obtain an accurate evaluation of problems. An assess-
ment interview can also make the foundation for a

positive, trusting working relationship during future
interventions.

As with screenings, collateral interviews involve
gathering information from others who are or have
been involved with the person being assessed. Collateral
sources should be asked to provide descriptive informa-
tion rather than to make subjective judgments about the
person. As with patient interviews, information received
is not always accurate. Possible collateral sources
include family members, peers, teachers, employers,
and others who may have helpful information.

Information gathering may involve a single profes-
sional obtaining the information in all areas. However,
an interviewer or case manager may request consultation
with other professionals. For example, if the adolescent
discloses that he or she is troubled by certain physical
symptoms, and the assessor is not a physician, a referral
is made for a medical examination. Similarly, it might be
necessary to obtain psychological or psychiatric evalu-
ation if it is determined that in-depth assessments are
needed in these areas, and the assessor is from another
discipline, such as a social worker or probation officer.
For this reason, a multi-disciplinary team approach is
recommended for obtaining the range of information
needed for comprehensive assessment and treatment
planning, whenever feasible.

Interviews should be adapted to the age and culture of
the patient. Cognitive abilities can affect the interview;
the assessor must be aware of the patient’s cognitive
ability level and structure the interview accordingly, or
this may present another barrier in the assessment
process. If the adolescent being assessed is not fluent
in the language or culture of the assessment, then the
options are either an assessor who shares the same
language and culture or an experienced interpreter.

Testing instruments can include: standardized inter-
views; structured interviews; and/or self-administered
tests. These techniques have been developed to assess
individuals in multiple areas, including personality,
aggressive tendencies, social skills, stress factors, risk
for substance abuse, and intellectual capacity. Most of
the instruments have been formally standardized
through a systematic research and validation process
[20]. The standardized interview differs from the struc-
tured interview in that it limits the interviewer to a
prescribed style and list of questions. Using the stan-
dardized interview, the interviewer is restricted from
freely probing beyond conflicting or superficial
answers, sometimes considered a disadvantage of this
technique. An advantage is that this interview may be
more credible than the structured interview, an impor-
tant consideration when results are used to support
significant decisions such as treatment referrals or legal
actions [21].
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Areas of Assessment through Patient and Collateral
Interviews

Content domains to be assessed in order to arrive at an
accurate picture of a substance-abusing adolescent’s
problems can be measured by comprehensive instru-
ments. These areas include the following.

® History of use of substances, including over-the-
counter and prescription drugs, tobacco, and inhal-
ants; age of first use; frequency, duration, and pattern
of use; mode of ingestion; treatment history; and
signs and symptoms of substance use disorders,
including loss of control, preoccupation, and social
and legal consequences.

® Strengths and resources to build on, including self-
esteem, family, other community supports, coping
skills, and motivation for treatment.

® Medical health history and physical examination,
including previous illnesses, ulcers or other gastro-
intestinal symptoms, chronic fatigue, recurring fever
or weight loss, nutritional status, recurrent nose-
bleeds, tremors or tics, infectious diseases, medical
trauma, and pregnancies.

e Sexual history, including sexual orientation, sexual
activity, sexual abuse, sexually transmitted diseases
(STDs), and STD/HIV risk behavior status, includ-
ing past or present use of injecting drugs, past or
present practice of unsafe sex, and selling sex for
drugs or food.

® Developmental issues, including possible presence
of attention deficit disorders, learning problems, and
influences of traumatic events, such as physical or
sexual abuse.

® Mental health history, focusing on depression, suici-
dal ideation or attempts, attention deficit disorders,
anxiety disorders, and behavioral disorders, as well
as details regarding prior evaluation and treatment
for mental health problems [22].

e Family history, including the parents’, guardians’,
and extended family’s history of substance use,
mental and physical health problems and treatment,
chronic illnesses, incarceration or illegal activity,
child management concerns, and the family’s ethnic
and socioeconomic background and acculturation.
This description of home environment should
include family history of substandard housing, home-
lessness, time the adolescent has spent in shelters or
on the streets, and running away from home. History
of child abuse or neglect, involvement with a child
welfare agency, and out-of-home placements, are
also key considerations. The family’s strengths
should be noted as well.

® School history, including academic and behavioral
performance and attendance problems.

® Vocational history, including paid and volunteer
work.

® Peer relationships, interpersonal skills, gang involve-
ment, and neighborhood environment.

® Juvenile justice involvement and delinquency,
including types and incidence of behavior and atti-
tudes toward that behavior.

® Social services agency program involvement, child
welfare agency involvement, including number and
duration of out-of-home placements in group homes
or foster care, and residential treatment.

® [eisure time activities, including recreational activi-
ties, hobbies, and interests.

Involvement of other Sources

The adolescent’s family is an important factor in assess-
ing the adolescent’s involvement in substance use dis-
orders. Therefore, it is critical to form a therapeutic
alliance with the family to the fullest extent possible and
to involve the family in the assessment process [23]. If
there is evidence that the adolescent is being abused at
home, the family should still be questioned about the
matter. It is important to pursue what is known about
possible abuse from the parents, even the abusing parent,
as well as siblings or other family members. The man-
dated reporting requirements for professionals regarding
evidence of abuse must be disclosed to individuals being
interviewed.

The assessment should not be considered complete
unless there has been time to assess the traditionally
defined family and others identified by the court as legal
guardians who can speak for the best interests of the
adolescent, as well as the individuals the adolescent
defines as family. The assessor must determine who the
“family” is as perceived by the adolescent as well as by
legal or biological considerations.

The assessment of an entire family requires a specific
set of skills in addition to those needed to assess an
individual. Such assessments require professionals who
are highly skilled and trained to interpret family dynam-
ics, strengths, weaknesses, and social support systems.
Assessors must also be able to identify key family
structures and interrelationship patterns in which the
adolescent’s substance use disorder is enmeshed. It is
also essential for the assessor to elicit previous treatment
experiences, as well as previous attempts by the family
to address the substance use problem. It is useful to
determine the family’s feelings about the adolescent, in
particular whether their focus is upon helping the ado-
lescent, or identifying the adolescent as the problem.



74 EVE MARAM

The absence of a traditional family can be a barrier for
adolescents seeking treatment, and they may escape
identification and assessment altogether. At-risk ado-
lescents may be homeless or on the verge of homeless-
ness. Some youths may go from shelter to shelter and
have no address. In some states, a minor cannot gain
access to any services unless an adult signs for him or
her; potential assistance may be obtained only if the
adolescent achieves emancipation or becomes a tempo-
rary ward of the state.

Key sources other than family members include adult
friends, school officials, surrogate parent advocates in
school-related issues, court officials, Court Appointed
Special Advocates, social services workers, previous
treatment providers, and previous assessors. Contacting
these additional sources of information, with the client’s
consent, may be necessary to support or supplement the
information that the adolescent provides in the compre-
hensive assessment.

SELECTION OF SCREENING AND
ASSESSMENT INSTRUMENTS

Selection of screening and assessment instruments
intended for use with adolescents must be guided by
several factors: evidence for reliability and validity; the
adolescent population(s) for which the instrument was
developed and normed; the types of settings in which the
instrument was developed; and the intended purpose of
the instrument. Important features of screening and
assessment instruments include:

® High test-retest reliability. There are similar results
when the test is given again to the same adolescent
after a brief interval, for example, a week.

e [Evidence of convergent validity with other instru-
ments attempting to measure the same construct.
There is a strong relationship between the results
obtained from this instrument and the results
obtained from other instruments designed to look
at the same kind of problem, for example, substance
use disorder severity.

® Demonstrated ability to measure outcomes that cor-
respond to a criterion or standard for comparison.
The test has proven over time that it has helped to
predict specific behaviors, such as performance in
treatment, or clinical/diagnostic decisions, in the
same or similar populations.

® Availability of normative data for representative
groups defined by age, race, gender, and type of
settings. The research has shown evidence of a test’s
reliability and validity among different populations
of young people, such as males or females, in

different kinds of settings, such as school, treatment
programs, foster homes, or juvenile justice detention
centers.

o Sensitivity of the instrument to measure meaningful
behavioral changes over time. There is evidence that
the tool reliably measures the changes in an
adolescent’s behavior and related thinking.

Test Features

In addition to the above criteria, it is important to
consider several other features. The instrument should
be relatively easy to administer and not burdensome in
length. A detailed user’s manual and appropriate scoring
materials need to be available. Expertise and time
required of staff to administer and score the test, as
well as the cost of the materials for administering and
scoring the instrument, should not be excessive. If
training is required to administer and score the test, it
must be available.

Other considerations include: the possibility of bias,
either cultural or in administration of the test; the
credibility of the test among members of the judiciary
and treatment professionals; adaptation of the test to
management information system input and retrieval; the
availability of the test in languages other than English;
the motivational level, and verbal and reading skills
required of individuals to be assessed; and the propen-
sity of the test to be manipulated.

Of great importance to the user is the author’s descrip-
tion of how the test is to be administered, scored, and
interpreted. Specific statements should include the pur-
pose and aim of the test; for whom the test is and is not
appropriate; whether the test can be administered in a
group or only on an individual basis; whether it can be
self-administered or if it must be given by an examiner;
whether training is required for the assessor, and if so,
what kind, how much, and how and where it can be
obtained; and where the test can be obtained and what
it costs.

Sources of Assessment Instruments

Proprietary instruments are developed and copyrighted
by individuals or organizations. There is usually a cost
for their use. Some instruments are developed by local
agencies. They are often program-specific and may or
may not be useful in other settings. Often they have not
been validated to determine their accuracy. Many agen-
cies are willing to share such instruments without a
charge. Instruments developed by federal agencies are in
the public domain and may be used without a fee.
Validity and reliability studies for them are documented.
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SUBSTANCE ABUSE ASSESSMENT
INSTRUMENTS

Information about a sampling of available assessment
instruments, both interviews and self-administered, is
included at the end of this chapter. Inclusion on this list
does not represent an endorsement of particular instru-
ments. Rather, these are offered as a brief representative
compilation of particular instruments located through
literature review. The needs of various agencies and
systems vary. Service providers and decision-makers
should examine an array of instruments and select those
best suited to their particular needs.

Psychosocial Assessment Instruments
Screening Instruments

Several adolescent substance abuse screening tests are
available. These tools are useful because they can
briefly estimate the severity of a youth’s problem.
Screening measures typically call for conservative
scoring decisions. Terms such as “probable substance
abuser” or “needs a comprehensive assessment” may
be used to identify an individual’s use [24]. This is
done to avoid the mistake of claiming that there is no
substance use problem when in fact there is one. A
screening tool’s full value is appreciated when it is
used to determine whether a more complete assessment
is necessary and to decide upon the treatment needs of
the individual [25].

Among the most popular available self-report screen-
ing scales are the CAGE (Cut down, Annoyed, Guilty,
Eye-opener) and the Michigan Alcoholism Screening
Test (MAST), neither of which are listed below. The
MAST exists in two versions: the original version
consisting of 25 items in weighted question form, and
a shorter version containing 13 discriminating questions.
The Short Michigan Alcoholism Screening Test
(SMAST) has a greater than 90% sensitivity for identi-
fying alcoholism [24-26]. Though both the CAGE and
the MAST instruments can help identify alcohol prob-
lems, each has shortcomings. The CAGE performs less
reliably in women and adolescents than in men, and its
validity depends on the patient’s sensitivity to the emo-
tional impacts of alcohol dependence. The original
MAST is long (25 items), concentrates on late-stage
alcoholism symptoms, and uses differential weighting of
particular items, not validated in subsequent studies, in
deriving the score [27].

Adolescent Alcohol Involvement Scales (AAIS) The
AALIS is a 14-item self-report scale that looks at the type
of alcohol abuse and how often it occurs. Questions on
the AAIS address topics such as the last drinking

episode, reasons for the initial drinking behavior, the
situation in which the drinking occurred, short- and
long-term effects of drinking, the adolescent’s percep-
tion about drinking, and the ways in which others
perceive his/her drinking. The severity of the
adolescent’s alcohol abuse is determined by the overall
score, which can range anywhere between 0 and 79. The
major scales include non-user/normal, misuser, and
abuser/dependent. The test scores are related to a sub-
stance abuse diagnosis as well as ratings from other
sources. These other sources include independent clini-
cal assessments and the adolescent’s parents, as well as
the consistency for each individual — ranging from 0.55
in a clinical sample to 0.76 in a general sample. The
norms for both of these samples are available in the
13-19-year-old range [28].

Adolescent Drinking Index (ADI) The ADI is a
24-item self-administered test that examines adolescent
drinking. It does so by measuring psychological, physi-
cal, and social symptoms as well as loss of control. This
test is written at a fifth-grade reading level. The results
of'this test provide a single score as well as two subscale
scores. The subscale scores include self-medicating
drinking and rebellious drinking. These two scales are
intended as research scales. The reliability of the ADI is
good. Results are shown to be consistent and accurate
(coefficient alpha 0.93—0.95) in measuring the severity
of adolescent drinking problems. Studies show a mod-
erate correlation with alcohol consumption as well as
significant differences between groups with different
levels of alcohol problem severity. In addition, there was
a hit rate of 82% in classification accuracy of the ADI.
This means that 82% of the time, when a drinking
problem was identified using this scale, the test was
accurate in classifying the drinking as a problem and the
test accurately determined the level of severity of the
drinking problem [29].

Adolescent Drug Involvement Scale (ADIS) Moberg
and Hahn modified the AAIS (described above) to
address drug use problem severity. The ADIS is a
13-item questionnaire written at an eighth-grade reading
level. This scale correlates (0.72) with drug use fre-
quency and (0.75) with independent rating by clinical
staff. When matched up with the frequency of drug use
and the ratings that clinical staff gave, the scale corre-
lates with their findings, therefore providing evidence of
the validity of this test [27].

Personal Experience Screening Questionnaire
(PESQ) The PESQ is a brief, 40-item screening instru-
ment that consists of a scale that measures the severity of
the drinking problem (coefficient alpha 0.91-0.95), drug
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use history, select psychosocial problems, and response
distortion tendencies (“faking good” and “faking bad”).
Norms for normal juvenile offender and drug-abusing
populations are available. The test is estimated to have
an accuracy rate of 87% in predicting the need for
further drug abuse assessment [30].

Interviews for Adolescents Based on a Well-known
Adult Tool, the Addiction Severity Index (ASI) [31]

Adolescent Drug Abuse Diagnosis (ADAD) The
ADAD is a 150-item structured interview that looks
at the following content areas: medical status, drug and
alcohol use, legal status, family background and prob-
lems, school/employment, social activities and peer
relations, and psychological status. The interviewer
uses a 10-point scale to rate the patient’s need for
additional treatment in each content area. These severity
ratings translate to a problem severity dimension (no
problem, slight, moderate, considerable, and extreme
problem). The drug use section includes a detailed drug
use list and how often the use occurs, and a brief set of
items that looks at specific areas of drug involvement
(e.g., polydrug use, attempts at abstinence, withdrawal
symptoms, use in school). Psychometric studies on the
ADAD, using a broad sample of clinic-referred adoles-
cents, provide favorable evidence for its reliability and
validity. A shorter form (83 items) of the ADAD
intended for treatment outcome evaluation is also
available [32-34].

Teen Severity Index (T-ASI) Another adolescent ver-
sion of the ASI was adapted by Kaminer et al. [31]. The
T-ASI consists of seven content areas: chemical use,
school status, employment-support status, family rela-
tionships, legal status, peer-social relationships, and
psychiatric status. A medical status section was not
included because it was thought to be less relevant to
adolescent drug abusers. Patient and interviewer sever-
ity ratings are rated on a five-point scale for each of the
content areas. Preliminary data indicate adequate inter-
rater agreement and initial validity data [35].

“Paper-and-Pencil” Questionnaires

Personal Experience Inventory (PEI) The PEI is a
276-item, multi-scale questionnaire that measures
chemical involvement problem severity (10 scales),
psychosocial risk (or protective) factors (12 scales),
and the tendency for subjects to distort responses
(five scales). Supplemental problem screens measure
eating disorders, suicide potential, physical/sexual
abuse, and parental history of drug abuse. The scoring

program provides a computerized report that includes
narratives and standardized scores for each scale, as well
as other clinical information. Extensive normative and
psychometric data (including test-retest reliability and
convergent and predictive validity) are available
[36,37].

CONCLUSION

Psychosocial assessment is fundamental to beginning
the treatment process. It is a critical element of treat-
ment, for without comprehensive assessment, appropri-
ate patient—treatment matching is not possible. Just as it
would be inappropriate to treat diabetes with chemo-
therapy intended for cancer patients, it is similarly
unsuitable to provide a drug-involved adolescent with
treatment intended for an adult male alcoholic. Wise,
effective use of scarce treatment resources necessitates
careful assessment of patients prior to treatment plan-
ning. Comprehensive assessment improves the overall
cost-effectiveness of providing treatment.

Assessment is also important in the coordination of
services. Focused initial and subsequent comprehensive
information ensures that the most appropriate services
for individuals are delivered at the community level.
Aggregated information also assists state and local
decision-makers in determining priorities, setting stan-
dards, and developing resources according to the areas
of greatest need.

Substance use disorders inevitably extend to affect
other areas of an individual’s life. This is particularly
true for adolescents, who are at a critical developmental
stage emotionally, intellectually, socially, and physi-
cally. Assessing the individual problems of substance-
abusing adolescents underlies the development and
implementation of effective treatment, positive out-
comes, and reduced recidivism. These efforts invari-
ably also address fundamental and broader community
and societal problems, which in turn contribute to
adolescents’ substance use disorders, thus potentially
disrupting this lethal cycle.
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The neurobiology of adolescent addiction involves a
complex interaction of different parts of the brain as well
as different neurotransmitter systems. And while many
details remain unclear at this point, we are learning more
and more about the process of addiction and its relation
to risk-tasking behavior in adolescents. Our goal in
writing this chapter is to elucidate the mechanisms
and hypotheses that currently explain a majority of
what is known regarding neurodevelopmental changes
in adolescence and their impact on addiction. It is
important to note that a great deal of the conclusions
drawn from the experimental research at this point rely
heavily on correlation and that causation has not been
proven in the majority of cases. As our knowledge of the
human brain and its development continues to grow, we
are hopeful that we will have an even larger body of
evidence supporting these conclusions.

This chapter focuses on the neurobiology of adolescent
substance abuse and addiction. We explore the relation-
ship between risk-taking behavior, substance use and
abuse, and adolescent developmental neurobiology. The
chapter is divided into four sections. First, we describe
normal adolescent brain development. Next, we propose a
psychological and biological model of adolescent addic-
tion and risk-taking behavior. Then, we summarize the
latest research on the neurobiology of adolescents at risk
for substance abuse. Finally, we discuss the neurotoxic
effects of substance abuse on the adolescent brain.

ADOLESCENT BRAIN DEVELOPMENT

Mostbrain growth occurs during the first 10 years oflife, but
the adolescent brain continues to mature via axonal growth,
myelination, and synaptic pruning [1]. Myelination is the
glial cell deposition of myelin around axons, insulating the
neural connections, resulting in faster and more efficient

neural circuitry. Synaptic pruning refers to the removal of
excess, unhelpful connections (synapses) between neurons.
The child’s brain has trillions of synapses between neurons.
As the child’s brain responds to the environment and learns
new skills and behaviors, certain connections are used,
retained, and strengthened, and those connections that are
not used are eliminated via synaptic pruning. This results in
the development and use of dedicated connections and
neural circuits, improving efficiency and reducing meta-
bolic demand. It is important to recognize that this is a
longitudinal process and that any distinct milestones tend to
be variable from one individual to another.

Changes in Gray Matter and White Matter

Two major trends occur during this developmental
process: the decline of gray matter and the growth of
white matter. We divide the brain into gray matter and
white matter based on early pathology studies that
recognized that the brain has two distinct layers of color:
gray and white. The gray layer, or gray matter, is
composed mainly of neural cell bodies, where the cell’s
nucleus and genetic material is stored. Gray matter
volume peaks at age 13 and then begins to decline in
volume and thickness, beginning first in the striatum and
sensorimotor cortices, progressing to the frontal poles,
and ending with the dorsolateral prefrontal cortex [1].
The cerebral cortex is the gray matter on the outer surface
of the brain, and we measure the thickness of the cortex
over the course of time and in certain diseases and condi-
tions. During adolescence, the brain undergoes marked
cortical thinning, most strongly in the parietal lobe, the
medial and superior frontal regions, the cingulum, and the
occipital lobe. It is believed that decreases in volume and
thickness come from selective synaptic pruning, reduction
in glial cells, and decreased intracortical myelination [1].

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.



THE NEUROBIOLOGY OF ADOLESCENT ADDICTION 79

White matter is composed mainly of myelinated
axonal tract and is defined by the relatively white
appearance of its myelin sheath, and by the absence
of neural cell bodies. In contrast to gray matter’s volume
reduction, the white matter volume increases during
adolescence, most strongly in the fronto-parietal regions
[1]. To study white matter, researchers are now using a
new neuroimaging technique called diffusion tensor
imaging (DTI), which uses the diffusion properties of
water molecules to explore white matter anatomy in
finer detail. Two variables used to describe the white
matter quality and architecture are fractional anisotropy
(FA) and mean diffusivity (MD). High FA values mean
greater myelination and fiber organization, whereas low
MD values mean greater white matter density. DTI
studies of normal adolescent brains show age-related
increases in FA and decreases in MD. The most promi-
nent FA changes during adolescence occur in the supe-
rior longitudinal fasciculus, superior corona radiata,
thalamic radiations, and posterior limb of the internal
capsule. Fiber tracts of the fronto-temporal pathways
mature relatively later [2].

There is a temporal relationship between gray matter
volume reduction and white matter growth and devel-
opment. Temporally, the dorsal parietal and prefrontal
brain regions experience concomitant gray matter
volume reductions and white matter growth and DTI-
demonstrate strengthening, though the biological under-
pinnings of this developmental cross-talk have not yet
been well described [1].

Gender and the Brain

As male and female bodies differentiate significantly
during adolescence, the male and female brains begin to
show differences as well. Male children and adolescents
have larger overall brain volumes and proportionally
larger amygdala and globus pallidus volumes. Female
children and adolescents have larger caudate nuclei and
cingulate gyrus volumes. Girls’ gray matter volumes
typically peak 1-2 years earlier than boys’, whereas
male adolescents have larger gray matter volume reduc-
tions and white matter volume increases. While both
genders have the most prominent white matter growth in
the frontal lobes, boys have larger white matter volumes
around the lateral ventricles and caudate nuclei [1].
Finally, white matter growth in boys is marked by an
increase in axonal diameter, with testosterone as a pos-
sible etiological factor, whereas white matter growth in
girls is driven by an increase in myelin content, with
luteinizing hormone associated with greater white matter
content [3]. The functional significance of these differ-
ences is not known and caution is urged before ascribing
explanatory power to these preliminary findings.

THE NEUROPSYCHOLOGY AND
NEUROBIOLOGY OF ADOLESCENT
RISK-TAKING BEHAVIOR

The preceding section briefly described the neuro-
anatomical development of the adolescent brain. These
changes most likely underlie the primary cognitive and
psychological maturations seen in the adolescent devel-
opment of executive function, which includes tasks such
as complex decision-making, self-monitoring, impulse
control, and delay of gratification. A popular hypothesis
regarding the neuroanatomical correlate of executive
function lies in the functional and anatomical relation-
ship between the prefrontal cortex (PFC) and the ventral
striatum (VS). In many adolescents, poor executive
function is associated with increased risk-taking behav-
ior, and can be theoretically viewed neurobiologically as
an unequal relationship between the prefrontal cortex
and the ventral striatum.

It has been well demonstrated that adolescents engage
in more risk-taking behaviors than their younger and
older counterparts, including more experimental sub-
stance use [4]. Adolescents are described as impulsive
and greater risk-takers, and while these two terms are
often conflated, it is very important to distinguish
impulsivity from risk-taking across cognitive and neu-
ranatomical domains. One hypothesis that is gaining
popularity states that impulsivity is thought to arise from
poor “top-down” cognitive control from the prefrontal
cortex, and that risk-taking is related to sensation-seek-
ing behavior driven by the ventral striatum.

Impulsivity in adolescence can be seen as a form of
poor cognitive control. Cognitive control is defined as
the ability to resist temptation in favor of long-term
goals, or the ability to delay immediate gratification.
Operationalized, it is “the ability to accomplish goal-
directed behavior in the face of salient, competing inputs
and actions” [5]. Developmental studies demonstrate
that cognitive control shows linear improvement from
infancy to adulthood, correlating with the pattern of
myelination of the prefrontal cortex [6]. Clinically, we
observe this behavioral control in the go/no-go task, the
Simon task, and the task-switching paradigms, when we
are asked to suppress the pre-programmed response to
achieve the correct alternative response. For example,
imagine the following:

A child, adolescent, and adult are all trained to clap their
hands when the light turns blue. Thirty times the light
turns blue, and thirty times they clap. Then, we
change the rules, and ask them to tap their feet
when the light turns blue. The impulse is to clap,
and it is hardest for the child and easiest for the adult
to control that impulse and adapt to the new rule.
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The first 10 times the light turns blue, the child claps
by impulse six times, the adolescent four times, and
the adult two.

Cognitive control increases linearly with age, but
when rewards are linked to behavior, this linear devel-
opment gets skewed. When we receive an appealing
award for completing a task demanding cognitive con-
trol, our performance improves. However, when we
must suppress an impulse that is linked to an appealing
cue, our performance suffers [5]. This idea should fit
well with our basic understanding of human nature.
When we are rewarded for good behavior, we are
more likely to perform that behavior. This is the basis
of positive reinforcement. However, for the person on a
diet, it is harder to resist an appealing appetizer than the
bland sandwich, even though both have the same num-
ber of calories. This relates to our basic understanding of
addiction: initially, the behavior — drug use — is linked to
a positive reinforcement, the euphoria or “high” we
experience from the drug, and we quickly learn to
like using drugs. However, when we try to stop using
the drug, we are trying to choose the behavior — absti-
nence — that has little to no immediate positive reward
associated with it. Thus, in choosing abstinence, we
are choosing against the behavior, drug use, that has
the appealing reward. This choice is hard, and the more
times we use the drug, the harder it becomes to choose
abstinence, because our brain is strengthening the link
between the behavior and the reward. To compound
matters further, after continued drug use, our brain
adjusts its response and begins to depend on the drug
to feel “normal.” We begin to crave the drug, and now
choosing abstinence not only has no positive
reinforcement, but also negative reinforcement: the
craving to feel “normal.” At this point, we have reached
physiological addiction, and in order to get the euphoria
from the drug, we must use an increasing quantity and
potency each time. Finally, now that we are addicted and
we get less euphoria for each unit of drug use, we
experience less reward.

It is a rather simple concept that appealing behaviors
are easy to choose and hard to ignore. However, this
concept will be explored in detail because, as it turns out,
adolescents are much more sensitive than children or
adults to these motivational incentives. The teenager is
highly responsive to positive reinforcement, but is also
highly driven towards appealing-though-dangerous
enticements.

In many behavioral studies, adolescents are more
sensitive than adults to the promise of financial rewards
for accurate performance. In other words, their perform-
ance improves more than adults because they are more
motivated by the financial reward [7]. This also holds

true for social rewards as simple as a happy face.
However, this heightened response to rewards can
lead to risker decisions. In gambling studies, adolescents
will make riskier decisions than adults or children, but
only when they know they will be given immediate
feedback on their gamble [8]. Knowledge of this imme-
diate feedback elicits an emotional response, and this
emotional activation promotes riskier gambles. In the
delayed feedback group, the participant is given 30
playing cards, all face down in a grid. He is asked to
choose how many playing cards to flip over, and for each
red card he will receive $10, but for each black card he
will lose $5. He picks his cards all at once and awaits the
results. In the immediate gratification group, the partic-
ipant selects cards one at a time, flipping each card over
and finding out if she won or lost money, then being told
how many red cards were left. In the delayed group,
adolescents and adults did not significantly differ in their
gambling risk, but in the immediate gratification group,
adolescents were significantly riskier gamblers than
adults [8].

Social incentives, ranging from a happy face to peer
group acceptance, also influence cognitive control most
strongly in adolescents. From epidemiological studies,
we know that teenagers are much more likely to try
drugs or alcohol if their peers are using substances [9].
On a simulated driving test, adolescents are riskier and
more dangerous drivers when peers are in the car
than when they are alone, and this risk decreases with
age [10].

These findings suggest that risk-taking behavior is the
result of the interplay between cognitive control and
sensitivity to rewards. While cognitive control increases
in a linear fashion with age, sensitivity to rewards
appears to peak in adolescence, with teenagers more
influenced by rewards than their younger and older
counterparts. While toddlers and children are very
impulsive, they are also fairly risk-averse, displaying
lower sensation-seeking and reward sensitivity. At the
other end, adults have reached their maximum level of
cognitive control, and they are better able to suppress
their motivational, sensation-seeking drives. Adoles-
cents fall right in the middle, but unlike Goldilocks,
their motivational drive is too hot and their cognitive
control is too cold.

Functional Neuroanatomy and the Neuroimaging
Correlates of Cognitive Control and Reward
Sensitivity

Galvan et al. [11] propose a neurobiological model of
adolescent risk-taking behavior that implicates the pre-
frontal cortex as the location of cognitive control, and
the ventral striatum as coordinator of reward sensitivity.
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Goal-directed behavior is driven by the interaction
between the prefrontal cortex and the ventral striatum,
and risky behavior occurs when there is an imbalance in
the circuit between the prefrontal cortex and the ventral
striatum, henceforth known as the frontostriatal circuit.
First, let us define our terms.

The prefrontal cortex (PFC) is located in the anterior
part of the frontal lobes of the brain, and the PFC is the
primary neuroanatomical location of cognitive control.
The development of the PFC is linear, as evidenced by
DTI studies of myelination, and the human brain does
not complete myelination of the PFC until at least
25 years of age [12]. Clinically, we see impulse control
develop linearly, and functional magnetic resonance
imaging (fMRI) studies correlate PFC activation with
impulse control.

The ventral striatum and the dorsal striatum make up
the neostriatum, which is part of the basal ganglia, along
with the substantia nigra, globus pallidus, and the sub-
thalamic nucleus. The neostriatum is divided by its
anatomical and neurochemical boundaries into the dor-
sal striatum, made up of the caudate and putamen, and
the ventral striatum, consisting of the nucleus accum-
bens and the olfactory tubercle. The ventral striatum is
strongly innervated by dopaminergic fibers from the
ventral tegmental area (VTA), a key anatomical player
in the mesolimbic dopamine system and highly impli-
cated in all addictive and motivational behaviors [13].
The ventral striatum (henceforth VS) is implicated in
motivational drives and sensation-seeking behavior, and
appears to be most active during adolescence, as our
review of the research will indicate.

Thus, Galvan’s model hypothesizes the following:

1. Substance abuse during adolescence can be thought
of as a form of risk-taking behavior.

2. Risk-taking behavior is psychologically modeled by
the interaction between cognitive control and moti-
vational drives. Risky behavior occurs when the
motivational drive is “stronger” than the cognitive
control.

3. Risk-taking behavior peaks during adolescence,
with children’s behavior being “too timid” and
adults’ too “in control”.

4. Neuroanatomically, cognitive control is found
in the PFC, and the motivational drive is driven
by the VS.

5. During adolescence, the VS is hyperactive com-
pared to its child and adult states, overwhelming the
still immature PFC, and ultimately correlating with
the adolescent’s peak in risk-taking behavior.

Evidence for the first three points has been presented in
the preceding sections. The last two points concern the

neurobiology of risk-taking behavior, and evidence for
those contentions is reviewed below:

1. Risk-taking behavior is a form of goal-directed
behavior, and the frontostriatal circuit is necessary
for learning goal-directed behavior.
® Using lesion studies and single-unit neuronal
recordings, we have discovered that when mon-
keys and humans learn goal-directed behaviors,
the VS is activated early on to learn and remem-
ber the association between behavior and reward.
The PFC later is engaged in maintaining and
optimizing behavioral patterns to receive the
reward [14].
2. The neuroanatomy of the frontostriatal circuit
changes during adolescence.
® As highlighted earlier, the frontal-temporal white
matter circuitry undergoes significant growth in
myelination and axon strength during adoles-
cence. DTI and fMRI studies show that the
frontostriatal circuit is strengthened via myeli-
nation and axonal size during adolescence, and
that the strength of the circuit’s connection is
temporally related to people’s ability to display
cognitive control [1]. Dopamine receptor density
in the striatum peaks early in adolescence, while
in the PFC, dopamine receptor density peaks later
in young adulthood [12]. It is unclear exactly how
dopamine receptor density changes affect behav-
ior, but it is thought to be functionally related to
sensation-seeking behavior.
3. Ventral striatal activation is sensitive to reward, and
most sensitive during adolescence.
® Galvan has linked the behavioral studies of
reward sensitivity to VS activation, showing
that the VS activation was sensitive to the amount
of financial reward, and this response was stron-
gest in adolescent brains, showing either signal
increases or longer activation [15]. VS activity is
positively linked to a self-reported likelihood to
engage in risky behavior[11]. Previous imaging
studies with adults have also linked the VS
activity with risky choices [16].

® Van Leijenhorst ef al. [17] studied gambling, and
showed increased VS activation during high-risk
gambles, and increased PFC activation during
low-risk gambles.

4. Prefrontal cortex activation is related to cognitive
control and impulsivity. There is a significant body
of evidence documenting PFC activation during
impulse control tasks, and as people age the recruit-
ment of PFC is stronger, and impulse control better.
Ratings of impulsivity are inversely correlated with
brain volume in the PFC [18], and disorders of
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impulsivity like attention-deficit/hyperactivity dis- serves as a famous and useful reminder of the
order demonstrate decreased activation in prefrontal power of the frontal lobe, and the PFC in partic-
regions compared with controls [19]. ular, in controlling our impulses and restraining
® The PFC, and the science of brain localization in our desires.

general, gained widespread attention following the
curious case of Phineas Gage. On 13 September
1848, 25-year-old Phineas Gage was working as a
railroad foreman in Vermont, preparing to blast
away rock to clear land for the developing railway.
Gage added the blasting powder into a burrowed
hole in the rock, and used a large iron rod to
compress the charge. By tragic accident, the
fuse lit early, the powder exploded, and the large
iron rod flew from the hole, entered the left side of
his face, through his left eye, and out the top his
head. Amazingly, Gage survived, but eventually
those around him noticed a distinct change in
personality [20], as described eloquently by his
doctor, John Martyn Harlow [21]:

The equilibrium or balance, so to speak,
between his intellectual faculties and animal
propensities, seems to have been destroyed.
He is fitful, irreverent, indulging at times in the
grossest profanity (which was not previously
his custom), manifesting but little deference
for his fellows, impatient of restraint or advice
when it conflicts with his desires, at times
pertinaciously obstinate, yet capricious and
vacillating, devising many plans of future
operations, which are no sooner arranged
than they are abandoned in turn for others
appearing more feasible. A child in his intel-
lectual capacity and manifestations, he has the
animal passions of a strong man. Previous to
his injury, although untrained in the schools,
he possessed a well-balanced mind, and was
looked upon by those who knew him as a
shrewd, smart businessman, very energetic
and persistent in executing all his plans of
operation. In this regard his mind was radically
changed, so decidedly that his friends and
acquaintances said he was “no longer Gage.”

From this tragedy, neurologists began to specu-
late about the function of the part of Gage’s brain
that was injured. Gage donated his brain to
science, and modern researchers have confirmed
what Harlow originally posited, namely that
Gage suffered severe damage to his left frontal
lobe, but all other brain areas were spared. Clini-
cally, as Harlow described, Gage’s personality
changed drastically: he became impulsive and
seemingly governed by his desires. His story

5. The frontostriatal circuit responds to reward-based
cognitive control.
® We previously discussed that rewards improved
cognitive control, most strongly in adolescence.
Geier et al. [22] present evidence for the neural
substrate of this enhanced cognitive control,
using fMRI during the anti-saccade task. The
anti-saccade task is a common experimental
tool to study flexible control over behavior. As
explained by Douglas et al. [see ref. 23], “In this
task, participants must suppress the reflexive
urge to look at a visual target that appears
suddenly in the peripheral visual field and
must instead look away from the target in the
opposite direction. A crucial step involved in
performing this task is the top-down inhibition
of a reflexive, automatic saccade.” In the study,
monetary reward resulted in improved perform-
ance, most strongly in adolescents. Anatomi-
cally, adolescents showed exaggerated activity
in the VS, as expected, and increased activity in
the precentral sulcus within the PFC — involved
in controlling eye movements — providing visual
evidence for the reward-related upregulation in
cognitive control.
® Additional evidence highlights the neural corre-
lates of diminished cognitive control when faced
with appealing alternatives. Somerville et al. [24]
tested the go/no-go task with neutral and appeal-
ing cues (happy faces). When faced with neutral
cues, children, adolescents, and adults all
show gradual improvement with practice. The
prefrontal cortex activation was associated with
accuracy and showed linear changes with age
of participant. However, when forced to choose
against the appealing cue, adolescents didn’t
show the steady improvement expected by
their neutral performance, and this reduced
cognitive control was paralleled by increases
in VS activation.

In summary, we postulate that adolescent substance
abuse can be seen as an example of risky behavior.
Adolescents have consistently been demonstrated to
engage in more risky behavior than either children or
adults. Neuropsychological research suggests that this
risky behavior is the result of highly active motivational
drives exerting exaggerated influence over cognitive
control. Neurobiologically, it can be inferred that in
the adolescent brain, which has a hyperactive VS
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actively seeking out rewards, and an immature, poorly
myelinated PFC, a struggle to control impulsivity will
inevitably ensue.

The Role of Neurotransmitters in Risk-Taking
Behavior: Serotonin and Dopamine Receptor
Systems

Neurotransmitters are amino acids, peptides, and mono-
amines that transmit signals from a neuron to a target
cell across a synapse. Several neurotransmitter systems
exhibit change and development in the adolescent brain.
This section focuses on the roles of dopamine and
serotonin. The details are nuanced, confusing, and still
being discovered, but the take-home message (based on
current research) is straightforward: Dopamine is a
driving force in all addictive and risk-taking behaviors,
and it acts directly on the frontostriatal circuit. Serotonin
(5-hydroxytryptamine, or 5-HT) acts as a brake on
dopamine, and works to curb impulsive, sensation-seek-
ing, and addictive behavior. First, we will describe the
development of the dopamine and serotonin neuro-
transmitter systems. Then we will look at their role in
risk-taking behavior and addiction.

Dopamine is a catecholamine neurotransmitter pro-
duced in the ventral tegmental area (VTA), the hypo-
thalamus, and the substantia nigra, along with other
brain areas. There are four major pathways through
which dopamine exerts its effects: the mesocortical
pathway, connecting the VTA with the PFC; the mes-
olimbic pathway, connecting the VTA to the nucleus
accumbens, amygdala, and hippocampus; the nigrostria-
tal pathway, connecting the substantia nigra with the
basal ganglia and dorsal striatum; and the tuberoinfun-
dibular pathway, connecting the hypothalamus with the
pituitary gland. Given the wide distribution of dopa-
mine, it is not surprising to learn that it has many effects
on the brain. In this chapter we are most interested in the
mesolimbic and mesocortical pathways, connecting the
VTA with the PFC and the nucleus accumbens. Notably,
another major psychiatric illness is also modeled as a
disease of dopamine dysregulation. Schizophrenia is
defined by positive symptoms (hallucinations, delu-
sions, and bizarre behavior) and negative symptoms
(blunted affect, poverty of speech, anhedonia, asociality,
and avolition). The dopamine hypothesis for schizophre-
nia [25] posits that the positive symptoms are driven by
excessive activation of D2 receptors in the mesolimbic
pathway. Typical antipsychotic medications block D2
receptors and work primarily to lessen the positive
symptoms of schizophrenia; many of these medications’
side effects are through inadvertent blockade of dopa-
mine receptors in the nigrostriatal and tuberoinfundib-
ular pathways.

When a person is exposed to novel situations, risky
behaviors, or intoxicating substances, the VTA releases
dopamine into the nucleus accumbens (NAc). The NAc
is activated, evaluates the exposure’s appeal, and sends
projections to the PFC, amygdala, and other brain areas
to influence the person’s behavior and memory regard-
ing the exposure. In a simplified interpretation, the more
dopamine that is released into the NAc, the more it likes
the exposure, and the more likely it is we will want that
exposure again. Food, sex, and drugs all are associated
with dopamine release in the NAc. Certain drugs, like
cocaine, cause strong releases of dopamine into the
NAc, inducing significant desire as well as neuroplastic
changes to the downstream circuits that are thought to be
hallmarks of the development of addiction [12].

The dopamine receptor profile changes dramatically
in the brain’s anatomical reward circuitry — the PFC and
the NAc. The density of D1 and D2 receptors peaks in
the striatum early in adolescence, followed by loss of
these receptors by young adulthood. In the PFC, the D1
and D2 receptor density does not peak until late adoles-
cence. Dopamine (DA) fiber density increases in the
PFC of adolescent rats and NAc of gerbils, and DA
inputs to the primate PFC peak in adolescence [26]. It
must be noted that the significance of these findings is
not yet clear.

Serotonin is produced in the raphe nucleus and proj-
ects to the PFC, NAc, hippocampus, and limbic system
[27]. NAc serotonin turnover is four times lower in
adolescent rats than in younger or older rats [28]. In
men, serotonin receptor binding decreases the most
during adolescence [29]. There is some evidence that
serotonin input to the NAc is underdeveloped compared
to dopamine input to the NAc during adolescence [12].
In functional studies, serotonin is found to be important
to control and shape dopamine-related learning. In
control rats, conditioned behavior (as driven by dopa-
mine) extinguishes after prolonged absence of the cue.
However, when rats were exposed to a chemical
(MDMA) that is toxic to serotonin projection, they
continue to perform the conditioned behavior for
more than a week in the absence of the behavioral
cue [30]. In other words, without serotonin, there was
no brake on the dopamine-driven learned behavior.
Similarly, other studies have shown higher serotonin
activity correlated with less aggression and impulsivity
[31].

AT-RISK ADOLESCENTS: AT-RISK
FOR DISINHIBITION
Risk-taking behavior is a hallmark of adolescence, and

while it is common for teenagers to experiment with
illicit substances, most adolescents do not develop drug
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addictions, or substance use disorders (SUD). Identify-
ing the at-risk adolescent is a primary goal of public
policy, and understanding the neurological markers for
at-risk adolescents will provide further insight into the
disease of addiction.

One of the most studied neurological risk markers for
SUD is the P300 event-related potential (ERP). ERPs are
electroencephalogram (EEG) voltage changes in
response to events or stimuli from sensory, motor, or
cognitive input. The P300 ERP is named for the positive
voltage deflection read by electrodes over the parietal
lobe, with a latency (delay between stimulus and
response) of 300-600 ms. The more attention the patient
gives to the stimulus, the stronger the P300 ERP will be
recorded. Initially, research found that the P300 ERP
was diminished in children of alcoholics, and that a
reduced P300 was a predictor of later alcohol abuse [32].
Further research suggested that a reduced P300 ERP was
more strongly correlated with conduct disorder and
overall trait disinhibition [33], as defined by impulsivity
and externalizing behavior, though it must be noted that
even this research is viewed as controversial. So, while
P300 may not be a specific predictor of SUD, it may
serve as a useful and interesting physiological marker of
disinhibition, one of the main risk factors for SUD.

In high-risk children (from families with significant
alcohol dependence), fMRI studies suggest poor frontal
functioning even before drug use began, and this
impaired frontal function can predict later substance
use [34].

Serotonin and Dopamine

Endogenous serotonin (5-HT) levels have been studied
as a risk factor for substance use, given previous
research suggesting that serotonin dampens the impact
of dopamine in our reward-seeking behavior. Because it
is difficult to measure the levels of 5-HT in the brain,
researchers have used peripheral markers, including
platelet 5-HT, whole blood 5-HT concentration, or
platelet MAO (monoamine oxidase) activity. In children
of alcoholics, lower whole-blood 5-HT was correlated
with more externalizing behavior [35]. Higher platelet
5-HT concentrations were associated with greater
impulsivity [36], and certain 5-HT transporter polymor-
phisms [37] and transporter gene combinations [38]
appear to increase the risk for SUD. However, like
the P300 ERP, 5-HT dysfunction is more strongly
correlated with disinhibition than with SUD [12].
Dopamine receptors have shown some genetic varia-
bility linked with SUD development. In children of
addicts, the Al allele of the D2 receptor (DRD2) was
linked to higher rates of SUD [39]. The Al allele is
thought to result in reduced dopamine binding and lower

D2 receptor expression [40]. However, the A1 allele has
also been linked to antisocial behavior and negative
affect [12], and to date no studies have controlled for
these covariables. It is possible, and indeed probable,
that the A1 DRD?2 allele is a non-specific risk factor for
disinhibition in general.

The Hypothalamic-Pituitary—Adrenal Axis

The hypothalamic—pituitary—adrenal (HPA) axis has a
central role in much of our emotional life, and it is not
surprising that it is an important player in the neuro-
biology of substance abuse. In response to stress, HPA
axis activation results in the release of cortisol, which
has been shown to enhance dopamine release from the
VTA into the ventral striatum, like addictive drugs [41].
High-risk children of addicts have a blunted cortisol
response to stress, and also have higher levels of impul-
sivity and externalizing behavior [42]. The level of
cortisol response was negatively related to levels of
externalizing behavior, and this relationship was stron-
ger in adolescent girls than boys [43]. Thus, external-
izing behavior, SUD, and a hypoactive HPA axis are all
linked together. However, this finding is not consistent
with other studies, which have identified a link between
a hyperactive HPA axis, elevated cortisol response,
internalizing disorders like depression and anxiety,
and SUD [44]. Therefore, both HPA hyperactivity
and hypoactivity pose a risk for SUD, most likely
mediated by the hypoactive response to stress in the
externalizing disorders (antisocial, conduct) and the
hyperactive response to stress in the internalizing (anx-
ious, depressed). Taken together, these findings indicate
the complicated nature of substance use disorders, and
the multiple pathways that can lead to substance abuse.

THE NEUROTOXIC IMPACT OF
ALCOHOL AND MARIJUANA

Next, we move on to a discussion about the biological
impact of illicit substances on the adolescent brain.
Because research on the neurotoxic effects of drugs
on the adolescent brain is ethically challenging, we
have focused our discussion on the available literature
surrounding abuse of alcohol and marijuana, the two
drugs most commonly abused by adolescents.

Alcohol

Alcohol is the most abused drug in adolescence, and it is
the most studied, with the majority of research done with
animals, for obvious ethical reasons. Adolescents appear
to be less sensitive than adults to alcohol’s behavioral
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effects, at least in rats. Spear [45] has shown that
adolescent rats are less affected than adult rats by the
social, motor, sedation, acute withdrawal, and
“hangover effects” of ethanol. However, alcohol may
be more toxic to the adolescent brain. Adolescent rat
brains exposed to ethanol show less neural growth in the
hippocampus, and those adolescent rats have worse
hippocampal-dependent memory problems [46]. In
human imaging studies, alcohol-abusing adolescents
were compared with healthy peers and were found to
have smaller frontal and hippocampal volumes, altered
white matter microstructure, and poorer memory. The
hippocampus was smaller in patients who began drink-
ing earlier and who used for longer. Alcohol-using
adolescents show altered anisotropy in the corpus callo-
sum, and in adolescent binge drinkers, the frontal,
cerebellar, temporal, and parietal regions all showed
altered anisotropy. Heavy drinking is associated with
diminished frontal cortex activation during spatial work-
ing memory tasks, as well as neuropsychological tests of
attention, memory retrieval, and visuospatial function-
ing [5,47]. In longer-term follow-up studies, Squeglia
identified gender differences. Girls who drank more
often had a greater loss in visuospatial functioning.
Alcohol-abusing girls had smaller PFC volumes than
controls, while their male counterparts had larger PFC
volumes than controls. Girls may be more sensitive than
boys to the neurotoxic effects of alcohol: alcohol-abus-
ing girls had a decreased frontal response to spatial
working memory and reduced gray matter in compari-
son to alcohol-abusing boys [1,48].

Marijuana

In studies using fMRI, adolescent marijuana users have
less efficient activation in working memory, verbal
learning, and cognitive control tasks. Studies consis-
tently show use of alternate brain networks in marijuana-
using adolescents [1]. Smokers have larger cerebellar
volumes, and female smokers have larger prefrontal
cortex volumes than female non-smokers, with both
findings suggestive of impaired synaptic pruning [49].
White matter integrity is worse in fronto-parietal and
fronto-temporal circuits [50], and as a corollary, adoles-
cent marijuana smokers are at greater risk for depres-
sion, and have worse performance on psychomotor
speed, complex attention, verbal memory, planning
and sequencing ability, even after a month-long absti-
nence [51].

CONCLUSION

The study of adolescent brain development and the
changes that predispose it to risk-taking behaviors

such as substance abuse is a fast-changing landscape.
Ultimately, a theoretical construct that will likely with-
stand the test of time will include an “accelerator”
currently thought to be located in the ventral striatum
and a “brake” currently thought to be a part of the
prefrontal cortex. The overall balance and development
of these two opposing forces will likely govern the
behavioral phenotypes observed in adolescents as they
transition into young adulthood. Current thoughts on this
subject include the idea that our somewhat arbitrary cut-
off definitions for adolescence may not accurately rep-
resent neurodevelopmental changes related to risk-
taking behavior. In fact, when actuarial data are taken
into consideration (as is most frequently done by car-
rental and insurance companies) the time period to sta-
bility in impulse-control/modulation most likely occurs
in the mid-20s. Interestingly, this is when car insurance
rates begin to decline for most drivers and when young
adults are actually allowed to rent cars. As we begin to
understand more about our brains and the manner in
which they develop, we will continue to improve our
understanding of modulating risk-taking behavior.
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INTRODUCTION

Adolescent substance use, abuse, and dependence
represent a spectrum of maladaptive behavioral disorders
with considerable importance both from a societal stand-
point, and from the point of view of healthcare practition-
ers [1,2]. Substance use disorders are highly maladaptive
behaviors in adolescents (and other age groups), and
result in considerable harm to afflicted individuals, fami-
lies, and societies [3]. From a health utilization point of
view, a study performed in a managed care setting showed
that adolescents with substance use disorders both utilized
more medical services and were more costly to treat than a
matched control group with similar medical problems [4].
Strikingly, adolescents with substance use disorders were
found to require continued high levels of expensive
treatment services even after discharge from hospital,
unlike the non-substance using group, which had
decreased healthcare costs after treatment [4]. From a
neurobiological point of view, adolescence is character-
ized by the early maturation of limbic reward areas (which
is thought to provide the “drive” to engage in exploratory
behavior), with delayed maturation of frontal lobe struc-
tures, which are implicated in providing a “brake” to
potentially harmful behavioral choices (reviewed in ref.
[5]). Therefore, adolescent risk-taking and impulsivity are
facilitated by neurobiological changes specific to adoles-
cents, which later in development are normally amelio-
rated during the transition to early adulthood [5].
However, by and large, most individuals who experi-
ment with drugs and alcohol as adolescents do not go on to
suffer from either abuse or dependence syndromes, and it
has been hypothesized that adolescent impulsivity in
normal development can help establish boundaries for

appropriate adult behavior [5,6]. Healthy adolescence is
characterized by high levels of impulsivity and risk-
taking behavior, and frequently is accompanied by
“sampling” of alcohol, nicotine, and illicit drugs [7]. In
fact, some data have demonstrated that community-nor-
mative adolescent experimentation with alcohol and
illicit substances is associated with decreased anxiety,
improved psychological health, and better social skills
than adolescent peers who never have experimented with
alcohol or drugs (e.g. ref. [8]). Therefore, clinicians
treating adolescents and counseling families of adoles-
cents who may be using drugs and alcohol should have a
sensitivity to the boundaries of normal adolescent behav-
ior, which may be community specific [8]. Conversely,
however, most individuals with substance use disorders
have histories of early adolescent experimentation with
drugs and alcohol, which likely has primed these indi-
viduals to develop maladaptive behavioral addictions that
eventually cause serious psychosocial dysfunction [1].
Given this, clinicians involved in the care of adolescent
substance users can have an important role in the future
life trajectory of these individuals, since early interven-
tions to reduce maladaptive behavioral usage patterns of
alcohol and other substances can prevent some of the
ravages that may result from future addictions [9].

SUBSTANCE ABUSE AND DEPENDENCE
SYNDROMES IN ADOLESCENTS

Given these considerations — that substance use disor-
ders in adolescence are harmful, but that abuse and
dependence syndromes should be differentiated from
community-normative, age-appropriate experimenta-
tion — clinicians have several tools available to help

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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differentiate the level of potential risk in a given ado-
lescent presenting for treatment. The Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR) criteria for substance abuse
and dependence can be assessed during evaluation, in
order to clarify whether it appears that problematic drug
or alcohol abuse leads to “clinically significant impair-
ment or distress . . . within a 12-month period” [10].
Criteria for DSM-IV-TR substance abuse and depen-
dence are clear and straightforward for clinical diag-
nostic purposes. However, clinicians treating
adolescents with problematic substance use are faced
with a conundrum: on a population basis, meeting DSM
criteria for abuse and dependence of drugs and alcohol
is relatively uncommon among adolescents, with esti-
mates for the proportion of US adolescents meeting
criteria for either substance abuse or dependence rang-
ing from 5 to 11% [11,12]; in fact, these clinical
syndromes do not reach their population peaks in inci-
dence until age 20 (for abuse syndromes) or age 22 (for
dependence syndromes) [13]. By contrast, experimen-
tation with alcohol and illicit drugs is extremely com-
mon among US adolescents: in 2009, in a survey of US
12th-graders, 44% reported having drunk alcohol
within the last 30 days, around 20% had smoked ciga-
rettes during the last 30 days, and more than 50%
reported having tried at least one illegal drug during
their lifetime [3]. Therefore, many clinicians will be
treating adolescents with concomitant alcohol and
illicit drug use who may not meet strict DSM-IV-TR
criteria for abuse or dependence syndromes, making
clinical decision-making with regard to treatment
options more challenging.

PSYCHIATRIC COMORBIDITIES IN
ADOLESCENT SUBSTANCE USE
DISORDERS

While the evaluation of the severity of substance use in
an adolescent presenting for mental health treatment can
be problematic in many cases, an understanding of the
epidemiology and likely comorbidities of adolescent
substance use disorders and mental illness can assist
clinicians in the identification of those patients who may
be more likely to have or develop a substance use
disorder. A considerable body of research has been
established using community samples and case reports,
which demonstrates the striking commonality of behav-
ioral, mood, anxiety, and substance use disorders among
adolescents (reviewed in ref. [12]). However, until
recently, there was no comprehensive, statistically valid
data sample to be able to accurately estimate either the
prevalence, demographic covariates, or psychiatric
comorbidity of adolescent mental illness and substance

abuse in the US population [14]. In order to address this
need, the National Institute of Mental Health (NIMH)
established the National Comorbidity Survey Adoles-
cent Supplement (NCS-A), which provided for a nation-
ally representative sample of face-to-face survey
interviews of more than 10000 US adolescents aged
13 to 18 [12,14]. In this comprehensive survey, the
lifetime risk for adolescent drug or alcohol use disorder
(either DSM-IV abuse or dependence) was 11%, some-
what higher than earlier estimates, with a higher risk for
males, and older adolescents [12]. The median age of
onset of substance use disorders was age 15, which was
much older than the median age of onset for mood and
anxiety disorders in this sample, demonstrating that later
adolescence (especially age 17 and older) is the riskiest
time for developing a substance use disorder [12].
Interestingly, differences in ethnicity, parental divorce,
and socioeconomic status did not contribute signifi-
cantly to the risk of development of substance use
disorders among adolescents, so that substance use
disorders seem to cut across class and ethnic divides
nationwide [12]. With regard to psychiatric comorbid-
ity with substance use disorders, the presence of a
substance use disorder increased the proportion of
adolescents who suffered from more than one class
of disorder, showing that comorbidity with either
behavioral (e.g., attention-deficit/hyperactivity dis-
order (ADHD)), mood, or anxiety disorders is very
common with substance use disorders among US ado-
lescents [12]. These data reinforce and extend many
previous studies conducted in regional sample popula-
tions demonstrating that substance use disorders among
adolescents are highly comorbid with behavioral,
mood, and anxiety disorders (e.g., ref. [11]).

Utilizing data from a representative sample of some
4000 adolescents in east Texas as part of the Teen Health
2000 (TH2K) survey, Roberts and colleagues [11] found
an approximately 5.3% incidence of substance use
disorder in this population, again somewhat lower
than the estimate for the NCS-A survey [12]. However,
in other respects the TH2K data compared favorably
with the NCS-A data, showing that substance use dis-
orders were much more common in later adolescents,
and that propensity to develop substance use disorders
among adolescents cuts across demographic profiles
[11,12]. The TH2K data demonstrated that adolescent
substance use disorders were highly comorbid with
anxiety, attentional, behavioral, and mood disorders,
in that 17% of adolescents with substance use disorders
met DSM-IV criteria for at least one other Axis I
psychiatric condition (aside from substance use) during
the last year [11]. Intriguingly, the overall median
number of comorbid psychiatric diagnoses in this popu-
lation was ~2, indicating that those adolescents with
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comorbid psychiatric conditions were very likely to
have several additional psychiatric diagnoses [11].
Psychiatric comorbidity in adolescent substance use
disorder was associated with more impairment as meas-
ured by the Child Global Assessment Scale, indicating
that comorbid psychiatric conditions were associated
with worse psychosocial functioning than for pure
substance use disorder cases [11]. Increased severity
of addiction was associated with an increased risk of
psychiatric comorbidity, in that adolescents with sub-
stance dependence had a higher mean number of
comorbid psychiatric conditions than adolescents
with substance abuse diagnoses [11]. In order to esti-
mate the relative association of a given psychiatric
diagnosis with the development of substance use dis-
order, odds ratios (ORs) were calculated for each of the
categories of mental illness (ADHD/attentional, anxi-
ety disorders, behavioral disorders, and mood disor-
ders) [11]. It was found that not all psychiatric
diagnoses were equally likely to be comorbid with
substance use disorders among adolescents: con-
duct/oppositional disorders and mood disorders had
highly elevated odds ratios for developing any sub-
stance use disorder (14 and 5.1, respectively), whereas
anxiety disorders seemed only to confer risk to develop
alcohol dependence (2.8 odds ratio), and not other
substance use disorders [11]. By contrast, comorbid
ADHD/attentional psychiatric diagnoses by themselves
did not seem to result in a relative risk to develop
substance use disorders in this adolescent population
[11]. The relationship between ADHD diagnosis, behav-
ioral disorders (conduct and oppositional disorders), and
liability to develop substance use disorders among
adolescents is an extremely complicated and contentious
topic that will be addressed subsequently in the chapter,
but these data are consistent with prior reports showing
that adolescent behavioral disorders tend to be highly
associated with propensity to develop substance use
disorders, more so than “pure” ADHD in the absence
of conduct/oppositional disorder (cf. ref. [14]).

These results also parallel results from data collected
in other populations. In a German study of 151 adoles-
cent inpatients with substance use disorders, 41.5% had
comorbid conduct disorders, 22.5% had comorbid anxi-
ety disorders, 19.2% had comorbid mood disorders, and
9% were found to have somatoform disorders [15]. In
previous epidemiological studies, the rate of comorbid-
ity for other Axis I clinical disorders in adolescents with
substance use disorder was 32% [16]. Therefore, multi-
ple lines of evidence collected from different adolescent
populations suggest that anxiety disorders, mood dis-
orders, and, especially, behavioral disorders are partic-
ularly common comorbid psychiatric diagnoses among
adolescents with substance use disorders.

DISRUPTIVE BEHAVIORAL DISORDERS
AND SUBSTANCE USE DISORDERS
IN ADOLESCENTS

Oppositional defiant disorder (ODD) and conduct
disorder are classified by the DSM-IV-TR as disparate,
persistent patterns of maladaptive disruptive behaviors
that, by definition, result in impaired social or educa-
tional functioning in children and adolescents [10].
ODD is defined as a pattern of oppositional, negativistic
behavior that far exceeds what is normal, which may
include temper tantrums, argumentation with adults,
defiance, deliberate annoyance of others, blaming others
for one’s own misbehaviors, frequent anger, excessive
interpersonal sensitivity, and/or vindictiveness [10].
These behaviors, while significant, do not involve
“serious violations” of societal norms or of the rights
of others (i.e., they do not meet criteria for conduct
disorder) [1,10]. Children with ODD seem to be highly
susceptible to develop problems with depression as
adults, even with the resolution of behavioral problems
in adolescence [17]. In a national sample, ODD was
found to have a lifetime prevalence of about 10% in the
United States [18]. The presence of childhood ODD
(even without progression to conduct disorder) was
found to convey a high likelihood of later psycho-
pathology as adults, with 68% having impulse control
disorders, 62% having anxiety disorders, 47% having
substance use disorders, and roughly 46% having mood
disorders [18]. Therefore, children with ODD have
a greatly increased risk of future psychopathology,
including substance use disorders, not to mention their
frequent current comorbidity with ADHD [17].

Conduct disorder, by contrast, is seen as a more severe
pattern of maladaptive disruptive behaviors, which is
distinguished from ODD by virtue of displaying inter-
personal aggression and violation of the rights of others
(e.g., bullying, frequent fighting) [1]. Symptoms of
conduct disorder may also include aggression toward
people or animals, destruction of property, frequent
lying or theft, and/or serious violations of rules set by
authority figures [10]. Adolescents and children with
ODD are at increased risk to develop conduct disorder,
and both conditions are associated with an elevated risk
for ADHD [1]. Interestingly, 90% of adolescents with
conduct disorder have been found to meet premorbid
criteria for ODD, demonstrating the strong relationship
between externalizing disruptive behavior disorders of
childhood and later in adolescence [19]. However, only
40-50% of children with ODD will typically go on to
develop conduct disorder [17].

Conduct disorder is thought to be present in roughly
7-10% of adolescents in communities worldwide, and is
much more common in males (anywhere from 3 to 10
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times more prevalent) [1,20,21]. Risk factors for devel-
oping conduct disorder include low IQ and poor school
performance, harsh and/or erratic parental discipline,
chaotic family environments, childhood abuse, parental
and peer sociopathy, poverty, and high crime neighbor-
hoods [21].

Conduct disorder in children and adolescents confers
a greatly increased risk for future criminality and anti-
social personality disorder (reviewed in ref. [23]). In a
40-year follow-up of a cohort of British youths, adoles-
cent conduct disorder was found to lead to a higher rate
of school dropout, and the subjects experienced high
levels of adversity as adults, including elevated indices
of problems with relationships, money, and mental
health, compared to non-behaviorally disordered youths
[20]. Therefore, adolescent conduct disorder, by and
large, leads to poor outcomes in psychosocial functions
during adult life [20].

Since the diagnosis of conduct disorder is dependent
more upon violation of societal laws than symptomatol-
ogy (making it somewhat unusual among psychiatric
diagnoses), this has led to criticism of the validity of the
construct as different from severe ADHD (e.g., ref.
[23]). In order to address these criticisms, recent neuro-
imaging studies have sought to clarify the neurobiology
of conduct disorder as an independent entity. ADHD,
substance use disorder, and conduct disorder are highly
comorbid with one another, but there appears to be a
distinct, though overlapping neurobiological substrate to
conduct disorder itself [24-26]. In order to assess
disorder-specific differences in brain activation during
different cognitive tasks, a study was conducted using
event-related functional magnetic resonance imaging
(fMRI) with three subject groups: adolescents with
only conduct disorder, adolescents with only ADHD,
and healthy control adolescents [25]. Distinct (though
overlapping) patterns of brain activation in different
cognitive tasks were found for ADHD and conduct
disorder, which provides support for the idea that there
is an independent neurobiological basis for conduct
disorder [25]. Interestingly, this study found that ado-
lescents with pure conduct disorder showed decreased
activation in the right orbitofrontal cortex in response to
a reward task, compared to the ADHD-only and healthy
control subjects [25]. These findings corroborate earlier
reports of reduced orbitofrontal cortex gray matter
volume in adolescents with conduct disorder [24]. Given
that the orbitofrontal cortex has been hypothesized to
signal cognitive representations of the relative reward
potential of a given behavior, orbitofrontal cortex dys-
function (especially right-sided) would theoretically
impair the ability of individuals with conduct disorder
to appropriately weigh the benefits and drawbacks of a
given action, thereby resulting in maladaptive behaviors

[25]. In a study looking at neural responses to rewarding
tasks, a group of adolescents with comorbid conduct
disorder and substance use disorder showed reduced
activation in other reward-specific brain areas, which
was thought to reflect deficient reward circuitry [26].
Therefore, conduct disorder can be linked to specific
neurobiological deficits that have been hypothesized to
contribute to behaviors that violate community norms,
which are distinct from those typically seen in ADHD.

Most strikingly, conduct disorder is highly comorbid
with substance use disorders among adolescents and in
later adulthood, especially in the presence of ADHD
[11,17]. The interaction between ADHD, conduct dis-
order, and substance use disorder will be discussed
further in the next section; however, the data unambig-
uously demonstrate that adolescent conduct disorder
makes the likelihood of current substance use disorder
and later psychopathology much greater. As discussed in
the section above, the presence of conduct disorder
greatly increases the likelihood that a given adolescent
will develop a substance use disorder, much more so
than other comorbid anxiety, attentional, or mood dis-
orders [11]. In a study of British youths with conduct
disorder, conduct disorder itself did contribute to an
increased risk for substance use disorder, independent of
the additive risks of associating with substance-using
friends (which also increased risks [27]). Additionally,
adolescent conduct disorder is associated with poor
adult psychosocial functioning (reviewed in ref. [20]).
Conduct disorder is therefore perhaps the most impor-
tant psychiatric comorbid diagnosis to consider among
adolescents with substance use disorders or mental
health problems, given its poor general prognosis and
strong link to later psychopathology, including mood
disorders, antisocial behavior, and substance use
disorders.

ATTENTION DEFICIT DISORDERS
AND SUBSTANCE USE DISORDERS
IN ADOLESCENCE

Attention deficit disorders, including ADHD and atten-
tion deficit disorder (ADD), are common childhood
conditions that affect approximately 6—-8% of children
in the United States and worldwide (reviewed in ref.
[28]). While inattention is primarily diagnosed in chil-
dren, many of its symptoms continue to be experienced
by adolescents and adults even when formal criteria for
ADHD are no longer met [28]. In order to diagnose
ADHD/ADD, DSM-IV-TR stipulates that symptoms of
the disorder must have been present by age 7, and as a
result of the symptoms, the behavioral dysfunction must
be present in at least two separate settings, either
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interfering with functioning at home, at school, or
in social extracurricular activities [10]. Additionally,
symptoms must be present for at least 6 months “to a
degree that is maladaptive and inconsistent with the
developmental level” [10]. Inattentive symptoms may
include failure to pay attention to details in schoolwork,
difficulty sustaining attention in play or tasks, not seem-
ing to listen when spoken to, not following through on
chores or duties, difficulty in organization, avoidance of
tasks that require sustained effort, frequently losing
necessary items, easily distractible, and forgetfulness
[10]. Hyperactive-impulsive symptoms include fidgeting
while sitting, inability to remain seated, inappropriate
running/climbing, difficulty remaining quiet, behavior-
ally “driven,” impulsive verbal outbursts, difficulty in
waiting, and problems with frequent intrusions and inter-
ruptions into the activity of others [10]. There is no known
cause of ADHD, although based upon genetic studies it
has been linked to familial genetic predisposition, as it
is highly heritable, with up to 60-90% of the risk for
ADHD being attributed to genetic factors [29]. Similar to
other complex neurobehavioral disorders, the inheritance
risk for ADHD is not thought to be due to changes in one
or a few genes; rather, it is more likely due to a complex
interaction between many genes each with only a small
effect on the predisposition [29]. ADHD is frequently
found in families with other childhood disorders, espe-
cially autism spectrum disorders, and recently evidence of
a shared genetic liability to both autism and ADHD has
been found [30]. Similar to autism, ADHD predominantly
affects boys, with a prevalence ratio of at least 4:1 [29].

Attention-deficit/hyperactivity disorder has been
found to associate with specific patterns of abnormal
brain function in adolescents, which correlate with
the degree of pathology and attentional problems [1].
Children with ADHD have deficits in sustained atten-
tion during cognitive testing, structural abnormalities in
fronto-striatal-parietal brain networks responsible for
maintaining attention, and evidence of abnormal
glucose metabolism in these same areas [25]. Sustained
attentional deficits seen on cognitive testing in ADHD
have also been found to correlate with decreased
activation in fronto-striatal-parietal network areas
via event-related fMRI, including the ventrolateral
prefrontal cortices [25]. Summarizing the results of
studies of clinical observations, cognitive testing, and
neuroimaging, the construct of ADHD can be seen as a
coherent diagnostic formulation: it is associated with
deficient brain networks that are normally responsible
for maintaining attention.

The diagnosis of childhood and adolescent ADHD has
also been found to correlate with a strong propensity to
develop both current and future mental illness [28].
ADHD was found to be a risk factor for adolescents

with major depression to switch into mania [31]. The
lifetime risks for the development of various comorbid
psychiatric illnesses include: antisocial personality
disorder, ~5-10%; major depression, ~25-35%; bipolar
disorder, 10—15%; anxiety disorders, 30—50%; and up to
40-50% lifetime risk for substance use disorders [28].
Therefore, beyond the diagnosis and implications of
ADHD itself, there is a considerable increased future
psychiatric burden often associated with ADHD.

There has been a long-recognized association
between ADHD, externalizing behavioral disorders,
and the propensity to develop substance use disorders,
both in adolescence and adulthood (reviewed in ref.
[32]). It has been estimated based upon community
samples that 20-40% of children with ADHD have
comorbid ODD [29], and that up to 30-50% of
ADHD cases will go on to develop conduct disorder
[22]. It is also important to point out that the best
available evidence indicates that stimulant treatment
of children and adolescents with ADHD does not
increase the risk of future substance use disorder; rather,
most likely it reduces the risk [33]. Clinicians can
therefore be reasonably assured that treatment for the
condition will not somehow “cause” their adolescent
patients to be addicted, as has been claimed.

The presence of comorbid conduct disorder in adoles-
cents with ADHD is a particularly ominous sign, which
associates with a worsening of the severity of the behav-
ioral dysfunction, a higher likelihood of developing a
substance use disorder, and an increased future rate of
adult psychopathology [1,21]. In a longitudinal study of
30 boys with ADHD and conduct disorder followed over
10 years, as adults more than 60% of these individuals
continued to meet criteria for ADHD, conduct disorder,
and antisocial personality disorder [17]. Additionally, this
group was highly afflicted by mood disorders, with
approximately 25% developing a major depressive
episode, and nearly 40% eventually meeting criteria for
bipolar disorder [17]. Additionally, among these youths
with both ADHD and conduct disorder, substance use
disorders were nearly ubiquitous: more than 70% of these
individuals were tobacco smokers and met criteria for a
substance use disorder at 10-year follow-up [17].

Given the statistical association between conduct
disorder, substance use disorders, and premorbid
ADHD, much work has been devoted to understand
the relationship between the three dysfunctional behav-
ioral syndromes (discussed in ref. [14]). As discussed
previously in this chapter, from an epidemiological stand-
point, pure ADHD itself (in the absence of conduct
disorder) does not seem to predispose to the development
of a substance use disorder [11]. In fact, the best evidence
is for a “mediational” model between ADHD, conduct
disorder, and substance use disorder [14]. A large sample
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of children and adolescents in New York state with
ADHD (with and without comorbid conduct disorder)
was followed in a longitudinal study for more than 20
years to assess whether they developed a substance use
disorder, either in adolescence or adulthood [14]. After
controlling for possible confounding factors (premor-
bid substance use disorder, demographic variables, and
presence of conduct disorder), the authors found that
ADHD did not, by itself, associate with a future
propensity for substance use disorder [14]. Rather,
the presence of comorbid conduct disorder mediated
the strong relationship between ADHD and substance
use disorder in this cohort [14]. Therefore, the presence
of ADHD and conduct disorder together is associated
with a greater severity of ADHD diagnosis [32], highly
elevated propensity to both substance use disorder
and current and future psychopathology [17], and wors-
ened future psychosocial dysfunction [20]. Taken
together, the presence of comorbid conduct disorder
with ADHD is a particularly ominous clinical com-
orbidity that should deserve particular consideration
by clinicians treating adolescents, both because of the
inherent likely worsening of the clinical disorders,
and the high likelihood of concurrent substance use
disorder. By contrast, “pure” ADHD, without any
evidence of ODD or conduct disorder, does not seem
to independently predict an elevated propensity toward
developing substance use disorders [14].

SUBSTANCE USE DISORDERS AND
COMORBID MOOD DISORDERS IN
ADOLESCENTS

In epidemiological studies of adolescents, mood disor-
ders have been found to associate with an increased risk
for the development of a substance use disorder [11]. In
terms of comorbidity with substance use disorders, the
presence of any mood disorder has been shown to
produce an increased relative risk for substance use
disorder (OR 5.1 [11]).

While mood disorders are known to be common in
adult populations, until recently estimates of the rate of
mood disorders among US adolescents were made using
community samples by extrapolation (discussed in ref.
[34]). However, thanks to data from the NCS-A, a
statistically valid estimate for the risk of mood disorders
among US adolescents is available [12]. The lifetime
prevalence for any mood disorder among US adoles-
cents was estimated at 14.3%, making mood disorders
relatively common conditions in this population [12]. Of
those, 11.7% suffer from either dysthymia or major
depression, and 2.7% suffer from either bipolar I or 1T
[12]. The median age of onset of mood disorders was 13
years, indicating that the burden of mood disorder in US

youths often starts at the very beginning of adolescence,
somewhat earlier than the median age of onset of
substance use disorders (15 years [12]). More than
40% of adolescents with an Axis I diagnosis will also
have additional Axis I diagnoses, including substance
use disorders, which indicates that there is a high rate of
comorbidity for other diagnosable mental illnesses in
adolescents with mood disorders [12]. Therefore, mood
disorders are common among adolescents, and they are
frequently comorbid with both substance use disorders
and other comorbid psychiatric conditions.

BIPOLAR DISORDER AND SUBSTANCE
USE DISORDERS IN ADOLESCENTS

Bipolar disorder has long been recognized as having a
strong association with the propensity to develop a
comorbid substance use disorder [1]. Given that the
average age of onset of a diagnosis of bipolar disorder
is 24 years of age, bipolar disorder has traditionally been
regarded as relatively rare in children and adolescents as
compared to adults [1]. However, as discussed above,
more accurate population incidence data indicate that
bipolar disorder is not uncommon in adolescence [12].
Despite controversy about the diagnosis in youth, child-
hood and adolescent bipolar disorder is persistent across
the lifespan, and very frequently continues as adult
bipolar disorder [35]. Bipolar disorder, especially in
childhood or adolescence, is often a devastating diag-
nosis from the point of view of ongoing lifetime psy-
chosocial dysfunction, including poor psychosocial
functioning, and is associated with a very high risk
for suicidal behavior [1]. Indeed, more than 90% of
adolescents with bipolar disorder were classified as
having “severe impairment” in terms of psychosocial
function, a rate higher than that for other primary
psychiatric diagnoses among adolescents [12]. There-
fore, adolescent bipolar illness is fairly common, and is
associated with elevated morbidity in terms of poor
psychosocial functioning.

While a complete understanding of the etiology, genet-
ics, and pathophysiology of bipolar disorder is beyond the
scope of this chapter, it is important to summarize a few
key issues with regard to bipolar disorder in adolescents.
The criteria for a (hypo)manic episode in children and
adolescents is the same as for adults: abnormally expan-
sive or irritable mood for at least 1 week (4 days in
hypomania), which “causes marked impairment,”, with
symptoms including grandiosity, decreased need for
sleep, pressured speech, racing thoughts, distractibility,
agitation, and engagement in risky behavior [10]. How-
ever, adolescents with new-onset bipolar often have a
history of ADHD [1,17], may not have a classic history of
cycling between mania and depression, often exhibit
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severe irritability rather than grandiosity per se, and often
present with psychotic features [1]. Bipolar disorder is
highly heritable, as adolescents with bipolar will often
have afflicted family members, and it seems to have a
complex polygenic inheritance pattern, similar to most
other mental illnesses [1].

Bipolar disorder in adolescents has been found to have
a high rate of comorbidity with other Axis I clinical
disorders, including anxiety disorders, ADHD, conduct
disorder, and substance use disorders (discussed in ref.
[36]). Interestingly, the risk for substance use disorders in
adolescent bipolar disorder seems to be largely indepen-
dent of comorbid conduct disorder, unlike the case for
ADHD/substance use disorders [14,37]. In fact, it has
been shown that the associated risk for comorbid sub-
stance use disorders is greater in adolescent-onset bipolar
disorder (39% frequency) than in childhood-onset bipolar
disorder (only 8%) [37]. In a larger, controlled study to
assess specifically the risks of adolescent bipolar disorder
and substance use disorder while controlling for potential
confounding variables, Wilens et al. [36] studied a
group of 105 adolescents with bipolar disorder (34
with substance use disorders, and 71 without), com-
pared to a matched group of healthy control adoles-
cents. Independent of age, demographics, or comorbid
psychiatric conditions (including conduct disorder),
adolescent bipolar disorder alone conferred an elevated
risk for any substance use disorder (OR 8.7), compared
to healthy controls [36]. Adolescent bipolar illness is
therefore associated with severe deficits in psycho-
social functioning and psychiatric comorbidities. Addi-
tionally, adolescent bipolar disorder by itself clearly
and demonstratively increases the risk for development
of a comorbid substance use disorder, and clinicians
treating these patients should be aware of this risk,
which is unlike the case for ADHD (see sections above
for a more complete discussion).

DEPRESSION AND ADOLESCENT
SUBSTANCE USE DISORDERS

Data from the NCS-A demonstrate that depression is
distressingly common among US adolescents, with the
risk for developing either dysthymia or major depressive
disorder estimated to be 11.7% [12]. Clinical depression
is an extremely common psychiatric condition across the
lifespan, but a complete discussion of the epidemiology,
etiology, and pathophysiology of even adolescent
depressive syndromes is beyond the scope of this chap-
ter. However, we will briefly present an understanding
of clinical syndromes of depression primarily as they
relate to adolescent substance use disorders, and the
reader is referred to comprehensive texts for more
information (e.g., ref. [1]).

The diagnosis of major depressive disorder in children
and adolescents differs somewhat from that of adults, with
several of the criteria being modified to better account for
the symptoms likely to be experienced in youths [1].
DSM-IV-TR criteria for major depression stipulate that
mood symptoms must be present for at least 2 weeks, and
that these symptoms “must produce social or academic
impairment” [1,12]. Depressive symptoms in adolescents
may include depressed or irritable mood states, anhedo-
nia, failure to make weight gains (due to poor appetite),
sleep alterations, agitation or lethargy, fatigue, guilty
feelings, poor concentration, and in severe cases, thoughts
of death or suicidal ideation [10]. Among adolescents,
commonly seen symptoms of depression include social
isolation, poor family relationships, rejection sensitivity,
school difficulties, and deficits in grooming [1]. Adoles-
cent depression, like other psychiatric disorders, has a
polygenetic predisposition with a considerable environ-
mental influence, as having parents with depression
greatly increases the risk for adolescent depression [1].

Interestingly, the diagnosis of major depression in
childhood and adolescence is associated with an
elevated risk for future manic switching, with a future
incidence anywhere from 20% to 50%, depending upon
the time-frame and population studied [31]. As dis-
cussed in a previous section, the presence of comorbid
ADHD increases the risk of a subsequent switch to
mania in adolescents with major depression [31]. These
data are consistent with epidemiological studies of adult
mood disorders, which show that a risk factor for
subsequent manic switching is early-onset depressive
episodes [1].

Substance use disorders in adolescents have long been
associated with an elevated risk for comorbid major
depression [1,38]. In a study of 100 Australian adoles-
cents and young adults (aged 12-22) with substance
use disorders, 27% met current criteria for major depres-
sive disorder, with the lifetime rate for any mood or
anxiety disorder being 68% [16]. However, given that
in adolescents major depression is more common than
substance use disorders, a causal relationship between
substance use disorders and depression has been difficult
to establish, and statistical associations in clinical
populations have not produced consistent results [38].
To address the issue of causality, Marmorstein and col-
leagues [38] used data from 1200 youths who were
followed from ages 17 to 24 as part of the Minnesota
Twin Family Study. These data indicated that depression
at age 17 modestly (but statistically insignificantly)
predicted substance use disorders in the same age group
[38]. However, depression among 20- to 24-year-olds was
predicted by substance use disorder at age 17, indicating
that the presence of substance use disorder in adolescents
may result in later depressive symptoms [38]. The
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presence of comorbid conduct disorder was found to
greatly increase the rate of problematic alcohol use in
depressed adolescents, demonstrating that certain psychi-
atric comorbidities are associated with increased risk for
adolescent substance use disorders [39].

In addition to the frequent comorbidity of depression in
substance use disorders, depression may impair the ability
of adolescents to benefit from treatment. Comorbid
depressive symptoms in adolescents with substance use
disorders have been found to associate with poor response
to treatment after hospitalization [40]. Taken together
with evidence showing that comorbid psychiatric diag-
noses tend to associate with worse psychosocial function-
ing among adolescents with substance use disorders,
depression in substance-abusing adolescents is a common
comorbid psychiatric condition that will require clinical
consideration during treatment.

CO-OCCURRING ANXIETY AND
SUBSTANCE USE DISORDERS IN
ADOLESCENTS

Anxiety disorders are perhaps the most common form of
recognizable mental disorder, and they are exceedingly
common in children and adolescents [1]. In fact, data
from the NCS-A have shown that the overall risk for
developing an anxiety disorder in adolescence is 31.9%,
with specific phobia (19.1%) being most common
among them [12]. However, the incidences of social
phobia (9.1%), separation anxiety disorder (7.6%), and
post-traumatic stress disorder (PTSD, 5%) are also very
high among US adolescents [12]. Therefore, childhood
and adolescence is particularly afflicted with the
burdens of anxiety disorders, and these are frequently
encountered in clinical populations [1].

Here, we will briefly summarize the clinical and
biological understanding of adolescent anxiety disorders
as they pertain to comorbid substance use disorders.
According to the DSM-IV-TR, separation anxiety
disorder can only be diagnosed in childhood and adoles-
cence [1,10]. Across the lifespan, social phobia has been
found to be more prevalent in adolescence than in child-
hood and adulthood [1,10]. Symptoms commonly seen in
anxiety disorders in adolescence differ slightly from those
in adulthood, in that somatic symptoms are more promi-
nent, and dysfunction due to symptoms often involves
difficulties in peer relationships [1]. Childhood-specific
anxiety conditions tend to result in chronic adult anxiety
disorders like agoraphobia, indicating the lifetime per-
vasiveness of the underlying propensity to anxiety [1].
Risk factors for adolescent anxiety disorders include:
female gender, low socioeconomic status, overprotective
parenting style, childhood adversity (including trauma
and abuse), and a family history of anxiety disorders [41].

Based upon data from laboratory experiments, animal
models, and clinical populations, vulnerability to child
and adolescent anxiety disorders is thought to reflect
hyperactive fear response circuitry involving the amygda-
lae [42]. Evidence of increases in the right ventrolateral
prefrontal cortex activity were found in response to angry
facial cues in adolescents with generalized anxiety
disorder, which was hypothesized to represent a compen-
satory mechanism in reaction to an amygdalar anxiety
signal [43]. This evidence was subsequently supported by
the demonstration that both effective psychotherapy and
medication treatment for adolescent generalized anxiety
disorder produced increased activation in the right
ventrolateral prefrontal cortex, showing the cortical
adaptation that may underlie successful treatment [44].
Therefore, anxiety disorders can be seen as resulting from
specific neurobiological abnormalities in fear circuitry,
which show evidence of improved modulation concomi-
tant with clinically effective treatments.

Of note, the development of a primary anxiety dis-
order in childhood or adolescence presaged the future
diagnosis of adult bipolar in 14-16% of subjects in a
longitudinal cohort study, a rate much higher than for
control youths (~3%); this finding was shown to be
independent of comorbid depressive symptoms [45].
Factors that predict bipolar switching in anxiety-disor-
dered youths include comorbid conduct disorder, and
family histories of depression and alcoholism [45].
Therefore, similar to ADHD and major depression,
anxiety disorders in youths have an elevated risk for
later manic switching.

Because anxiety disorders in adolescence are highly
prevalent, they are frequently comorbid with substance
use disorders [11]. Indeed, in longitudinal studies, the
presence of adolescent anxiety disorders increased the
relative risk for comorbid alcohol dependence (OR 2.8)
[11]. In an Australian sample of adolescent substance
users, comorbid PTSD was found to be present in 27% of
inpatients studied, indicating that the psychological
sequelae of traumatic life events are common among
adolescents with severe substance use disorders [16]. In
community sample studies of adolescents with anxiety
disorders, anywhere from 9% to 12% were found to have
comorbid substance use disorders, a lower relative
comorbid proportion than that seen for major depression
and other mood disorders [46]. However, for adolescents
with both an anxiety disorder and major depression, the
rate of comorbid substance use disorder increased to
~20%, again indicating that multiple psychiatric comor-
bid diagnoses produce an increased risk for developing a
comorbid substance use disorder [46].

In a comprehensive study of a community sample of
adolescents with anxiety disorders, Wu and colleagues
found that the relative risk for comorbid substance use
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disorders was influenced by gender [47]. For adolescent
girls (but not boys), anxiety disorders, agoraphobia,
separation anxiety disorder, and obsessive-compulsive
disorder were associated with frequent/heavy drinking
behavior and illicit drug use, whereas among boys,
anxiety disorders did not significantly contribute to risky
behavior [47]. Therefore, female adolescents with anxi-
ety disorder may be particularly vulnerable to develop-
ing substance use disorders, a pattern that has been seen
in other adolescent subject populations [46]. Anxiety
disorders in general are also more frequent in female
adolescents than in males [41]. Taken together, the case
for adolescent anxiety disorders being frequently comor-
bid with substance use disorders is likely to be especially
true among females.

CONCLUSIONS: ADOLESCENT
SUBSTANCE USE DISORDERS AND
COMORBID PSYCHIATRIC CONDITIONS

Misuse of alcohol and illicit substances is highly prevalent
in adolescent populations worldwide, including North
America. Recent research highlights that substance use
disorders among adolescents are likely to be more com-
mon than previously thought, indicating the large scale of
the problem facing families, communities, and clinical
services. Substance use disorders in adolescents exist in
a continuum of use patterns with varying levels of
community-normative alcohol and drug experimentation
at one end of the spectrum, making the clinical assessment
of adolescents with substance misuse often problematic.
Aside from careful assessment for DSM-IV criteria for
substance use disorders, clinicians should also assess
adolescent patients for potential psychiatric comorbid
conditions that may impact the clinical risk of ongoing
or future substance misuse. While incidence data may
vary in different populations, a large proportion (up to
40%) of adolescents with substance use disorders will
have comorbid psychiatric illnesses. The presence of
comorbid psychiatric illness with substance use disorders
in adolescents is associated with worse psychosocial
functioning, poorer response to treatment, and more
severe substance use disorder pathology. Additionally,
adolescents with comorbid psychiatric illness and sub-
stance use disorder are likely to have multiple additional
axis I comorbidities, which tends to further compound the
overall clinical severity.

Among comorbid psychiatric conditions, the presence
of conduct disorder has been shown to produce the
highest relative risk for the development of substance
use disorders in adolescence. The presence of ADHD
with comorbid conduct disorder is an extremely poor
prognostic sign among adolescents, which results in
poor psychosocial functioning, extremely high rates

of substance use disorders, and elevated risks for adult
psychiatric illness, including depression and bipolar
disorder. By contrast, the best available data support
the view that ADHD itself, without disruptive behav-
ioral manifestations, does not result in an elevated risk
for adolescent substance use disorders. ODD has been
shown to both associate with later substance use dis-
order, and to frequently presage conduct disorder, indi-
cating the strong tendency for externalizing disruptive
disorders to increase the risk for adolescent substance
use disorders. Mood disorders are common in adoles-
cence, and are frequently comorbid with substance use
disorders. Among mood disorders, bipolar disorder in
adolescence in particular greatly increases the risk for
substance use disorder, an effect that is independent of
other diagnoses and behavioral problems. Given the
elevated prevalence of major depression and dysthymia
in adolescence, comorbidity with substance use disor-
ders is frequently seen, though the relative associative
risk is lower than for disruptive disorders and bipolar
disorder. Adolescent substance use disorder has been
shown to confer a risk for the subsequent development
of depressive symptoms in early adulthood. Anxiety
disorders in adolescence are extremely common, partic-
ularly among females, and have been associated with an
increased risk for substance use disorders in females
compared to males.

While much has been elucidated with regards to the
epidemiology and pathophysiology of comorbid sub-
stance use disorders and psychiatric illness in adoles-
cents, many issues continue to stand out bereft of
research-based clinical guidance. Adequate studies on
evidence-based treatment modalities for adolescents
with comorbid substance use disorders and psychiatric
illness are sorely lacking, possibly confounded by the
difficulties of performing studies in this population.
Additionally, many adolescent psychiatric diagnoses
(including ADHD, conduct disorder, major depression,
and anxiety disorders) are associated with a high rate of
manic switch in later adolescence and early adulthood.
The clinical significance of this phenomenon is poorly
understood: should clinicians treat adolescents with risk
factors for manic conversion differently than those
without, for example? Taken together, significant ques-
tions remain about the understanding, treatment, and
prognosis of adolescents with comorbid substance use
disorder and psychiatric illness that future research
should be directed to help clarify.

To conclude, clinicians treating adolescents should
screen carefully for both substance use disorders and
psychiatric illness, as they will frequently interact to
affect the relative clinical course. Among the large
proportion of adolescents using alcohol and illicit drugs,
the presence of the comorbid psychiatric illnesses listed
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above may raise the relative risk of clinical severity,
psychosocial dysfunction, and likelihood of develop-
ment of substance use disorders.
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Basic knowledge of the toxicology and detection of
substances of abuse is helpful in the evaluation of,
and monitoring for, addictive disorders in youth. “Drug
testing” is common and frequently used by both clini-
cians and parents. Such testing is utilized for clinical
evaluation, monitoring compliance, intervention, pre-
vention, and control of school and workplace safety.

There is a high prevalence of alcohol and illicit
substance use among US teens. The 2008 Monitoring
the Future National Survey demonstrated that 37% of
12th-graders, 27% of 10th-graders, and 14% of 8th-
graders had at some point used illicit substances [1]. A
2007 Survey reported that 72.7% of surveyed students
had used alcohol or other illicit substances on at least
one occasion [2]. Some students experiment with sub-
stances of abuse in, arguably, a developmentally appro-
priate manner. However, some do progress to develop
clinical stigmata of abuse or dependence.

Drug testing serves a role in clinical treatment, jurispru-
dence, athletics, and scholastic and workplace monitoring,
justified by the high societal costs of substance of abuse.
A 2011 US Department of Justice National Drug Intelli-
gence Center report noted that substance misuse results
in an economic impact on US society of approximately
$193 billion dollars annually, as per their 2007 data [3].
Of that number, $68 billion resulted from loss of produc-
tivity, along with additional costs secondary to crime,
premature death, property loss and health-related costs.
For comparison, a 2008 study estimated that diabetes costs
the United States more than $174 billion each year, and
heart disease costs an estimated $316 billion dollars [3].

Substances of abuse play a costly role in employment,
health, and criminal systems. Bureau of Labor Statistics
1998 data from the Census of Fatal Occupational Inju-
ries estimated that 10-20% of employees who died

while working had post-mortem toxicology findings
indicating alcohol or other drug use [4]. The cost of
illicit substances to the health and criminal systems was
estimated by the Office of National Drug Control Policy
(ONDCP) in 2002 to be $180.9 billion, representing a
5% increase in the prior decade [5]. Crime costs associ-
ated with substances of abuse, alone, have been esti-
mated at $61 billion dollars annually [3]. It has been
proposed that greater use of drug screening procedures
might result in reduced losses and resources resulting
from substance use and misuse.

Drug testing is commonly and sensationally used in
professional sports to monitor athletes, and it was increa-
singly used in school-based athletics. The US Supreme
Court ruled in 1995 that drug testing was appropriate to
reduce drug use in school sports programs [6]. This
program was extended in many school systems [7—10].
In 2003 the US Supreme Court ruled that drug testing
could be expanded to all school programs [11]. Many of
those expansions have been reduced, or discontinued
altogether, as a result of funding considerations. In
2009, Florida schools stopped testing due to funding
issues and a negative cost to benefit ratio, leaving only
three states with drug testing options in schools, including
New Jersey, Illinois, and Texas [12].

Drug screening is also routinely used for compliance
monitoring in drug diversion programs, treatment pro-
grams, and for individuals in community supervisory
programs such as parole and probation. A Canadian
study showed that in contrast with monitoring outcomes
for adult chemical dependency outpatients, adolescents
had improved outcomes when utilizing drug testing in an
outpatient program [13].

Primary prevention for substance abuse in youth occurs
in middle high schools; drug testing functions as

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
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secondary prevention when utilized by parents, drug
courts, drug programs, school systems, and mental health
providers. A key advantage of monitoring for substance
use by these systems is that it provides for early interven-
tion and potential reduction in later, poorer outcomes.
Drug use in adolescence is associated with higher rates of
use in adulthood [1]. In addition, adolescent substance
abuse is related to comparatively poorer physical and
mental health, and delinquent behaviors [14].

There are various recommendations with regard to
ethical considerations in drug testing, involving
informed consent and limitations on use. The US Pre-
ventive Services Task Force (USPSTF) supports drug
testing in a clinical setting when there is a reasonable
suspicion of substance abuse and recommends informed
consent be obtained when completing those tests [15].
The American Academy of Pediatrics (AAP) recom-
mends limiting drug testing to situations in which it is
useful to aid in diagnosis and formatting treatment plans,
but advises against its use as a screening tool; informed
consent is recommended [16,17].

HISTORY OF DRUG TESTING

Mandates for a “drug-free workplace” arose from fed-
eral guidelines regarding federal employees. The Fed-
eral Regulation Executive Order 12564 (1986) signed in
law by President Ronald Reagan noted:

The federal government, as the largest employer in
the Nation, can and should show the way towards
achieving drug-free workplaces through a program
designed to offer drug users a helping hand and, at
the same time, demonstrating to drug users and
potential drug users that drugs will not be tolerated
in the Federal workplace; The profits from illegal
drugs provide the single greatest source of income
for organized crime, fuel violent street crime, and
otherwise contribute to the breakdown of our
society; The use of illegal drugs, on or off duty,
by Federal employees is inconsistent not only with
the law-abiding behavior expected of all citizens,
but also with the special trust placed in such
employees as servants of the public; Federal
employees who use illegal drugs, on or off duty,
tend to be less productive, less reliable, and prone
to greater absenteeism than their fellow employees
who do not use illegal drugs [18].

Executive Order 12564 led to the creation of the Drug-
Free Workplace Act of 1988, establishing federal drug-
testing programs, education and training programs, and
employee assistance programs. Technical guidelines
were established for federal workplace drug-testing

programs and certification of laboratories engaged in
drug testing for federal agencies [19]. Initially involving
primarily the Department of Transportation, the guide-
lines have been revised and expanded to address the
collection and testing of urine specimens, the require-
ments for certification of test facilities, and the role of and
standards for collectors and Medical Review Officers for
testing of individuals in safety sensitive positions [20].

Drug-testing guidelines and processes are regulated
by the Substance Abuse and Mental Health Services
Administration (SAMHSA) in conjunction with the
National Institute on Drug Abuse (NIDA) and the
Department of Health and Human Services (DHHS),
setting the standards for most drug-testing methods in
use in the United States today [21].

TESTING STANDARDS

The Substance Abuse and Mental Health Administration
devised the standard urine screening panel used by the
Department of Transportation, commonly referred to as
the NIDA-5, SAMHSA-5 or DOT-5 panels [21]. Other
expanded tests are available such as the NIDA-9, and a
urine drug screen that tests for 12 potential substances
of abuse.

The NIDA-5 panel, frequently the standard panel
available in hospitals, laboratories, and home Kkits,
screens for the marijuana metabolite (delta-9-tetrahy-
drocannabinol-9-carboxylic acid), cocaine metabolite
(benzyolecgonine), phencyclidine, = amphetamines
(p-amphetamine, Dp-methamphetamine), and opiates
(heroin, morphine, and codeine) [21].

Expanded panels might include additional substances
of abuse such as ethanol (alcohol), propoxyphene
(Darvocet, Darvon), hydrocodone (Lortab, Vicodin),
oxycodone, barbiturates, methaqualone (Quaalude),
anabolic steroids, benzodiazepines (e.g., Valium),
MDMA (ecstasy) and therapeutic pharmaceuticals
such as tricyclic antidepressants, and methadone [22].
The NIDA-9 routine panel includes the NIDA-5 with the
addition of barbiturates, benzodiazepines, methadone
and propoxyphene [22].

Standards for drug testing might involve either thera-
peutic or regulatory purposes. Both seek to confirm the
presence of the potential abused substance; however,
therapeutic purposes might require lower testing thresh-
olds for purposes of monitoring and substance identifi-
cation [23].

SAMPLE SOURCES

Samples utilized as substrates for drug testing may be
obtained from urine, blood, serum, saliva, hair, and sweat.
Although the present standard remains urine for most
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substances, other samples and methods might be chosen
in consideration of such variables as substance metabo-
lism, population, monitoring period, ease of sample
acquisition, application of results, and expense. Detection
times for samples vary based on sample characteristics, as
well as substance metabolism and interference.

Substances ingested, inhaled, injected, and smoked
“pass through” the circulatory system to later undergo
hepatic metabolism, tissue sequestration or urinary elim-
ination. Products of metabolism are generally eliminated
through the urinary system, with a smaller portion
eliminated through respiration and sweat mechanisms
[24]. Typically serum drug testing provides the shortest
time-frame for detection, whereas hair samples provide
for much longer detection times [24]. Therefore, certain
substances of abuse that are present in the blood only for
brief periods may be better detected in urine, which
contains metabolites with longer half-lives [25]. Like-
wise, long-term compliance monitoring might be better
using testing of hair or sweat samples. All methods have
advantages and disadvantages.

Urine

Urine is the most common sample source for drug
testing, and considered to be the “gold standard” for
most substances of abuse; it is relatively non-invasive
and readily obtainable. An additional advantage is that it
allows detection of some parent compounds along with
more enduring metabolites [26]. The metabolites have a
longer half-life compared to the parent compound, with
most being found in the urine for 1 to 5 days depending
on the drug [26,27]. The NIDA-5 or NIDA-9 panels are
the typical screening panels for urine samples; results
may be available in a matter of hours.

Disadvantages of utilizing urine as a testing substrate
include such considerations as the inability to detect
substances used immediately before collection
(inadequate time for metabolism), the ease with which
the sample can be adulterated or substituted, and limi-
tations of urine detection of alcohol. Alcohol (ethanol)
in its parent form can be detected in urine for only
approximately 8 hours, leaving serum detection of alco-
hol levels a more useful instrument (discussion of the
use of ethyl glucuronide as an alcohol use biomarker is
discussed later in this chapter) [28].

Adulterants for urine sampling are readily available
online and in stores; a search of online retailers produces
multiple products advertised to assist in evading positive
urine results [29]. Although the mechanism of action of
these adulterants is discussed in a later section, one example
is pyridinium chlorochromate (PCC), an active ingredient
of “Urine Luck,” originally marketed as a urine “detoxifier”
[30]. Early publications reported efficacy only in evading

detection of cannabis and opiates. Now it is marketed as a
way to obscure detection of nicotine in urine samples. PCC
is easily identified in urine samples [30].

Urine toxicology screening, despite potential disad-
vantages, is still the most frequent and standard method
for determining the presence of substances of abuse. It is
routinely used in emergency, clinical, and monitoring
settings because of the ease of collection, relative low
cost, and rapid results, which aid in diagnostic formula-
tion, treatment planning, and legal outcomes.

Blood/Serum

A more invasive but still common sample source for
drug testing is blood/serum. Although useful in deterring
adulteration or substitution, serum samples are limited
by the time window available for substance detection.
As a result of the parent compound “passing through”
the circulatory tree prior to hepatic metabolism and renal
elimination, serum generally has the disadvantage of
detecting only parent substances and not metabolites
[26,27]. Therefore serum sample detection times are
much shorter than for urine samples. Serum detection
times for substances of abuse are generally between 12
and 24 hours [26].

Additional disadvantages associated with blood test-
ing are the difficulties in obtaining access in drug
abusers, minor risks associated with blood draws, and
invalidation of hemolysed samples.

Serum is typically used to measure serum alcohol
levels. On occasion the NIDA-5 and NIDA-9 panels are
used to screen for fentanyl, ketamine, and oxycodone.
Results may be available in hours to days (detection
times for specific substances are identified below) [22].

Hair

Hair is the only sample source that provides a cumulative
measure of drug use and a long time-frame for detection.
Hair sampling offers a non-invasive and easily obtained
testing method that is difficult to adulterate. Hair testing
can detect the parent drug and its metabolites. Metabolite
testing allows for differentiation between environmental
exposure and ingested substances. Ease in retesting is an
additional benefit, as results are expected to be replicated
over brief time periods. Frequency of use is expected to
yield correspondingly higher concentrations of the sub-
stance in the hair [22].

Hair analysis is a testing method used primarily in
forensics and research; however, recent options do
include workplace testing or treatment purposes. It is
a growing adjunct to other standard methods of drug
screening. Hair testing is routinely used for NIDA-5
screening, and results are available in 1 to 4 days [22].
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Hair samples are taken from the scalp line, and the
first 3 cm of hair is analyzed to detect use over a period
of 60 to 90 days, the longest drug detection period
available [24]. Scalp hair growth is about 0.3 mm/day
for the average person. It takes approximately 4 to 10 days
from the time of drug use for the hair to grow above the
scalp, therefore preventing hair testing as a method for
detection of acute usage and intoxication.

Substances of abuse and their metabolites are kerati-
nized within growing hair strands, related to the melanin
content of the hair. Therefore hair with higher melanin
content, and thus darker pigmentation, contains higher
concentrations of incorporated substances [26]. A mini-
mum of approximately 1cm of hair is required for
analysis, detecting substances used in the prior 30
days [31]. As in other sample sources, initial screening
is performed, followed by confirmatory testing [31]. Itis
more labor intensive than other sample testing methods,
and costs substantially more [32].

Samples may be taken from various scalp sites and,
less desirably, from body hair. There has been concern
about the reliability of alternative hair sampling sites,
such as body, beard, and pubic areas, in providing results
similar in accuracy to scalp hair. Fatty acid ethyl esters
(FAEEs) are utilized in the keratinizing process of hair
growth, and were originally thought to be key for
detecting alcohol consumption. Hartwig et al. demon-
strated that FAEE effects were similar for all body sites
in alcohol users [33]. However, body hair growth is
more variable, and substantially slower than scalp hair,
leading to difficulty in interpreting time of use for
suspected users. According to one laboratory, body
hair yields results that give an indication of substance
use over a period of 1 year, because of the differential
rate of hair growth [31]. Using non-scalp hair presents
additional challenges related to collection and
invasiveness.

Environmental contaminants and chemical treatments
can affect the validity of hair testing. For example,
bleaching, dyeing, perming, straightening, and UV light
exposure may decrease drug concentrations. Chemical
processing causes changes to hair structure, growth, and
porosity. Exposure to environmental pollutants, and
confounders such as environmental marijuana smoke,
has been proposed to affect test results [34]. As such,
there are a number of retail products available as sham-
poos that are marketed to obscure hair testing results.
One product advertised as “Ultra Clean,” however,
did not reduce drug levels significantly when tested
on 14 post-mortem hair samples from known substance
abusers [35].

Although hair drug testing has not been approved for
use by the Department of Transportation for employ-
ment purposes, it has been used by other governmental

agencies and has been upheld in arbitrations by various
court rulings and appeals [36,37]. Guidelines published
by the Society of Hair Testing provide collection
procedures, testing standards, and thresholds for
detection [38].

Recent developments in the field of hair analysis
include a novel rapid cocaine screen, requiring only a
small hair sample of 2.5 mg taken from either scalp or
pubic hair, providing results in 5 minutes. The method of
analysis used in this technique, matrix-assisted laser
desorption/ionization-mass  spectrometry (MALDI-
MS), has shown significant promise. Vogliardi et al.
demonstrated 100% specificity and sensitivity for detec-
tion of cocaine by MALDI-MS, referenced to gas
chromatography-mass spectrometry (GC-MS), even
when analyzing samples with low concentrations of
cocaine [39].

Saliva

Like hair testing, the use of saliva or oral fluids is a
rapidly growing technique. It is a sensitive technique
that is non-invasive, readily obtainable, and allows
direct observation to prevent adulteration [40]. Oral
fluid refers to saliva excreted by the three main salivary
glands: parotid, sublingual, and submaxillary [41]. Sam-
ples are collected by either swab or an absorbent foam
pad, which is then diluted to approximately 1 mL vol-
ume [41]. The solution is then subject to analysis,
primarily for the parent compounds of the NIDA-5
panel. Immunoassay screening is followed by confirma-
tory testing, as in most other drug testing methods.
Preliminary screening results are provided in minutes.

Oral fluid samples are affected by fluid pH, drug
concentration, membrane characteristics, protein bind-
ing, and lipophilicity of the substance [40]. Drugs that
have a higher protein-bound fraction are represented in
lower concentrations in oral fluid, as the latter contains
only the unbound drug [42]. Lipophilic substances like-
wise are present in greater concentration as a result of
the increased membrane permeability [42]. Oral fluid
testing is more sensitive for those substances having a
higher pH, such as cocaine and amphetamine, which are
more easily detected in the acidic oral environment [43].

Direct observation during the collection of oral fluid
allows for easy validation. Although oral fluid is not
readily adulterated, assisted methods of collection,
referred to as “stimulated,” can affect result outcomes.
Oral fluid is obtained by either stimulated or non-
stimulated methods. The non-stimulated method is
most accurate and involves draining, swabbing, and
absorbent pad collection methods. Stimulated methods
involve mechanical or chemical manipulation, involving
instructing the subject to move their mouth, tongue, lips,
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and cheek to increase saliva production. Other mechan-
ical methods may include chewing wax or rubber bands,
which can alter oral fluid production. Chemical stimu-
lation might involve the use of citric acid candy, chew-
ing gum, or other agents designed to increase oral fluid
production. This may lead to drug concentration and pH
changes in the oral fluid [41,42] and has been shown to
substantially decrease concentrations of codeine, meth-
amphetamine, and cocaine [41].

There is an abundance of retail products available on
the internet advertising the ability to reliably provide for
negative oral drug testing. Various mouthwashes and
tablets are available such as Supreme Klean Saliva
Wash, Ultra Wash Toxin-Cleansing Mouthwash, Detox
Mouthwash by Stinger, and Saliva Detox Kit [44,45].
One study of some commercially available adulterants
or potential adulterants (Clear Choice, Fizzy Flush, Spit
and Clean Mouthwash, and Cool Mint Listerine) had no
substantial effect on oral testing results after 30 minutes
[41]. A brief rinsing effect may be possible with these
agents, including water [41].

Limitations to oral fluid testing include short detec-
tion periods, similar to serum testing. Orally ingested
and smoked substances may have higher concentrations
in oral fluid than in actual serum levels; however, oral
samples give evidence of drug use generally only in the
last 12 to 24 hours, though reports vary [26,40]. Addi-
tionally, it has been reported that contamination of oral
samples can occur with cigarette smoking, commonly
found amongst adolescent substance abusers [43].

Sweat

Sweat drug testing is a unique non-invasive technique
that can be used to detect or confirm suspected drug use,
providing a method of monitoring and deterrence. A
tamper-proof semi-permeable patch is placed on the skin
of the subject and collected at intervals of 1 to 7 days.
Perspiration is captured in the patch, and analyzed. The
method screens for the NIDA-5 panel and can detect
both parent compounds and metabolites [46]. Patches
prevent sample substitution or dilution, but allow for
normal activities such as bathing and exercising; an
overlay is available for those performing strenuous
activity or in humid environments [46].

PharmChek, a manufacturer of the sweat patch,
reports that positive results give evidence of suspected
drug use but cannot be extrapolated to determine the
dose of drug taken, nor the time or pattern of use. A
positive result indicates usage during the time when the
patch was worn, or within 24 to 48 hours before the
patch was applied [46]. Drugs and metabolites are
excreted through the sweat over a period of time similar
to that seen with urine. Differential excretion of

substances in the sweat, and small sample volumes
may affect testing accuracy [47]. Environmental con-
tamination of patch results may be possible.

Sweat patch testing has been increasingly used in the
criminal justice system because of ease of use, resistance
to adulteration, and the ability to detect use over pro-
longed periods of time [48]. The use of the sweat patch
was upheld in a 2006 US Court of Appeals Eighth
Circuit decision in which Honorable O’Connor
remarked:

Today, we join the other courts that have previ-
ously determined that sweat patch results are a
generally reliable method of determining whether
an offender has violated a condition of his or her
probation. It is important to note that the Food and
Drug Administration cleared the PharmChem
sweat patch technology back in 1990. Today,
the sweat patch is a widely used method for
drug testing that is authorized by the Administra-
tive Office of the United States Courts. [48].

Hair, oral fluid, and sweat drug testing are alternative,
useful adjuncts to urine and serum testing methods.
Urine is still the specimen of choice when confirming
or exploring suspicions of drug or alcohol use [41].

TESTING METHODS

All sample specimens, described above, are methods of
body fluid collection subjected to similar biochemical
testing. Routine testing methods employ screening by
immunoassay, with confirmatory testing by gas chro-
matography-mass spectrometry for positive results. The
tests vary in sensitivity, specificity, accuracy, and cost
[49].

Immunoassay

Immunoassays use selective antigen-antibody binding to
detect the presence of drugs or their metabolites. Immu-
noassays are available for commercial purchase and are
the initial and often primary source for substance abuse
testing. They may be used by “point-of-care” personnel
such as physicians, nurses, substance abuse counselors,
probation officers, or parents [31,32,50]. Detection of
binding, proportional to the concentration of the sus-
pected substance present, is measured with enzymes,
radioisotopes, or fluorescent compounds [49].
Immunoassays may not differentiate between spe-
cific drugs in a given class. False positives occur as a
result of antibody binding to non-target compounds
similar in structure to the desired target [50]. Therefore,
positive results are reported as “presumptive,” with
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further clarification by confirmatory testing with
greater specificity. The quality of commercial products
may vary in specificity and thresholds for detection
[50]. Commercial products generally have package
inserts that describe cross-reactivities. Federal guide-
lines for qualified laboratories utilize cut-off thresholds
for detection of substances of abuse, by both immuno-
assay and confirmatory methods, established
by SAMHSA ([51]. These are discussed in more
detail below.

Immunoassays provide inexpensive, rapid, and auto-
mated results to detect multiple suspected substances in
a minimum of sample material. Among the many types
of techniques available, the most widely used is the
enzyme multiplied immunoassay technique (EMIT).
Other forms include enzyme-linked immunosorbent
assay (ELISA), radioimmunoassay (RIA), fluorescence
polarization immunoassay (FPIA), latex agglutination
immunoassay, cloned enzyme donor immunoassay, and
immunoturbidimetric assay [22,49].

The EMIT uses enzymatic reaction as the detection
mechanism. It is simple, inexpensive and relatively user
independent. RIA identifies desired targets with radio-
labeled isotopes, and is less prone to dilution or adul-
teration effects, but is more costly and time consuming.
FPIA uses fluorescein-labeled drugs that compete with
an unlabeled drug for antibody. Although highly sensi-
tive and specific, the method allows for background
interference in serum samples. Latex agglutination
immunoassay is a unique technique that pairs a sample
with latex beads coated with antibodies. Presence of the
target causes agglutination. Samples are incubated at
room temperature for 1-8 hours [49,50,52].

Chromatography

Chromatography is a specific technique utilized for
confirmatory testing. Inert gas carries urine and other
substrates through chromatographic columns. Compo-
nents are then separated by boiling points and affinity for
the column. The compounds are identified by separation
and retention time, which are unique and reproducible
for each substance. Common methods of chromatogra-
phy are gas chromatography-mass spectrometry
(GC-MYS), thin-layer chromatography (TLC), and high-
performance liquid chromatography (HPLC).

Gas chromatography-mass spectrometry is the stan-
dard for confirmatory drug testing. Compounds are
separated by gas chromatography and analyzed by
mass spectrometry. This method is highly accurate
and able to detect small concentrations of multiple
substances in a single sample [49,50,53]. Results iden-
tify molecular weights and chemical structures of the
compounds, providing definitive identification of the

retrieved substance [54], rather than the similarities in
structure indicated by immunoassay.

A disadvantage of GC-MS is that it requires a labor-
intensive, and thus costly, process, rendering it
impractical for initial testing [49]. False positives,
although rare, can occur with substances that have the
same mass spectrum layout or ionization, affecting
retention time [53]. A similar but more recent method,
termed tandem mass spectrometry (MS-MS), utilizes
dual mass spectrometers to increase test sensitivity [55].
Another limitation of GC-MS is that unlike immuno-
assays, which can screen for multiple substances simul-
taneously, a particular GC-MS study is directed toward a
specific substance in question. Therefore a substance
that is not specified will not be found on GC-MS.

Thin-layer chromatography is generally considered a
screening method used to test for a number of agents.
This method is not as accurate as GC-MS, and requires
up to 4 hours and a minimum concentration to detect the
target substance. Samples are applied to a prepared
plate, and components are identified by separation using
a solvent. Separation of compounds is identified manu-
ally as spots on the TLC plate. A significant dis-
advantage of this technique is the user-dependent
results in interpreting colors, peaks, and spots on the
plate [56].

High-performance liquid chromatography achieves
compound separation on a column using a principle
similar to TLC. In this method, however, the solvent
is introduced to the column at high pressure through
smaller particle-sized column materials, allowing for
better separation at a fast rate. The technique is detailed
and costly, but offers high specificity. Liquid chroma-
tography with mass spectrometry has the advantage of
being able to detect low concentrations of drugs. This
method also uses smaller samples, requires less prepa-
ration, and provides less interference than GC-MS [56].

TESTING RELIABILITY AND RESULT
INTERPRETATION

Interpretation of test results by clinicians, parents, and
others requires a basic discussion and understanding of
statistical measures. The general consideration of test
“reliability” actually involves measures of precision,
accuracy, sensitivity, specificity, and predictive value.

Validity refers to “accuracy,” and indicates the test’s
ability to measure what it claims to measure. Reliability
refers to “precision,” and is defined as a test’s ability to
provide a consistent, reproducible result. A laboratory
test might be reliable, without being valid. That is,
consistent results might be reported that do not represent
the true target measurement of the test. Reliability is a
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necessary but insufficient requirement for validity.
Therefore a useful test leading to various treatment
and forensic outcomes must be both reliable (precise)
and valid (accurate).

Of great importance is the understanding that a nega-
tive test result does not exclude the use of the substance.
It might indicate that the substance was not present at the
detection threshold, the test did not assess for the actual
substance used (e.g., “designer drugs”) or there was
interference by faulty collection methods or tampering.
Clinical correlation must always be applied when inter-
preting results.

Precision

Reliability of drug screening and confirmatory methods
is provided for by quality assurance methods, and
standardization of specimen collection and handling.
For greatest reliability, these quality control methods
must be assured both in the laboratory and at point-
of-care.

Drug testing, which frequently is used for judiciary
and forensic purposes, mostly in the adult population
but also in adolescents, must reliably and defensively
determine specimens that contain drugs of abuse, or
their metabolites, and identify specimens that have
been tampered.

Testing reliability is monitored by the National Insti-
tute of Drug Abuse, the Substance Abuse and Mental
Health Services Administration (SAMHSA), and other
federal agencies, which provide certification and regu-
lation for laboratories approved for forensic use. Man-
datory Guidelines are established by the National
Laboratory Certification Program (NLCP), setting com-
prehensive testing standards, quality assurance, chain of
custody procedures, personnel training, and reporting
confidentiality [57].

Laboratory quality assurance procedures are
inspected from specimen collection through result con-
firmation and reporting. Mandatory NLCP guidelines
require inspection of each certified laboratory at least
twice a year to document performance, quarterly profi-
ciency challenges, and an external blind control speci-
men program [57]. Laboratories may additionally obtain
certification from the College of American Pathologists
(CAP). SAMHSA maintains a list of all certified labo-
ratories by state, on their website (http://workplace.
samhsa.gov). Not all laboratories are certified; however,
those approved for use in the federal workplace program
require such certification.

Forensic standards and chain of custody procedures
are perhaps outside of the scope of this chapter, which is
geared to clinicians treating adolescents, unlikely to
require such stringent collection methods. Frequently,

screening tests are administered at point-of-care, and are
used to guide clinical decision-making. However, it is
important to note that collection procedures might affect
both precision and test accuracy, and it is not uncommon
for substance-abusing adolescents to be involved in
various disciplinary processes. Various certification
programs are offered to provide training in proper
collection techniques.

In brief, urine is collected under direct observation
and properly identified. Secure transfer, preventing
unauthorized access to the specimen, is assured. Often
samples are split into two separate aliquots, allowing
retesting and laboratory confirmation if necessary. On-
site validity testing is completed, as described below.
Samples that require formal laboratory testing, must be
delivered in a timely manner, as determined by guide-
lines for the particular sample and laboratory. Labora-
tories can be contacted for procedures associated with
their specific products.

Test methods themselves are approved for use by the
US Food and Drug Administration (FDA) prior to
marketing, and undergo extensive tests for reliability,
and validity.

Accuracy

Accuracy, the ability to identify true drugs of abuse in
samples in which they are actually present, is affected by
standards set for sensitivity and specificity. Sensitivity
may be defined as the ability of a test to identify all those
cases in which the target drug of abuse is present in the
sample source (true positives). A test with a very high
sensitivity might have such low thresholds for detection
that although a negative result provides strong assurance
that the sample is drug free, the proportion of false
positives increases. Therefore sensitivity must be bal-
anced by specificity.

Specificity represents the ability of the test to rule out
those samples that do not have drugs of abuse present
(true negatives). A test with very high specificity might
utilize such high thresholds for detection, that although a
positive result strongly indicates the presence of the
drug, the proportion of false negatives increases. That is,
a highly specific test will exclude samples that truly
have drugs of abuse present, but at lower concentrations
than the threshold level of detection. Ideally tests aim for
both high sensitivity and specificity.

NIDA and SAMHSA determine cut-off thresholds for
reporting of results positive for the presence of sub-
stances of abuse. Threshold standards are examined and
updated, and represent a compromise between sensitiv-
ity and specificity, in an attempt to identify the majority
of true substance use in submitted samples while avoid-
ing false positives secondary to passive contact and
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Table 10.1 Federal drug-testing cut-off thresholds.

Substance

Screening/immunoassay Confirmation/GC-MS
cut-off [51] cut-off [51]

Amphetamine (amphetamine and methamphetamine)

Cocaine metabolites (benzoylecgonine)

Heroin (6-acetylmorphine)

Marijuana metabolites (delta-9-tetrahydrocannabinol-9-
carboxylic acid)

MDMA, MDA, MDEA (methylenedioxymethamphetamine,

also including methylenedioxyamphetamine and
methylenedioxyethylamphetamine)

Opiate metabolites (morphine, for heroin, morphine and codeine 2000 ng/mL

use)
Phencyclidine

500 ng/mL 250 ng/mL
150 ng/mL 100 ng/mL
10 ng/mL 10 ng/mL
50ng/mL 15 ng/mL
500 ng/mL 250 ng/mL
2000 ng/mL
25 ng/mL 25 ng/mL

other test confounders. Cut-off thresholds tend to higher
specificity to eliminate the “passive inhalation”
explanation.

Table 10.1 illustrates the most recent federally deter-
mined thresholds for the detection of substances of
abuse in urine, effective October 2010 [51]. Laborato-
ries might adopt these recommended thresholds, or
expand their cut-offs to lower thresholds, or to include
additional substances. Of note, detection thresholds
developed for adult populations may be inadequate
for the child and young adolescent population, as urine
is more dilute [49].

In developing accurate methods for drug abuse
screening, results are compared with GC-MS, which
represents the “gold standard” or best testing method
available to identify drugs of abuse in sample sources.
As previously described, GC-MS is impractical for use
as a routine screening method. The accuracy of the
EMIT immunoassay, the most commonly utilized rou-
tine screening method, has been reported to range from
approximately 87% to 99% [58,59]. Such studies have
indicated that EMIT immunoassays can accurately iden-
tify drugs of abuse in urine samples, in which their
presence was confirmed by GC-MS.

Predictive Value

In addition to reliability (reproducibility) and validity
(accuracy), another important distinction in interpreting
drug tests is the “predictive value” of a positive result.
Positive predictive value refers to the probability that a
positive is indeed evidence of the use of a targeted
substance. This term appears deceptively similar to
accuracy. Whereas accuracy in drug testing indicates
that the tests can reliably identify substances of abuse
when they are actually present, positive predictive value

looks toward the value of a positive result in predicting
actual use. High specificity, such as employed by federal
cut-off thresholds, is expected to minimize false
positives.

Prevalence of drug use in a specific population sta-
tistically affects the predictive power of the test results.
That is, given the same test accuracy and specificity, a
positive result in a population with low prevalence of
substance abuse (e.g., young children) has substantially
less predictive value than in a population with high
prevalence of substance abuse (e.g., an adult population
of recent arrestees) because of the high ratio of false
positives to true positives. The same is true with regards
to the actual substance; in a population in which MDMA
is more prevalent (e.g., “rave club” attendees), a positive
result has greater predictive value than in a population in
which its use is rare (e.g., Vietnam veterans), as the ratio
of false positives to true positives is lower than in the
latter population.

Few recent studies of rates of overall false positives in
immunoassay drug screens in general samples have been
designed with enough statistical power to draw substan-
tial conclusions. This is understandable as such studies
would require large numbers of random urines to
undergo screening tests followed by GC-MS for a
wide variety of substances to exclude cross-reactivities
and reagent interference, and to examine for substances
that might be present at subthreshold levels. Various
specific contributors to false positive and false negative
results are examined below.

False positive rates in immunoassays have been
reported to be as high as 28.8% for opiates, 25.9%
for amphetamines, 7.9% for cocaine, and 7.8% for
cannabis [49]. Rates differ dependent upon the particular
test and manufacturer. Some potential contributors to
false positive results remain unknown. Further, the
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actual incidence of false positives in the absence of
known cross-reactants is unknown.

There are various studies examining routine medica-
tion known to cross-react with immunoassay antibodies
that lead to positive results in the absence of the actual
drug of abuse. Brahm et al. demonstrated that upon an
examination of routine medication in an urban clinic,
21.5% of formulary medications were reported to be
associated with false positive urine drug screens, with
amphetamine representing the highest false positive
result [60].

Consideration of these factors, and the potential for
adverse clinical and judiciary outcomes, indicates that
positive results from screening exams should be con-
sidered “presumptive” and followed by confirmatory
testing prior to result reporting [60].

Factors Affecting Reliability and Validity

False positive immunoassay findings may result from
cross-reactivity of medications, reagent interference,
test operator errors, equipment contamination, and sam-
ple mislabeling. Table 10.2 illustrates routine medica-
tions that are known to cross-react with immunoassays
[27,49,60-62]. Special care must be taken when
interpreting positive results from individuals with sig-
nificant metabolic derangement, renal disease, and liver
disease [49].

False negative immunoassay findings are often the
result of tampering to obscure a positive finding;

however, they might also occur secondary to improper
specimen handling and significantly delayed transport
of specimens to a designated laboratory (allowing for
target agent degradation). Tampering generally takes the
form of specimen substitution or dilution, and adultera-
tion. Physiological characteristics of urine can be used in
some cases to determine substantial tampering, referred
to as validity testing.

Specimen substitution is a means by which the eval-
uee purposely offers a “clean” urine sample, or synthetic
substitute, from another individual or animal. This may
be accomplished in non-observed urine collection by
emptying a sample, often kept close to the body in order
to maintain temperature, previously brought by the
evaluee, into the collection cup. In observed collections,
substitution is still possible through catheterization of
“clean” urine into the evaluee’s bladder prior to the
testing [63].

In 2003 SAMHSA first began investigating urine
substitutes when a product, “Minuteman,” was found
at a workplace site subjected to drug testing. The product
was a dehydrated drug-free urine sample that could be
used as a substitute for an individual urine sample. Since
2003, multiple kits that range in cost from 50 to 100s of
dollars are available for purchase. Other products, such
as catheterization Kkits, elaborate devices such as a
prosthetic penis, “clean” samples, and synthetic urine
(e.g. “Quick Fix Synthetic Urine”) containing physio-
logic pH, specific gravity, and creatinine, are also
available [29,63]. Physiologic temperatures might be

Table 10.2 Cross-reactivities associated with immunoassay false positives.

Target agents

Agents associated with false positives [27,49,60,61]

Amphetamine/methamphetamine

Amantadine, brompheniramine, bupropion, chloroquine, chlorpromazine,

desipramine, ephedrine, fenfluramine, labetalol, MDMA, methylphenidate,
N-acetylprocainamide, phentermine, phenylephrine, phenylpropanolamine,
promethazine, propranolol, pseudoephedrine, quinacrine, ranitidine,
ritodrine, selegiline, trazodone, trimethobenzamide, trimipramine, tyramine,
Vick’s Inhaler (L-methamphetamine)

Dronabinol, efavirenz, esomeprazole, hemp, ibuprofen, lansoprazole,

naproxen, omeprazole, pantoprazole, tolmetin

Barbiturates Ibuprofen, naproxen
Benzodiazepines Oxaprozin, sertraline
Cannabinoids

Cocaine

Lysergic acid diethylamide (LSD)

Fluconazole, topical anesthetics containing cocaine
Amitriptyline, chlorpromazine, doxepin, fluoxetine, haloperidol,

metaclopramide, risperidone, sertraline, verapamil

Methadone

quetiapine, verapamil
Opiates

rifampin, verapamil
Phencyclidine

Chlorpromazine, clomipramine, diphenhydramine, doxylamine, ibuprofen,
Dextromethorphan, diphenhydramine, poppy seeds, quinine, quinolones,

Dextromethorphan, diphenhydramine, desmethylvenlafaxine, doxylamine,

ibuprofen, imipramine, ketamine, meperidine, tramadol, venlafaxine
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easily reached through the use of heating pads and
microwaves [29]. This type of tampering, although
extreme, might be expected in high stakes testing
such as in legal proceedings or athletics, as well as
workplace testing for adults, particularly among
professionals.

Dilution refers to attempts to dilute a urine specimen
to such a degree as to effectively decrease the concen-
tration of drug below cut-off levels. Urine can be diluted
externally through the addition of water to the sample, or
internally through the use of diuretics or the ingestion of
large volumes of water prior to testing.

Adulteration is another method to obscure a positive
test result, whereby the evaluee adulterates the urine
sample through the use of additives that affect test
results. Various substances may be added to the urine
sample that purport to degrade or obscure the drug
and/or drug metabolites, or alter urine pH to adversely
affect the assay or reagent interaction. Adulterants can
be additionally ingested by the donor to alter urine pH or
aid in renal clearance and elimination. Information on
these techniques is widely available to the public
online. As is evident below, delta-9-tetrahydro-
cannabinol (THC) assays are most sensitive to adulter-
ation [49].

Common substances added to urine samples leading
to false negative results include:

salt;
baking soda;
bleach — false negative for THC, lysergic acid dieth-
ylamide (LSD), benzodiazepines, codeine and
morphine;

e peroxide — false negative for THC, LSD, benzodiaz-
epines, codeine and morphine;

e detergents — false negative for THC, phencyclidine
(PCP), benzodiazepines;
liquid soaps;
ammonia;
vinegar — false negative for THC, opiates, and
cocaine;
lemon juice;
Visine (eyedrops) — false negative for THC; and even
bathroom cleaning solutions.

Most current drug tests can detect common household
adulterants, but may not be able to distinguish the use of
Visine (tetrahydrolozine) [29].

Various products might be ingested to adulterate urine
samples. These include Golden Seal (false negative for
THC), fluconazole (false negative for cocaine), or any of
a number of commercially available products such as
“Klear,” “Whizzies,” “Urine Luck,” and “Premium
Detox 7 Day Kit,” which contain glutaraldehyde,

nitrates, or other substances that affect urine test results
[29,49,63]. Other attempts to adulterate urine involve
ingestion of salicylates, large quantities of vitamin C,
vinegar, and acidic fruit juices to acidify the urine and
enhance elimination of amphetamines and PCP, thereby
decreasing drug detection time [63].

Validity Testing

Validity testing is used to identify specimen substitution,
dilution, and adulteration. Physiologic urinary ranges
are measured to exclude samples suggestive of tamper-
ing. Tampering is generally considered to be evidence of
a presumptive positive result. SAMHSA sets guidelines
for validity testing [64].

Urine is considered substituted to beyond character-
istics associated with normal human urine if the creati-
nine concentration is less than 5 mg/dL and the specific
gravity is outside of the range of 1.001 to 1.020 [64].
Temperature strips are additionally available for most
commercial urine screening tests, and values outside of
89.6°F to 100.4°F (32-38°C), within 4 minutes of
collection, suggest substitution [49].

A urine sample is considered dilute if the creatinine is
less than 20 mg/dL and the specific gravity is less than
1.003, unless the criteria for a substituted specimen are
met [64].

Evidence of an adulterated sample is demonstrated
with a nitrite concentration less than 500 fg/mL, a pH
outside the range 3 to 11, the presence of an exogenous
substance, or the presence of an endogenous substance at
a higher than physiologic concentration [64]. Results
indicating values outside the normal range, or noted
precipitants, may indicate the use of such adulterants as
salt or Golden Seal.

Additional measures, which might be used by point-
of-care providers, as well as laboratory technicians, to
ensure sample integrity include observation of expected
color and odor to detect some adulterants such as
ammonia, bleach, or vinegar.

COMMON SUBSTANCES OF ABUSE

What follows is a brief discussion of common sub-
stances of abuse. Full treatment of each of these specific
substances is outside the scope of this chapter. Table 10.3
illustrates detection periods for common drugs of abuse,
based on sample type.

Detection times are often given as ranges, as clear-
ance times for individuals may vary based on age,
drug concentration consumed, body mass index, gender,
and renal and hepatic function. Higher ranges are
more likely in chronic users with higher body mass
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Table 10.3 Comparison ranges of detection times between various sample sources [27,31,43,49,62].

Drug Serum Oral detection Urine Hair detection
detection time time detection time time

Alcohol 7-24h
Amphetamine 46h 20-50h 1-9 days Up to 90 days
Barbiturates:

short-acting 2-4h 50h 1-6 days

long—acting 7-21 days
Benzodiazipines:

short—acting 2-7h 72h

long—acting 5-50h 2-30 days
Benzoylecgonine (cocaine metabolite) 48h 12-24h 48-72h
Buprenorphine 5 days 4-8 days
Cannabis (single dose) 5h 2-34h 9-78h
Cannabis (chronic use) 2-14 days Upto 95 days Up to 90 days
Cocaine (single dose) 6-12h 5-12h 14-59h Up to 90 days
Cocaine (chronic use) 48h 8-48h 5-9 days Up to 90 days
Codeine 7-21h 24-48h Up to 90 days
Gamma-hydroxybutyric acid (GHB) 5-8h 5h 12h
Heroin 20h 2-24h 7-54h Up to 90 days
Hydrocodone 7-21h 11-36h
Hydromorphone (single dose) 6h 6-24h
Ketamine 3 days
Lysergic acid diethylamide (LSD) N/A N/A 36-96h
MDMA (ecstasy) 24h 24h 1-3 days Up to 90 days
Methamphetamine 24-48h 6-76h 1-6 days Up to 90 days
Methadone 24h 24-96h
Nicotine (continine, >28 g) 4-6h 4 days 4 days
Phencyclidine (PCP) 1-3 days N/A 8-30 days Up to 90 days

indices, older age, and impaired metabolic function
[27,31,43,49].

Alcohol

Alcohol is the most widely used intoxicant in the world
[49] and the most accessible of all abused substances for
adolescents. According to the US Monitoring the Future
survey of 2010, alcohol was easily accessible to 60% of
8th-graders, 80% of 10th-graders and 90% of 12th-
graders [65]. In 2010, 14%, 29%, and 41% of 8th-,
10th-, and 12th-graders, respectively, had used alcohol
in the prior 30 days. Additionally, 12th-graders did not
perceive binge drinking as a significant concern [65].
Alcohol is a centrally acting depressant, leading to, in
extreme cases, coma or respiratory failure. It serves as a
disinhibitor and intoxicant. Within 30-60 minutes of
ingestion, ethanol is absorbed through the gastro-
intestinal tract and primarily metabolized in the liver

at an average rate of 0.015-0.020 g/dL/h, increasing to
up to 0.030 g/dL/h in certain users [66,67]. Metabolism
and absorption are affected by food intake, chronicity of
use, age, gender, ethnicity, genetics, and other factors. A
small proportion of unchanged alcohol is excreted in the
urine, sweat, and breath. Various stereotypic toxic
effects of heavy alcohol use may be measured, providing
the basis for the use of biomarkers in complementary
assessment of problematic alcohol use [68].

Blood alcohol level (BAL), or blood alcohol concen-
tration (BAC), is the accepted measure of alcohol
exposure and intoxication. Alcohol can be detected
in the blood only for a brief period of approximately
812 hours [28].

Detection of alcohol use may also be assessed through
the use of Evidence Breath Test Devices (EBT), which
measure breath alcohol content (BrAC) and indirectly
estimate BAC with accurate correlation [67]. They are
commercially available as handheld devices and utilize
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semiconductor oxide sensor or fuel cell sensor technol-
ogies. The devices are reliable and may be used in the
measurement of BrAC for evidential purposes [67].

Difficulties with breathalyzers include inability for
later test confirmation, potential calibration issues, and
errors in estimating BAC from the BrAC. Forensic
users require basic training with the device, and repeat
testing, following a blank test, is advised 15 to
30 minutes after the initial test. False positives or
inaccurately elevated results have been reported in
diabetics (acetone in breath), individuals with obstruc-
tive lung diseases, or the use of other volatile sub-
stances such as breath spray containing isopropyl
alcohol. A 15-minute period of observation is recom-
mended prior to testing, at least in part to ensure against
inaccurate readings due to residual alcohol in the
mouth [67].

Alcohol use can be assessed in select urine drug
screens that assay for the presence of the alcohol
metabolite ethyl glucuronide (EtG), referred to as a
biomarker, which can be identified in urine for up to 72
hours after alcohol ingestion. According toa SAMHSA
Advisory, as a new technology, ethyl glucuronide tests
lack sufficient proven specificity for use as primary
evidence that an individual has engaged in alcohol use
[68]. Standard thresholds for EtG detection have not yet
been established, and the predictive value of a positive
test result is in question. Furthermore, test result varia-
tion in the presence of diseases, gender, ethnicity, and
other variables is unclear. Potential false positives of
this highly sensitive test may occur with incidental
exposure to alcohol found in medications, hygiene
products, and food, as well as urine alcohols resulting
from fermentation in diabetics.

Additional biomarkers useful in assessing for prob-
lematic alcohol use include gamma-glutamyltransfer-
ase (GGT), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), mean corpuscular volume
(MCYV), and others. When associated with actual alco-
hol use, these biomarkers indicate chronic alcohol
consumption, and therefore are not useful in determin-
ing acute usage. They are, rather, useful clinical tools to
aid in treatment intervention. A new and promising
alcohol marker, phosphatidyl ethanol (PEth), might
allow serum-based detection of alcohol use for up to
3 weeks [68].

Amphetamines and Ephedra Derivatives

Amphetamines were developed in the late 1880s as a
derivative of plant-based ephedra, followed by the
development of methylphenidate in 1919, and meth-
amphetamine in 1920. Amphetamines were not
generally used until the 1930s when stimulant and

decongestant properties were identified [69]. Ampheta-
mine and methamphetamine have high potential for
abuse.

Ephedra, from the Chinese herb ma-huang (Ephedra
sinica), yields 1-3% ephedrine. This compound is often
marketed as a legal stimulant and used in weight loss
products. Due to widespread availability and marketing
as “natural” or “herbal,” ephedra is often mistakenly
thought of by consumers as entirely safe for use. In 2006
the FDA banned ephedra-containing dietary supple-
ments due to association with severe cardiovascular
side effects and deaths [70]. Derivatives such as ephe-
drine and pseudoephedrine continue to be used in
decongestant medication. Ma huang remains commer-
cially available in energy-promoting, weight loss, and
thermogenic supplements.

Amphetamine and methamphetamine are Schedule II
drugs available as Adderall (amphetamine) and Des-
oxyn (methamphetamine). Commercial use has
included indications as antidepressants, weight loss
agents, stimulants, decongestants, and as treatment
for attention-deficit/hyperactivity disorder and narco-
lepsy. Amphetamine and methamphetamine are
available in pill form and as crystalline powders, man-
ufactured by illegal laboratories, on the illicit market.

Methamphetamine is known crystal, glass, ice, tina,
tweek, and meth. Amphetamine is known as crank and
speed. They are chemically related centrally acting
stimulants providing euphoria, increased energy, and
appetite suppression [62]. Routes of administration
include oral ingestion, nasal inhalation, smoking, and
intravenous administration.

Methamphetamine in its crystallized form grew in
popularity in the 1980s due to wide availability and low
cost. In 1990 the use in 12th-graders was approximately
1.3%, increasing in 1998 to approximately 3%. Preva-
lence of methamphetamine use in 2010, was 1.2% for
8th-graders, 1.6% for 10th-graders and 1% for 12th-
graders, representing a dramatic decline (greater than
70%) from its use in 1999 [65].

Therapeutic doses of amphetamine range from 5 to
60 mg daily, with common abused doses of 100 to
1000 mg/day, and up to 5000 mg/day in chronic users
[62]. The average half-life for amphetamine detection in
urine is 7 to 34 hours.

Variability in urine pH affects elimination rates. In the
presence of neutral urinary pH, 30% of amphetamine is
excreted unchanged in the urine. As urine is acidified
toward a pH of 5, the proportion excreted unchanged
increases to 75% [27]. Acidic pH aids in rapid urinary
elimination of the drug. Amphetamines can be detected
in the blood for up to 46 hours at a cut-off level of
4 ng/mL, oral fluid analysis allows detection for up to 50
hours with a cut-off level of 10 ng/mL [27].
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Therapeutic doses of methamphetamine range from
2.5 to 10 mg daily, with abused doses similar to those for
amphetamine. The mean elimination half-life of meth-
amphetamine (10h) is similar or slightly shorter than
that of amphetamine (12h). As peak blood meth-
amphetamine concentrations occur moments after injec-
tion, minutes after smoking, and approximately 3 hours
after oral dosing, detection times are dependent upon the
route of administration [62]. Up to 54% of an oral dose is
excreted in urine as methamphetamine and 23% as the
metabolite amphetamine, dependent upon urinary pH.
Following intravenous use, 45% is excreted as meth-
amphetamine and 7% as amphetamine [62].

Smoked methamphetamine can be detected in the
blood for 4 to 48 hours. The metabolite amphetamine
is only detectable in blood samples for 4 hours (cut-off
1 ng/mL), whereas methamphetamine may be detected
for up to 48 hours (cut-off 4ng/mL) [27].

Oral detection of methamphetamine depends on chro-
nicity of use. Following a single dose, methamphet-
amines can be detected orally for approximately 24
hours; however, following more heavy use (three to
four times), the substance can be detected in oral
samples for up to 72 hours. Interestingly, the oral fluid
concentration has been found to be two to four times
higher than plasma levels. A unique, processed, smok-
able form of methamphetamine called ‘ice’ can be
detected in the urine for up to 60 hours [27].

To summarize, a positive urine screening generally
indicates use within 24 to 72 hours, but may indicate
usage greater than 1 week prior, following chronic use.
Common sources of false positive results are summa-
rized in Table 10.2, and include trazodone, bupropion,
desoxyephedrine-based nasal inhalers, and ephedrine-
based cold medication (the latter two may result in false
positive results on GC-MS, requiring additional testing
to provide discrimination) [27,49,60,61].

As previously discussed, amphetamines have been
reported to have false positive results of up to 25.9% on
immunoassays, with one study finding that amphet-
amines represented the highest rate of false positives
associated with cross-reactivities [49,59]. It should be
noted that the “club drug” ecstasy (MDMA) requires
high concentrations in the urine to lead to positive
results on amphetamine immunoassays [49].

Benzodiazepines

Benzodiazepines are a Schedule IV sedative drug class
commonly prescribed for anxiety, sleep, and seizure
disorders. Common forms include diazepine, clonaze-
pam, alprazolam, and lorazepam. These medications are
sold on the illicit market as the result of drug diversion
and theft, and are used for their sedative qualities as well

as their ability to potentiate other substances of abuse,
such as alcohol or opiates.

With increasing use of prescription medication in
adults and teens, benzodiazepine abuse has increased;
these drugs are easily obtained from legitimate users as
well as on the street. Benzodiazepine abuse declined in
the late 1970s to early 1990s; however, in the early
2000s use doubled and has continued to rise. As of 2010,
2.8% of 8th-graders, 5.1% of 10th-graders, and 5.6% of
12th-graders have abused these substances [65].

The pharmacokinetics of benzodiazepines vary,
according to the lipophilicity and half-life of the indi-
vidual drugs. Screening tests do not discriminate
between single or chronic use, nor do they distinguish
between individual drugs. Serum testing can identify
lipophilic agents such as diazepam within minutes, and
its metabolites (oxazepam and temazepam conjugates)
in the urine within 36 hours. Agents, including metabo-
lites, with long half-lives can be identified in the urine
for up to 30 days after use [49,62].

False positives in urine immunoassays for benzodiaz-
epines have been reported to be associated with sertra-
line and oxaprozin use [27,49,60,61].

Cocaine

Cocaine is derived from the leaves of the coca plant,
used by Native Americans for thousands of years in Peru
and Bolivia as a mild stimulant. Albert Neimann, a
German chemist, isolated cocaine hydrochloride (meth-
ylbenzoylecgonine) from the plant in the mid-1800s.
Cocaine has since had a colorful history, and books have
been written touting its virtues as an anesthetic, appetite
suppressant, stimulant, analgesic, “addiction cure,” and
antidepressant, including “On Coca” by Sigmund Freud
[71,72].

By the early 1900s, cocaine was used in many prod-
ucts in Europe and the United States for medicinal
purposes (anesthetics, tonics, and psychoactive com-
pounds) as well as in wines, elixirs and soft drinks
such as Coca-Cola. However, adverse reactions as the
result of its use had already been documented. In 1903
Coca-Cola removed cocaine as an ingredient in its
popular soft drink, and by 1914, the Harrison Narcotic
Act banned cocaine from all the over-the-counter medi-
cations along with its use in food and beverages [71].

Cocaine is a Schedule II drug, used as a 4% solution of
hydrochloride salt, by otolaryngologists and emergency
room physicians as a topical anesthetic and vaso-
constrictive agent. The National Survey on Drug Use
and Health in 2006 reported that cocaine was the second
most commonly used illicit substance following mari-
juana [73]. It is available on the illicit market as powder,
or as small, smokable rocks in the case of the cocaine
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base (“crack” cocaine). Cocaine is referred to as blow,
snow, coke, or toot, and the cocaine base is referred to as
rock or crack. It can be ingested orally, nasally, through
smoking, or intravenously.

Cocaine was generally used as an inhaled or injected
substance until the mid-1980s, when cocaine base (first
as “freebase,” then as “crack™) spread throughout the
United States as an epidemic. Use progressively
increased until the sensational death of Leonard Bias,
a top draft pick in the 1986 National Basketball League,
after his purported initial use of cocaine. The sensation
led to the passage of the 1986 Federal Anti Drug Abuse
Act, providing for more stringent penalties and educa-
tional programs. Cocaine use decreased until the early
1990s and then remained stable throughout the 1990s.

The Monitoring the Future Survey of 2008 found that
1.8% of 8th-graders, 3.0% of 10th-graders and 4.4% of
12th-graders had used cocaine [1]. The most recent
Survey in 2010 showed that use in the prior 12 months
for all three groups was below 4%. Over 30% of
12th-graders reported access to cocaine in 2010 [65].

Cocaine is commonly abused in doses of 10 to
120 mg. The half-life of cocaine is very short, 1 hour
or less; the inactive metabolite, benzoylecgonine, has a
half-life about 6 hours. Cocaethylene, formed during the
metabolism of cocaine, in the presence of concurrent
alcohol use, is an active and potent metabolite [62].

The major metabolite of cocaine, benzoylecgonine
(BE), can be detected in the urine for up to 3 to 4 days
after a single dose [27,62]. However, intravenous
cocaine users may show detectable levels of BE in
the urine for only 1 to 2 days [27]. Chronic use of
cocaine can result in detection in urine for up to 10 days
[62]. When cocaine is used for nasal surgery either as an
anesthetic or vasoconstrictor, BE is detectable in the
urine for up to 24 hours, clearing within 72 hours [74].

Detection of cocaine in the blood ranges from 5 to
12 hours, varying with doses from 20 to 100 mg.
In chronic users, BE can be detected in the blood for
up to 8 days (cut-off of 25ng/mL) [27].

Oral fluid detection of the parent compound, cocaine,
after a single dose is between 5 and 12 hours; however,
the major metabolite can be detected orally for up to
24 hours (cut-off 1 ng/mL). Chronic cocaine users can
submit positive oral tests for up to 10 days (cut-off of
0.5ng/mL) [27].

Hair sampling tests for the presence of cocaine, using
the MALDI-MS technique for cocaine, can identify
10-100 ng/mL of the substance and its metabolites in
as little as 1 mg of hair [39].

Cocaine has few cross-reactions leading to false
positives on immunoassays. Reports have noted flucon-
azole to be associated with false positive results [61].
The predictive value of a positive immunoassay ranges

from 92% to 97.8% [49]. Non-cocaine topical anes-
thetics such as procaine, lidocaine, and benzocaine are
amides not detected as cocaine.

Inhalants

Inhalant abuse refers to the use of commonly obtained
commercial volatile substances to achieve intoxication.
Substances used are generally aromatic hydrocarbons
(adhesives), aliphatic hydrocarbons (aerosols or fuels),
alkyl halides (solvents or paints), and nitrites. Use of
inhalants is a worldwide problem particularly affecting
adolescents in developing countries because of their
ready accessibility and very low cost. Commonly
used inhalants include all toluene-containing sub-
stances, whiteout correction fluid, various cleaning
products, paint thinner, whipped cream gas dispensers,
amyl nitrate “poppers,” freon-based computer keyboard
dusters, glue, and many other daily use products that are
virtually ubiquitous [75,76].

The US Monitoring the Future survey in 2010 found
approximately 8% of 8th-graders, 6% of 10th-graders,
and 4% of 12th-graders had used inhalants in the prior
12 months [65]. The prevalence of inhalant abuse
appears to decline with age [76].

Toluene, the most widely abused inhalant, is rapidly
absorbed following inhalation and is detectable in blood
within 10 seconds of inhalation exposure. It is highly
lipophilic; the initial half-life ranges approximately
from 3 to 6 hours. Up to 20% is excreted unchanged
in the lungs, and the remainder as inactive metabolites
in urine.

Inhalants are not routinely included in serum or urine
drug screens, however, they may be specifically
requested if suspicion is high. Urinary o-cresol and
hippuric acid concentrations correlate with blood tolu-
ene concentrations [62,76]. Results are not immediately
available and therefore clinical correlation is recom-
mended for immediate treatment, including perhaps
arterial blood gas testing.

Lysergic Acid Diethylamide (LSD)

LSD was synthesized by Albert Hoffman in 1938 while
exploring ergot derivatives for various pharmaceutical
uses. Ergotamine-producing rye mold is suspected to
have produced cases of psychosis in the Middle Ages
because of its psychoactive properties. It was first
marketed by Sandoz Laboratories in 1947 as a psychi-
atric medication.

Like cocaine and opiates, LSD has had profound
cultural and sociological effects. Considered to be the
herald of the 1960s “flower power revolution,” LSD use
was promoted by Harvard psychologist Timothy Leary,



TOXICOLOGY OF SUBSTANCES OF ABUSE 113

Aldous Huxley, and others, and stood as the essential
base from which many 1960s era musical bands such as
the Doors, Grateful Dead, and Pink Floyd grew. It has
been, and continues to be, studied for psychiatric, mili-
tary, and medical purposes as an agent of chemical
warfare, psychotherapy, “consciousness expansion,”
end-of-life care, addiction treatment, and other uses
related to its unique psychedelic properties [77] Atti-
tudes toward LSD in the lay and professional commu-
nity range from an almost fanatical promotion as a
pseudo-religious sacrament to its consideration as a
dangerous street drug, similar to stances towards psilo-
cybin, mescaline, ibogaine, salvia, ayahuasca, fly agaric,
morning glory, jimsonweed, deadly nightshade, and
more modern substances such as ketamine and MDMA.

LSD is a Schedule I drug, referred to as blaze, tabs,
blotter, microdot, trips, and window panes on the illicit
market. It is generally orally ingested.

US-based studies demonstrate slight increases in
prevalence of use amongst adolescents and children
between 1991 and 1996. Use has since decreased in
8th-, 10th-, and 12th-graders to approximately 3% or
less [65].

LSD is ingested in small doses of 50 to 200 g, and
has a half-life of only 2.5 to 5 hours. Metabolites are
inactive, and 1% of LSD is excreted in the urine
unchanged [27].

LSD and other hallucinogens are not routinely
included in urine or serum immunoassays, but can be
separately requested. LSD can be detected in urine for
24 hours, with longer detection times of 2 to 5 days
related to higher ingested doses [27,62]. The metabolite
2-0x0-3-hydroxy-LSD can be detected in higher con-
centrations in the urine, with detection times of up to
96 hours [27]. In subjects receiving 200400 g of LSD,
concentrations in urine ranged from 1 to 55 ng/mL [62].

Table 10.2 includes routine medications that cross-
react with urine immunoassays leading to potential false
positive results [27,49,60,61].

Marijuana

Marijuana, the common term for the leaves and flowers
of the Cannabis sativa plant, is the most prevalent illicit
substance among adolescents (and in general, world-
wide), and is the source for all derived cannabinoids.
Marijuana has the least perceived risk and the lowest risk
of disapproval of all the substances that adolescents are
exposed to [65].

Delta-9-tetrahydrocannabinol (THC) is the primary
active agent in cannabis, and produces mild sedative,
disinhibitory, and euphoric effects, although long-term
use has been associated with increased risk of anxiety,
depressive, and psychotic disorders [78]. In its native

form as a plant, resin, powder, and oil, cannabis is a
Schedule I drug, generally smoked or orally ingested.
The scheduling has been challenged on repeated occa-
sions by medical marijuana advocates, and routine
medicinal derivatives have been marketed with
Schedule II (Canada) and III designations. Various
US states have, additionally, reclassified scheduling
to allow the legalization of medical marijuana use.
This is a contemporary and controversial issue.

THC has been used in medications such as Marinol
(dronabinol), Cesamet (nabilone — Canada) and Sativex
(THC and cannabidiol — Canada) for anorexia, nausea,
pain relief, and spasticity. Therapeutic uses of marijuana
have been documented as an antiemetic [79-81], appe-
tite stimulant for cachectic patients [82], anticonvulsant
[83,84], and for movement disorders [85], pain control
[86-89], and glaucoma [90,91].

Cannabis, widely available on the illicit market, is
referred to as weed, herb, pot, grass, ganja, sinse, bud,
and reefer, among other terms, and its use spans all age
groups and socioeconomic strata. The US National
Survey on Drug Use and Health in 2006 found that
44% of males and 35% of females had used marijuana at
least once [73]. This high percentage is likely applicable
to children and adolescents, as THC is the most fre-
quently detected drug in adolescents.

Marijuana’s peak use occurred in the late 1970s,
followed by a brief decline, and subsequent increase
in the early 1990s. The Monitoring the Future 2008
survey reported that 11% of S8th-graders, 24% of
10th-graders, and 32% of 12th-graders had exposure
to marijuana use [1,2]. The 2010 survey demonstrated
significant increases in use, with 1.2% of 8th-graders,
3.3% of 10th-graders, and 6.1% of 12th-graders report-
ing daily use. Up to 80% of 2010 US high school
students reported that marijuana was readily accessible
to them [65].

Synthetic cannabinoids have been synthesized since
the mid-1990s and on sale since 2000. There are approx-
imately 470 synthetic cannabinoids, only five of which
have been regulated, despite a 2010 temporary emer-
gency ban of the Drug Enforcement Agency, which was
enacted in March 2011. The five synthetics included in
the scheduling and temporary ban that came into effect
on 1 March 2011 include, JWH-018, JWH-073,
JWH-200, CP-47,497, and cannabicyclohexanol [92].

Many other synthetic cannabinoids have eluded reg-
ulation, and are available at convenience stores, novelty
shops, and online [93-95]. These synthetic forms, mar-
keted as herbal incense and organic spice blends, are
available as commercial products such Pep Spice X, Pep
Pourri Twisted, Genie, Spice Diamond, K1 Fire Blend,
Ex-SES Platinum, and K2 Premium Blend [96]. The
continuous manufacture of synthetic cannabinoids and
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other designer drugs for sale in the public market, over
the last 20 years, illustrates the savvy nature of these
amateur, and sometimes professional chemists in evad-
ing bans and regulations.

Common abuse of THC involves variable intake
doses, generally 5 to 30mg, which the user self-
regulates through smoking, or oral ingestion. Smoking
results in absorption of THC to peak levels within
approximately 10 to 20 minutes, whereas oral ingestion
results in peak levels after 1 to 3 hours. Levels do not
correspond directly to intoxicating effects or impair-
ment. THC is highly lipophilic and sequestered in
tissues. Elimination half-life is estimated at 3 to 4
days, with plasma concentrations in occasional users
falling below detection thresholds within 8 to
12 hours [27,62].

THC is extensively metabolized to the active metab-
olite 11-hydroxy-THC initially, and then to the inactive
metabolite 11-nor-9-carboxy-THC (THC-COOH). Very
little THC is excreted unchanged. Thirty percent of
metabolites are eliminated in the urine, and the remain-
der through feces. THC metabolism is affected by
cytochrome P450 induction and inhibition [62].

Cannabis use can be detected in routine urine immu-
noassays through identification of THC-COOH, appear-
ing in urine 4 hours after use. Periods of detection
generally in the ranges of 10 to 75 hours or 3 to
13 days have been noted for occasional and chronic
smokers, respectively. Positive urine immunoassays
generally provide evidence for recent use in the prior
1 to 3 days; however, times vary based on route and
chronicity of use. Oral ingestion leads to prolonged
urinary detection times of up to 6 days (cut-off
20 ng/mL). Heavy chronic use leads to prolonged uri-
nary detection of up to 3 months following last use, as
the result of tissue sequestration [27,31,43,49,62].

THC, subject to rapid metabolism, can only be
detected in plasma for 5 hours using a very low cut-
off threshold of 1 ng/mL [27]. Serum measurement of
THC is an impractical method of cannabis use detection.

Synthetic cannabinoids are not detected in routine
urine immunoassays. Properties of these substances,
including chemical structure, absorption, distribution,
metabolism, and excretion, have not yet been deter-
mined for each unique form, which makes their unique
detection challenging. However, up to 12 specific com-
pounds can be identified in urine (HPLC-MS-MS),
blood (HPLC-MS-MS), and submitted herbal product
samples (GC-MS) [97].

Substances associated with false positive results on
urine immunoassay are illustrated in Table 10.2, includ-
ing common non-steroidal anti-inflammatory agents,
proton pump inhibitors, and efavirenz [27,49,60,61].
Hemp products may contain low concentrations of

THC, and their use may result in positive urine
cannabinoid test findings [62]. The predictive value
of a positive cannabis urine immunoassay is 92 to
100% [49].

Opioids

Opioids are a class of natural or synthetic derivatives of
the opium poppy. They have analgesic, sedative, and
euphoria-producing properties. Derivatives of the opium
poppy have been used for thousands of years in China,
India, and the Near East. Opium has been used in
Western medicine since the 1500s, appearing in various
tonics and elixirs throughout the 1700s and 1800s includ-
ing as treatment for pain and psychiatric disorders [98].

Morphine, the active agent of the opium poppy, was
first isolated in 1803 by German pharmacist Frederick
Sertiirner, and later commercially manufactured by
Merck laboratories in 1827. In 1895 Bayer produced
heroin (diacetylmorphine) for medicinal use. In
response to rising misuse of opium and available deriv-
atives, and rooted in US indirect involvement in the
“opium wars” between China and Britain, the US Har-
rison Act of 1914 was passed, which strictly regulated
non-clinical use. The history of the opium poppy in
recent times has involved significant sociological, polit-
ical, military, and financial upheavals [98].

Modern medical use of opioids includes products
available for treatment of pain, cough, diarrhea, and
replacement therapy for opioid addiction. Scheduling
for these medications includes heroin (Schedule I),
morphine (Schedule II), acetaminophen (paracetamol)
and codeine (Schedule III), propoxyphene (Schedule IV),
and diphenoylate and atropine (Schedule V) [99].

Opioids are abused in almost every available natural,
semi-synthetic, and synthetic form available. Histori-
cally, this abuse refers primarily to the natural opiates
morphine and codeine, and the semi-synthetic opioid
heroin. However, in recent years the availability of
additional semi-synthetic and synthetic forms has dras-
tically increased, and abuse of those medications has far
surpassed classical opiates in adolescent groups. Semi-
synthetic forms include hydromorphone, hydrocodone,
oxycodone, and buprenorphine; synthetic forms include
fentanyl, methadone, and tramadol [100].

Heroin and many other opioids are abused by intra-
venous injection, oral ingestion, or by smoking. Most
semi-synthetic or synthetic forms, as prescribed medi-
cations, are available as tablets, but also as transdermal
patches or suppositories. Heroin is referred to as dope,
smack, junk, tar, white, and other names. Available
tablets containing, for example, codeine, oxycodone,
or hydromorphone are referred to in the illicit market
as loads, M, roxy, monkey, TNT, cody, and other terms.
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The 2010 Monitoring the Future survey reported use
of heroin in the prior 12 months as approximately 1% for
8th-, 10th-, and 12th-graders. However, oxycontin use
was reported at between 2 and 5% in those same groups
over the prior year, with vicodin at between 3 and
8% [65].

Heroin and codeine are metabolized to morphine;
however, each has a unique metabolite allowing specific
identification in the urine. Norcodeine is a specific
product of codeine metabolism, and 6-acetylmorphine
is unique to the heroin metabolic pathway. Morphine is
metabolized to nor-morphine and the active metabolite
morphine-6-glucuronide [101]. Heroin is used intra-
venously or inhaled at doses ranging from 10mg to
up to 2g by chronic users. The half-life of heroin
(diacetylmorphine) is 2 to 7 minutes, followed by the
half-lives of 6-acetylmorphine at 6 to 25 minutes, mor-
phine at 2 to 7 hours, and morphine-6-glucuronide at 2.5
to 6.5 hours [27,62,101].

Heroin is rarely detected in the urine; the metabolite
6-acetylmorphine is generally detectable for only
2-8 hours following use. However, morphine metabo-
lites (resulting from heroin, codeine, or morphine use)
are detectable in urine for 2 to 4 days, with the longer
periods associated with chronic use [27,62]. As previ-
ously described, 6-acetylmorphine is indicative of her-
oin use; norcodeine is indicative of codeine use.

Contrary to expectation, urine drug screens generally
identify only heroin, opium, morphine, and codeine use.
Most other semi-synthetic and synthetic forms, such as
oxycodone, hydrocodone, and tramadol, are not detected
on routine urine panels, and do not confirm as morphine
on GC-MS. They require expanded panels and specific
assays to identify their unique metabolites [101]. Metha-
done, a synthetic used in opiate replacement therapy, is
likewise not generally included on routine panels. It
does not cross-react with heroin or morphine on urine
immunoassays, and must be included as a separate
panel item.

Heroin, morphine, and their metabolites can be iden-
tified in plasma. Detection times vary depending on the
route of administration, rate of elimination, and specific
substance used. Intranasal heroin use can lead to detec-
tion of morphine for up to 12 hours. Intravenous heroin
use can lead to detection of morphine and its metabolites
for up to 1 to 5 days in heavy chronic users. Oral fluid
testing identifies 6-acetylmorphine from 30 minutes to
8 hours, morphine for 12 to 24 hours, and codeine for
up 21 hours [27].

Cross-reactivities for urine opiate immunoassays are
listed in Table 10.2. Common medications associated
with false positives include dextromethorphan, diphen-
hydramine, quinolone antibiotics, and verapamil.
Quetiapine, ibuprofen, and chlorpromazine have been

reported to be associated with false positives on metha-
done urine immunoassays [27,49,60,61]. A predictive
value of a positive urine immunoassay is quite low, at
71% [49].

Poppy seed ingestion can additionally lead to positive
results for opiate use on both urine immunoassays and
GC-MS, depending on the cut-off threshold used. Inges-
tion of cookies, rolls, cakes, or bagels containing as little
as one teaspoon of poppy seed filling, have been dem-
onstrated to cause positive urine drug screen results for
heroin and morphine for up to 60 hours. This result is an
essential “true positive,” as poppy seeds contain low
concentrations of morphine and codeine, and therefore
cannot be discriminated on GC-MS. It is commonly
referred to as a “false positive” when utilized to indicate
illicit use [49,102,103].

Phencyclidine (PCP) and Ketamine

Phencyclidine (PCP) is a dissociative anesthetic mar-
keted by Parke-Davis in 1956 under the name Sernyl for
its anesthetic qualities. It was later reserved for veteri-
nary use only, after reports of postoperative agitation,
delirium, and psychosis emerged in 1965. Ketamine was
developed in 1962 by Parke-Davis as an alternative to
phencyclidine [104,105], and has been explored as a
psychotherapy agent and as a treatment for addiction.

PCP is a Schedule II drug (veterinary use) and con-
tinues to be used in illicit markets, along with other
derivatives and structurally related analogs, generally
created in “underground” laboratories. MK801, dexox-
adrol, 2-MDP, tiletamine, and N-ethyl-1-phenylcyclo-
hexylamine are examples of such analogs. It is unclear if
these analogs are available presently on the illicit mar-
ket, are marketed as other “club drugs” (see below).
Ketamine, a Schedule III pediatric and veterinary anes-
thetic, along with other uses, is a structural analog of
PCP. It is presently more popular than PCP in the
adolescent population and is obtained by theft or diver-
sion from legitimate laboratories. The effects of these
substances include euphoria, perceptual distortion,
depersonalization, and analgesia [104,105].

PCP is typically ingested by smoking, either by
mixing the crystalline substance in tobacco and other
herbal materials, or by dipping a smokable material in its
liquid form. Injectable, intranasal, and transdermal uses
are also reported. It is referred to as dust, sherm, boat,
water, and fry. Ketamine can be smoked or used intra-
nasally, intramuscularly, or intravenously. It is referred
to as special K, jet, bump, or K [62,106].

Popular in the 1970s, use of PCP has since signifi-
cantly declined among youths. In 2010 it had been used
by approximately 1% of 12th-graders in the prior year,
representing a decline by over 50% since 1996.
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Ketamine had been used by 1.6% of 12th-graders in the
prior year, declining from its peak use in 2000 [65]. As
mentioned, ketamine has been marketed as ecstasy or
other club drugs, and has been reportedly added to
marijuana, heroin, and cocaine without user knowledge
[62,106].

PCP is used in doses of 3 to over 10 mg, titrated by the
user. It is highly lipophilic and sequestered in tissues.
Blood levels of PCP peak 1 to 4 hours after use; half-life
ranges from 7 to 46 hours, with an average of 21 hours. It
is extensively metabolized to inactive metabolites.
Common abused doses of ketamine range from 25 to
300 mg. The half-life is 2 to 3 hours. It is metabolized to
the active metabolites norketamine and dehydronorket-
amine [62].

PCP is routinely included in urine immunoassays. It
can be identified in the urine for up to 7 to 8 days
following use. Within 10 days, 97% of a heavy dose is
excreted. However, due to sequestration, heavy users
have reported positive urine tests for up to 30 days.
Serum testing is impractical, as the detection time is 5 to
15 minutes in blood [27,31,43,49,62]. Acidification of
the urine is reportedly used to hasten elimination of the
weakly basic PCP. Urine PCP concentrations may be
followed over time for clinical correlation with psychi-
atric symptoms. Ketamine is not routinely included in
urine immunoassay panels; however, it can be detected
in urine for approximately 3 days [62].

Medications known to cross-react with PCP antibod-
ies on urine immunoassays are listed in Table 10.2.
Common medications include dextromethorphan, ven-
lafaxine, ibuprofen, meperidine (pethidine), and diphen-
hydramine [49,61]. Discrimination is possible by
GC-MS.

“Club Drugs’/ Designer Drugs

The term “club drugs” generally refers to a wide variety
of intoxicants used by adolescents and college-aged
adults in bars and “rave” clubs throughout the 1990s
until the present. The substances are chemically
unrelated, including both traditional and designer drugs
such as ecstasy (MDMA), LSD, GHB (gamma-hydrox-
ybuturate), poppers (amyl nitrate), DXM (dextromethor-
phan), synthetic cannabinoids, ketamine, and Rohypnol
(flunitrazepam). Viagra (sildenafil) has also been used
as a club drug, or in conjunction with others, although it
is not considered to be an intoxicant. Ketamine and LSD
have been discussed in other sections of this chapter.
Rohypnol and GHB have gained particular infamy as
drugs used in sexual assaults (“date rape drugs”),
although they are abused themselves for their sedative,
amnestic, dissociative, and euphoria-producing propert-
ies. MDMA has been examined extensively as a

psychotherapeutic and “empathogenic” agent [107].
Ketamine is a dissociative anesthetic. All of these drugs
have a relatively low incidence of use in the general
population. Dextromethorphan, the common antitussive,
is abused at high doses, providing a dissociative effect
similar to ketamine.

According to results of the 2010 Monitoring the
Future survey, 0.6% of 8th-graders and 1.4% of
12th-graders reported use of GHB in the past year,
representing a 50% decrease in the prior 5 to 10 years.
Likewise Rohypnol use, reported at similar rates, has
declined in preference. MDMA, however, declined in
incidence after its peak use in 2000 to 2001, but has risen
among younger users, associated with decreased per-
ceived risk and disapproval. In 2010, 2.4% of 8th-graders,
4.7% of 10th-graders, and 4.5% of 12th-graders had
used MDMA at least once in the prior year, with lifetime
use at 3.3, 6.4, and 7.3%, respectively [1,2,64].

Methylenedioxymethamphetamine (MDMA)

MDMA is a derivative of methamphetamine that has
both stimulant and hallucinogenic properties. Initially
MDMA was designed as an appetite suppressant and
adjunct to psychotherapy, later diverted to recreational
use until its ban in the mid-1980s. The acute effects of
MDMA include extroversion, mood elation, and per-
ceptual distortion [107,108].

MDMA, a Schedule I drug, is termed ectasy, XTC, X,
E, rolls, and Molly on the illicit market. It is available in
colorful engraved tablets (butterflies, doves, and other
markings similar to Valentine’s Day candies) and pow-
ders for use. MDMA has had significant sociological
effects among adolescents and young adults as the basis
for the “rave scene” and electronic dance music
(“jungle,” “acid,” “psychedelic trance,” and other styles)
arising since the mid-1980s. The phenomenon has been
associated with musicians such as the Chemical Broth-
ers, Astral Projection, and Aphex Twin. The rave scene
has promoted messages of “peace and love,” differing in
its cultural effects from LSD only in the extent of
political activism and influence.

Common doses of MDMA in tablets can range
between 10 and 150 mg. Doses ingested range between
50mg and 700 mg, with an average dose of 120 mg.
Street purity is surprisingly low and tablets often contain
various other drugs and adulterants. MDMA is rapidly
absorbed, with a half-life of 7 to 8 hours, and produces
various metabolites including methylenedioxyamphet-
amine (MDA), a club drug in its own right. Peak
concentrations of MDMA and MDA are reached at
approximately 2 and 4 hours, respectively [62,108].

MDMA is not routinely included in urine immuno-
assays. It is detectable in urine for 1 to 3 days [27].
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Methylenedioxyethylamphetamine (MDEA), chemically
related to MDMA and often found as a component of club
drugs, can be detected in urine for 1.5 to 2.5 days [108].

MDMA can be detected in plasma through identifi-
cation of both the parent compound and the metabolite,
MDA, for approximately 24 hours (cut-off 20 ng/mL)
[27]. Common sources for false positives are unknown.

Gamma-Hydroxybutyric Acid (GHB)

Gamma-hydroxybutyric acid (GHB) was researched in
the 1960s as a GABA analog, and sold in nutritional
food stores in the early 1990s as a body-building sup-
plement secondary to its ability to elevate levels of
growth hormone [109]. It was restricted and classified
as a Schedule I drug in 2000, although Xyrem (sodium
oxybate) is available as a Schedule III drug in the United
States for treatment of narcolepsy and cataplexy.
Sodium oxybate continues to be used as an anesthetic
adjunct and treatment for substance withdrawal and
addiction in Europe [62,99]. GHB has been used recrea-
tionally in both the United States and Europe for its
sedative, euphoria-producing, empathogenic, and aph-
rodisiac properties.

Following the 2000 ban, various precursors (such as
GBL) were readily available as “solvents” and kits, to
evade regulation and allow users to produce GHB. Many
of these precursors are listed as controlled substance
analogs, and sales are monitored. There are multiple
analogs available that have avoided regulation, and at
least one, beta-phenyl-gamma-aminobutyric acid (phe-
nibut) is available as a commercial supplement from
legitimate nutritional stores advertised as a natural
relaxant and sleep aid [110,111].

GHB is available on the illicit market as a powder or
liquid, and is orally ingested or used intravenously. It is
referred to as GBH, Georgia home boy, G, scoop, liquid
X, and various other terms that may refer to GHB
precursors and analogs. GHB was reported in 2010 to
have been used at least once in the prior year by 1.6% of
US 12th-graders in the Monitoring the Future 2010
survey [65].

Xyrem (sodium oxybate) is utilized in doses of 6 to
9 mg daily. Common abused doses of GHB are typically
1 to 5 g, with up to 100 g used per day [62]. GHB peak
plasma levels are reached within 15 to 20 minutes, and
the drug is rapidly eliminated. Serum detection is possi-
ble within 5 to 8 hours after use, rendering blood testing
a relatively impractical method of detection [27,62].

GHB is not included in routine urine immunoassays;
however, urine tests designed to identify GHB are useful
for only 5 to 12 hours. The longest period of detection is
provided by sweat patch testing within 24 hours [27,62].
Common sources for false positives are unknown.

Flunitrazepam (Rohypnol)

Flunitrazepam is a Schedule IV benzodiazepine, not
approved for use in the United States, but produced
in Europe and Mexico for treatment of sleep and anxiety
disorders. It is manufactured in 1 to 2mg tablets, and
available on the illicit US market through illicit impor-
tation [112], being referred to as R2, roofies, roach, and
rope. The incidence of flunitrazepam use among youths
is similarly low, or less, than that for GHB [65]. Methods
of abuse include oral ingestion and smoking.

Flunitrazepam is a potent benzodiazepine used at low
dosages. Urine immunoassays for benzodiazepines are
not specific for flunitrazepam, and may result in false
negatives [113]. The metabolite 7-aminoflunitrazepam
can be detected in urine by GC-MS for 14 to 28 days. In
one study, oral fluid detection did not exceed 6 hours
after ingestion of 1 mg [27].

Anabolic Steroids

Anabolic steroids (AAS) are a class of synthetic andro-
genic and anabolic compounds related to, and derived
from, testosterone. AAS are Schedule III medications
used to treat endocrinological disorders, age-related
bone loss, cachexia, and anemias. Preparations such
as Equipoise, Anadrol, Winstrol, Primobolan, and avail-
able precursers have permeated professional sports as
performance-enhancing drugs used along with non-ste-
roidal medication such as erythropoietin, growth hor-
mone, diuretics, and stimulants [114]. In 1990 the US
Anabolic Steroid Act classified anabolic steroids as
controlled substances; it was amended in 2004, adding
precursors and “prohormones” to the controlled classi-
fication [115].

Anabolic steroids are available for purchase on the
internet, and through illicit importation from laborato-
ries and distributors outside the United States [116]. In
the illicit market, AAS are referred to as juice and roids,
and are administered via oral ingestion, topical gels,
transdermal routes, and intramuscular injection.
Although not intoxicants, they are viewed as potential
substances of abuse.

Adolescents and young adults are particularly vulner-
able to athletic performance pressures, which can be
perceived to be alleviated by the use of AAS. The
prevalence of anabolic steroid use is illustrated by the
mandatory school testing programs that have been
enacted in the last 10 years [6—12]. Perhaps as a result
of those measures, use has declined by 50% in the last
8 years as noted by the Monitoring the Future Survey of
2010. In that study, 1.1%, 1.6%, and 2% of 8th-, 10th-
and 12th-graders reported ever having used anabolic
steroids [65].
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Anabolic steroids undergo extensive metabolism and
are excreted in urine. Metabolites produced are often
indistinguishable from endogenous sources; ratios of
testosterone and the naturally occuring isomer epites-
tosterone are compared in the urine to detect abuse
[117].

Methenolone (Primobolan), a common target for test-
ing, is generally detectable by GC-MS as the glucuro-
nide-conjugated metabolite in the urine for only 5 days
following use. Sulfated conjugated metabolites are
detectable by GC-MS for up to 9 days, with more
sensitive techniques increasing the window of detection
to up to 14 days [118].

Detection periods for other anabolic steroids depend
primarily on the half-lives, elimination rates, and route
of administration of the various drugs. Commercial
laboratories offer urine testing for multiple steroids of
abuse by LC-MS-MS and GC-MS. Detection times
range from days to 18 months for oil-based decanoate
preaprations [117].

CONCLUSIONS

This chapter has reviewed major substances of abuse,
and their detection. Methods of testing and source
samples have been discussed. Substance abuse toxicol-
ogy is a rapidly growing field, and testing of abused
substances is common in schools, clinics, substance
abuse treatment programs, and legal, domestic, and
employment settings. Testing contributes to treatment
planning, but can also be used in high-stakes settings.

Testing is not without its pitfalls and drawbacks.
Cross-reactivities on screening exams are poorly quan-
tified, identified incidentally in clear cases of the
absence of substance abuse. More specific tests can
be costly and impractical for regular use. Many of the
methods are proprietary.

Clinicians and others using these tests are advised to
educate themselves regarding the limitations of, and
substances included in, the panels they choose, and to
consult with the manufacturer if questions arise. Clinical
correlation is always advised, as testing methods are
unable to detect all designed substances of abuse.
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INTRODUCTION

The prevention of psychoactive substance use among
adolescents continues to be one of the highest interna-
tional public health priorities [1]. Various prevention
approaches have evolved in recent years in an attempt to
delay the onset of substance use or reduce and/or prevent
“high risk” or harmful substance use. The early initiation
of substance use predicts later misuse, abuse, and depen-
dence. Prevention approaches are less expensive and
more efficacious than treatment approaches [2]. Thus, if
we can prevent substance misuse/abuse, we can prevent
substance dependence. The earlier prevention strategies
can be initiated, the better.

Psychoactive substance use disorders are forms of
neurodevelopmental disorders that typically begin dur-
ing adolescence. These disorders are influenced by a
complexity of genetic, environmental, and phenotypic
liabilities. Adolescents are at a heightened psycho-
social vulnerability to a variety of risk-taking and
health-compromising behaviors including experimen-
tation with substances. Rates of risk-taking behavior
peak in middle to late adolescence [3—6]. In general,
prevention efforts should always focus on their spe-
cific audience with sensitivity to developmental stages
and appropriate timing. These often revolve around
theories of both risk and protective factors inherent
in use at particular developmental stages. Prevention
efforts for adolescents require an understanding of the
adolescents’ developmental level and because of this
there is a renewed interest in prevention strategies in
child and adolescent psychiatry [7].

This chapter reviews the manner in which prevention
leaders have been able to fit their message to the

developmental needs of adolescents. These efforts
require a focus on normal child/adolescent develop-
ment and pathological risk factors discussed in the other
six chapters in this section.

PROTECTIVE FACTORS

Adolescents might have some factors protecting them
from the risk of psychoactive substance use. These
factors have a moderating or buffering effect; that is,
they possess characteristics that reduce the impact of
risk factors on outcomes [8]. They are associated with a
positive adjustment during adolescence and are facilita-
tors of healthy prosocial behaviors. These protective
factors might counteract the negative influences of a few
risk factors. The more protective factors are promoted
and risk factors are reduced, the more likely risk-taking
and health-compromising behaviors and their associated
sequelae might be prevented. Child and adolescent
psychiatrists need to understand and integrate these
factors into preventive strategies.

Psychoactive substance use problems usually arise
from a combination of individual, familial, and commu-
nity related influences. Therefore, potential protective
factors can be divided into: (i) individual factors, (ii)
connectedness to family factors, and (iii) connectedness
to community factors [2,9]. These are described in the
following paragraphs.

Individual Protective Factors

An adolescent’s phenotypic profile plays a vital role in
the prevention of psychoactive substance use and the
promotion of healthy behaviors. Individual protective

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
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factors are those such as religiosity (of both the adoles-
cent and parent(s)), perceived risk of use, a positive
sense of self, disapproval and avoidance of peers who
use substances, affiliation with prosocial peers, a focus
on academic performance, academic competence,
healthy social skills, healthy coping styles (including
empathy and problem-solving skills), a strong internal
locus of control, and the use of psychopharmacotherapy
when indicated for attention-deficit/hyperactivity dis-
order (ADHD) and other possible childhood psychiatric
disturbances. These may operate as significant buffering
agents for the prevention of adolescent substance use
[8,10,11-13].

Religiosity refers to one’s behavioral and attitudinal
religious devotion regardless of the content of the beliefs
[2,14]. Research has demonstrated a strong inverse
correlation between religiosity and substance use.
This suggests that religiosity might operate as a protec-
tive factor against substance use [15]. Also, religious
parents tend to rear religious children and those parents
share their behavioral values with their children. Like-
wise, they are more likely to support and monitor their
children; they tend to be more actively engaged in
authoritative parenting (rather than authoritarian parent-
ing); and, they are more likely to set a strong and clear
example of healthier lifestyles [10].

Self-regulation refers to the ability to alter one’s
responses; that is, an adolescent’s affect, behavior, and
cognition are consistent with an adolescent’s ideals,
values, morals, and social expectations supportive of
the pursuit of his/her long-term best interests. Self-
regulated behaviors include the ability to: 1) delay
gratification, 2) rapidly transition between different
tasks, 3) focus attention, and 4) control one’s emotions
and behaviors. Adolescence is a critical period for the
formation of the brain mechanisms related to self-
regulation. Impaired self-regulation (that is, self-
dysregulation) is associated with the initiation and
maintenance of a variety of risk-taking and health-
compromising behaviors including the experimenta-
tion and use of substances. Research has demonstrated
an inverse correlation between self-regulation and
substance use. Thus, when self-regulatory skills fail
to emerge or are impaired during adolescence the
likelihood of serious substance use-related harm
is increased.

Connectedness to Family Protective Factors

An adolescent’s family plays a vital role in the pre-
vention of psychoactive substance use and the promo-
tion of healthy behaviors. They can help to reinforce
individual protective factors against substance use.
Protective factors related to connectedness to family
include healthy family relationships, cohesion within

the family, positive parental guidance in the avoidance
of substance use, increased parental presence and the
display of a strong example at home, increased paren-
tal supervision and monitoring of adolescent’s activi-
ties with peers, clear and consistent rules of conduct
and boundary setting that are followed within the
family structure, constructive parental involvement
in the lives of their children, and, most importantly,
a strong and stable attachment to parent(s) [2,9,12].
Authoritative parenting, as opposed to rigid author-
itarian parenting, is a key protective factor. Despite the
fact that adolescence is a time when youths are in the
process of asserting their autonomy from the adults in
their lives, parents continue to have a positive influence
on their children’s behaviors. This includes decision-
making related to substance use [11,16] and judicious
parental monitoring. Parental monitoring refers to the
degree to which parents supervise their children’s activ-
ities and their whereabouts [16,17]. It involves ensuring
age-appropriate adult supervision of activities outside
and inside the home, enforcing household rules, estab-
lishing curfews, and knowing their child’s friends. These
alone do not explain lower levels of substance use
among adolescents; however, they are a strong predictor
of an adolescent’s personal norms regarding substance
abuse and his/her decision-making skills to avoid their
use [16]. Adolescents with a strong sense of attachment
to their parents and a cohesive family might be more
inclined to seek out their parents’ help if they encounter
a significant problem related to substance use. In
essence, cohesive and loving families provide support
for youths and a context in which to learn, enact, and be
reinforced for prosocial coping behaviors [10].

Connectedness to Community Protective Factors

An adolescent’s community can provide a vital cultur-
ally based role in the prevention of psychoactive sub-
stance use and the promotion of healthy behaviors. This
connectedness refers to the interrelated welfare of an
individual with one’s community. It can help to
reinforce individual and connectedness to family pro-
tective factors against substance use. Connectedness to
community protective factors include success in school
performance, strong bonds with institutions (such as
school and religious organizations), adoption of conven-
tional norms about substance use, anti-substance use
policies at school and community, the availability and
continuity of healthy community-based social support
and ties, strong neighborhood attachment, and affiliation
with prosocial peers [2].

Significant school protective factors can be divided
into: (i) positive academic achievement, (ii) high aca-
demic aspirations, and (iii) supportive teachers. Teach-
ers can be a tremendous source of support for
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adolescents, especially when familial support is lacking
or nonexistent. Teachers can provide a non-judgmental
point of view, help adolescents feel connected to school
as a social body, provide prosocial examples, and buffer
negative peer interactions [10].

Significant peer protective factors include having
friends that are not engaged in violent behaviors or psy-
choactive substance use as well as peer disapproval of its
use. The perception that substances are not “normative”
among peers and in the general school environment is an
important protective factor against their use [11,18].

Developmental Processes and Outcomes

Developmental processes and outcomes of younger
adolescents are different from those of older ones.
These factors are distinct depending on a youth’s
developmental stage. The potential impact of particu-
lar risk and protective factors changes with a youth’s
developmental stage. For younger adolescents family
and community factors are more salient, whereas for
older adolescents peer and school influences are more
important. Familial influences (such as healthy parent-
child bonds) are important in childhood and early
adolescence but recede in relative importance as older
adolescents spend more unsupervised time with their
peers [19]. Social connectedness (that is, one’s con-
nection with one’s family, friends, and school) plays
an increasingly vital role among older adolescents in
reducing the risk of substance use [9]. Therefore,
prevention strategies for adolescents need to attend
to these distinct developmental needs.

TYPES OF PREVENTION STRATEGIES

While prevention strategies are traditionally organized
in a continuum of primary, secondary, and tertiary
strategies, the need for an increased emphasis on creat-
ing programs that match the risk-needs of specific
targeted groups of individuals requires a more specific
classification scheme. These strategies need to change
the balance between risk and protective factors so that
protective factors outweigh risk factors. They also need
to take into consideration the normal course of human
development. The United States Institute of Medicine
(US IOM) adopted a prevention continuum based on
Gordon’s classification scheme that goes beyond tradi-
tional primary, secondary, and tertiary strategies [20]. Its
focus is the target population. This approach encom-
passes a three-tiered preventive intervention classifica-
tion system based on the targeted population:

1. the general population, a universal approach;
2. those “at risk,” a selective approach; and,

3. those who exhibit early stages of use or related
problem behaviors, an indicated approach.

These categories represent the population groups toward
whom the interventions are directed and are thought to
be most optimal. It also makes assumptions concerning
the targeted group’s risk for substance use. The follow-
ing paragraphs analyze each of these tiers.

Universal Prevention Strategies

Universal strategies are a form of primary prevention.
Their purpose is to delay the onset of substance use or
reduce and/or prevent new cases of psychoactive sub-
stance use and misuse in the general population at any
social level — national, state, city, neighborhood, school
district, or local school. This generalized approach is
implemented regardless of individual risk factors. Its
intent is to reach a broad audience in which all individ-
uals, without prior screening for substance abuse risk,
are provided with information and skills necessary to
prevent or delay the onset of substance use. This targeted
group encompasses individuals from “low” to “high
risk” for substance use, misuse, abuse, and dependence.
Since it is so broad, it is typically less intensive [21,22].
It involves the dissemination of comprehensive health
education and decision-making skills related to preven-
tion to all children regardless of risks [22]. This broad
focus includes areas related to social marketing, regula-
tory control, and law enforcement initiatives as well as a
range of psychosocial programs aimed at preventing or
delaying the use of substances [21].

There are two categories of universal prevention
strategies based on either a consumption model or a
sociocultural model. When creating a universal preven-
tion strategy, one must be aware of the link between the
consumption and sociocultural models in an attempt to
understand the contributing factors of substance use
among adolescents.

The first category emphasizes a consumption model
aimed at societal control of the availability of psycho-
active substances. It includes social change initiatives
such as increasing the age at which legal substances
can be legally purchased, increasing the price of these
substances through taxation or with price controls,
limiting sale hours, stronger enforcement of under-
age purchase laws, and state-mandated “zero toler-
ance” legislation for driving under the influence of
alcohol.

The second category focuses on a sociocultural model
that emphasizes education and enhancement of individ-
uals’ competencies through information, values’ clarifi-
cation, and skill-building techniques. These are
delivered in various ways such as school-based pro-
grams and curricula for all children within a school
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district, media campaigns, and community interventions
aimed at strengthening families to prevent drug use,
such as the Iowa Strengthening Families Program [23],
Guiding Good Choices (GGC, formerly known as Pre-
paring for the Drug-Free Years Program) [24], Families
and Schools Together (FAST) [25], Project ALERT
[26], and the Adolescent Transition Program [27].
These types of prevention programs can encompass
community-wide efforts through media campaigns
that target schools, recreational activities, and/or phys-
icians’ offices. In general, schools appear to be the
primary mode of program delivery. The school is a
common sense place for prevention efforts because it
is the environment in which large numbers of youths are
available for long periods of time and it is the setting in
which problems relating to parental substance
abuse/dependence or other familial risk factors will
be most consistently discernible [21,28].

The goal of universal prevention is to deter the onset
of substance use and misuse by providing all individ-
uals with the information and skills necessary to
prevent the problem. All members of the targeted
population share the same general risk for substance
use and misuse, although the risk may vary greatly
among individuals or subgroups. The entire population
is assessed as “at risk” for substance use and misuse
and capable of benefiting from prevention programs.
Targeting risk and protective factors in a substance use
prevention program can have benefits for a broad range
of adolescent risk behaviors [6,29].

The advantages of universal prevention include a
broad political appeal, the avoidance of labeling or
stigmatizing children and their families as “high risk,”
and the ground work for more targeted programs [22].
However, perhaps a more prudent prevention strategy
would be to identify “high risk” youths and those with
substance use problems rather than to treat everyone as
if one size fits all [30].

Educational Programs

Historically, primary prevention efforts have focused
heavily on school-based education programs and mass
media campaigns. Programs targeted at students and
parents have a significantly increased knowledge base
regarding psychoactive substance use. However, it has
been difficult to effectuate change in attitudes toward
substances, and changes in behaviors have been modest
or difficult to demonstrate.

National programs for teaching children to refuse or
abstain from psychoactive substances have only been
partially successful. Because of the ubiquitous presence
of substances in the culture, coming to personal terms

with substance abuse/dependence represents a complex
developmental task for some adolescents. A “Just Say
No” approach might be important for those at “low risk”
for developing a substance abuse problem. However,
“Just Say No” has been criticized by some for reducing a
multifaceted matter into a catch phrase. In addition,
adolescents need to be educated on what the reasons
are for saying “No” in the first place [31].

Twelve-Step and other Self-Help Programs

Self-help programs such as Alateen (for teenagers whose
lives have been affected by someone else’s alcohol use
problem), Alanon (for family members and significant
others of people with substance use disorders), Alco-
holics Anonymous, Narcotics Anonymous, Cocaine
Anonymous, Adult Children of Alcoholics, and Mothers
Against Drunk Driving (MADD) provide support and
dissemination of educational materials. Some groups
provide important lobbying power. These organizations
can also help disseminate information and, indirectly
through twelve-step work, aid at early case finding and
intervention.

Mass Media Campaigns

Mass media prevention campaigns often use popular
peer role models as well as messages delivered by
prominent sports figures, celebrities, or parental role
models (such as Nancy Reagan, Rosalynn Carter, Betty
Ford, and Tipper Gore). Public service announcement
campaigns are used in an attempt to increase knowledge
and awareness of the public health problem, alter per-
ceptions of community norms, change attitudes, chal-
lenge myths, and promote increased communication
between parents and children.

Social Policy and Legal Efforts

Given that the availability of addictive substances
leads to greater use among adolescents and given
that alcohol and tobacco are widely available, cheap,
and legal, their impact on adolescent behavior is
powerful. Limiting availability of alcohol and tobacco
through increased taxation, decreasing outlet availa-
bility, decreasing hours of sale, and age restriction
policies are ways to reduce overall consumption. After
the legal drinking age was raised to 21 throughout the
United States, studies have indicated that this approach
decreased teenage motor vehicle collisions and deaths.
Unfortunately, too little effort has been put into enforc-
ing this limit on college campuses, where binge drink-
ing has become endemic. Some colleges have
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attempted to address the issue of alcohol use of their
students by enforcing “dry” campuses instead of “wet”
campuses. Limiting tobacco advertising and use in
public places has been another effective measure in
an effort to achieve the US Surgeon General’s goal of a
“smokeless” society.

Selective Prevention Strategies

Selective strategies are also a form of primary preven-
tion. Like universal prevention, their purpose is to
delay the onset of substance use or reduce and/or
prevent new cases of psychoactive substance use
and misuse. Unlike universal prevention, they do not
focus on the general population, but target “high risk”
individuals or families as possible members of “high
risk” subgroups (such as adolescents with parents
and/or siblings dependent on substances; families
who live in high crime, high alcohol outlet density,
high illicit drug use, and/or extremely impoverished
neighborhoods; associates of peers who abuse sub-
stances; young offenders; youths involved with gangs;
victims of physical and/or sexual abuse; youths in
foster homes; homeless youths; youths displaying
behavioral problems; school dropouts; school truants;
or academically failing students) regardless of the
degree of risk of any individual within the subgroup.
No single individual in the subgroup may be at per-
sonal risk for substance abuse, while another person in
the same subgroup may be abusing substances. These
individuals are targeted not because of specific indi-
vidual needs assessments or diagnoses, but because the
subgroup as a whole is at heightened risk. Thus, the
targeted individuals are deemed to be “at risk” for
substance abuse/dependence solely due to their mem-
bership in a particular population subgroup. The risk
groups may be distinguished by demographic charac-
teristics (such as age, gender, family history, or eco-
nomic status), biological genetic risk factors, or
psychosocial environmental risk factors known to be
associated with substance abuse [32].

Examples of selective family interventions are the
Strengthening Families Program [33] for psychoactive
substance-abusing families, and other culturally modi-
fied versions for certain “high risk” African American,
Latin American, Native American, Asian, and Pacific
Islander families. The determination of “high risk” by
ethnicity might be a shallow designation. The common
bond in almost all of these groups is extreme poverty,
high unemployment, poor educational opportunities,
and highly marginalized individuals. Caution must be
used to avoid any type of stereotyping, and studies of
intervention strategies should include all socioeconomic
groups as “at risk” [34].

Determining “High Risk” Groups

Efforts to target programs for those at “high risk” for
heart disease, obesity, hypertension, and cholesterol
have been paralleled by programs to help the “high
risk” group of children of alcoholics adopt alternative
alcohol-free lifestyles. Given the impact of genetic risks,
it is important to target those in this “high risk” group
(although all genetic factors may create varying degrees
of risk). Familial alcoholics often have earlier onset of
problem drinking, more severe social consequences, less
consistently stable family involvement, poor academic
and social performance, more antisocial behavior, and
poorer prognosis in treatment. There is evidence that
genetic risks can be addressed through preventive strat-
egies [35].

Violent Youths

One “high risk” group involves adolescents who display
violent behaviors. Various hospital emergency rooms
(ERs) have initiated efforts to identify and mollify (if not
prevent) psychoactive substance use among adolescents
presenting for emergent treatment around violence. In
one study, among adolescents identified in the ER with
self-reported alcohol use and aggression, a brief inter-
vention resulted in a decrease in the prevalence of self-
reported aggression and alcohol consequences [36].

High School and College Students

Despite continued efforts to reduce alcohol abuse/
dependence among adolescents, including college stu-
dents, problems continue. Binge drinking among high
school and college students is rampant. College freshmen
are often away from home for the first time and might think
that psychoactive substance experimentation is stylish and
a symbol of friendship. Some colleges have taken a lead in
developing programs to help students in recovery by
providing a campus free of alcohol (that is, a “dry” instead
of a “wet” campus) and other substances, counseling, and
peer mentoring. Yet, access to substances is often readily
available.

Indicated Prevention Strategies

Indicated strategies are a form of secondary prevention.
They seek to limit harm in the early stages of a psycho-
active substance use disorder through considering the
developmental stage of an adolescent. The goal is to
identify “high risk” individuals who are exhibiting early
signs of substance use (such as students who have
initiated binge drinking) and to prevent the onset of
substance abuse/problematic use in these individuals
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who do not meet the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) criteria for substance abuse or dependence
[37] and target them with special programs. These
targeted individuals exhibit substance abuse-like behav-
ior at a subclinical level and other related problem
behaviors associated with substance abuse [32]. Thus,
unlike universal or selective prevention strategies, the
goal of indicated strategies is not to prevent substance
use or its initiation, but rather to prevent the develop-
ment of substance abuse/dependence, diminish fre-
quency of substance use, and prevent problematic
patterns of substance use. It also addresses risk factors
associated with the individual including conduct disor-
ders, poor academic performance, school truancy,
depression, suicidal behavior, and interpersonal social
problems such as alienation from parents, school, and
positive peer groups. Less emphasis is placed on assess-
ing or addressing environmental influences such as
community values. Individuals are often referred to
indicated prevention programs by their parents, teach-
ers, school counselors, school nurses, youth workers,
friends, or the courts.

Examples of indicated family interventions include:
structured family therapy [38] and Functional Family
Therapy (FFT) [39], systems behavioral family therapy
[40], multi-dimensional family therapy [41], multi-
target ecological treatment [42], and multi-systemic
family therapy [43,44].

CONCLUSIONS

The prevention of psychoactive substance use among
adolescents is an important public health priority
because use often begins during adolescence, and
the early initiation of use is associated with greater
risk for later serious health and behavior problems. No
single approach has been identified as effective for
preventing substance use among adolescents. In fact,
different factors in separate programs appear to be
effective in certain communities with certain age
groups. A multi-pronged approach to prevention is
often necessary [45]. Research has suggested that
although universal programs can be effective in reduc-
ing and preventing substance use, selective and indi-
cated programs are more effective and have a greater
cost-benefit ratios [46,47].

The American Medical Association’s (AMA’s)
Guidelines for Adolescent Preventive (GAP) Services
[48] recommend both primary and secondary prevention
strategies to reduce adolescent substance use. These
guidelines also recommend that physicians routinely
determine their patients’ risk factors including a family
history of alcoholism and other substance use disorders,

and conduct screenings for all schoolchildren. Preven-
tive efforts should start during prenatal visits and con-
tinue with developmentally appropriate information as
the child and family mature [47].
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INTRODUCTION

The use, abuse, prevention, and treatment of substance
use disorders in children and adolescents is of grave
concern; not the least since its prevalence is rising, the
age of first usage is falling, and the morbidity and
mortality of youths with any substance use is increasing.
Substance abuse can interfere with natural growth and
normal interaction and development, including relation-
ships with peers, performance in school, attitudes
toward law and authority, and acute and chronic organic
effects. The question of when use becomes abuse and
dependency in adolescents is controversial. There is a
continuum between hazardous, harmful use and abuse —
and it appears that such a dimensional model will be
codified by the forthcoming Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5). It
is more difficult to diagnose dependence in adolescents
because of the reduced likelihood of signs and symp-
toms of withdrawal that frequently occur later in addic-
tion. Adolescents are less likely to report withdrawal
symptoms, have shorter periods of addiction, and may
recover more rapidly from withdrawal symptoms. Early
identification of patterns of drug use that interfere with
relationships, school performance, and ability to provide
good self-care are important in addition to physiological
symptoms of tolerance and withdrawal.

Consideration of the factors that create risk that
adolescents will use a substance of abuse must first
address that these are individuals who are undergoing a
peculiar phase of their lives where their own peer, social,
family, biological, and educational domains are them-
selves risk factors for the initiation or the maintenance of

substance misuse. While the other chapters in this
book’s section on “Risk” will deal with specific prob-
lems that are risk factors (e.g., the presence of fetal
alcohol syndrome or of maltreatment), this chapter will
review the normal adolescent’s experience and the
attendant risk for misuse, whether “experimental,” occa-
sional, uncontrollable, or otherwise.

It is clear that exposure to substances is not
uncommon among adolescents. Data from the
“Monitoring the Future” study reported that lifetime
use of any illicit drug had risen to 48% in 2010 after
having remained at 47% for 2007, 2008, and 2009 [1]. In
2010 daily use of cannabis significantly rose for 8th-,
10th-, and 12th-graders. In 2009, 10.0% of youths aged
12 to 17 were current illicit drug users: 7.3% used
cannabis, 3.1% engaged in non-medical use of prescrip-
tion-type psychotherapeutics, 1.0% used inhalants, 0.9%
used hallucinogens, and 0.3% used cocaine, according to
the National Surveys on Drug Use and Health (NSDUH)
2009. Through the adolescent years from 12 to 17, the
rates of current illicit drug use in 2009 increased from
3.6% atages 12 or 13,10 9.0% at ages 14 or 15, to 16.7%
at ages 16 or 17. The types of drugs used in the past
month varied by age group, and it is important to note
that while cannabis use continued to rise in 2010, overall
use of illicit drugs other than cannabis declined in 2010.
Among 12- or 13-year-olds, 1.6% used prescription-type
drugs non-medically, 1.4% used inhalants, and 0.8%
used cannabis. Among 14- or 15-year-olds, cannabis
was the most commonly used drug (6.3%), followed by
prescription-type drugs used non-medically (3.3%);
inhalants and hallucinogens tied for third rank (0.8%).

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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Cannabis also was the most commonly used drug among
16- or 17-year-olds (14.0%); followed by prescription-
type drugs used non-medically (4.3%), hallucinogens
(1.6%), inhalants (0.8%), and cocaine (0.6%).

Substances other than heroin, alcohol, and cocaine are
of increasing importance. It is notable that abuse of
“prescription medications” is a new and significant,
albeit poorly documented concern. Among teens in
the United States, prescription medications have been
replacing alcohol as the second most common category
of abused substances, and if this trend continues they
will also soon replace cannabis as the most common
substance of abuse through all age brackets [2]. In 2005,
for the first time the number of new abusers (aged 12 and
older) of prescription drugs was on a par with that for
new abusers of cannabis. In 2005, the estimated number
of 12—17-year-olds who started using prescription drugs
in the 12 months prior to the survey was 850 000,
compared with 1 139 000 cannabis initiates [3]. In
2003 the estimates were 913 000 for prescription medi-
cations, compared to 1 219 000 cannabis initiates [4—6].
In 2005, 2.1 million teens abused prescription drugs.
Teens aged 12 to 17 have the second-highest annual
rates of prescription drug abuse after young adults
(18-25). Prescription drugs are the most commonly
abused drugs among 12-13-year-olds. Teens (12-17)
in western and southeastern US states are more likely to
abuse prescription pain relievers. The most recent
research on deaths in the United States due to poisoning
over a 5-year period (1999-2004) shows that nearly all
poison deaths in the country are attributed to drugs, and
most drug poisonings result from the abuse of prescrip-
tion and illegal drugs [7,8]. Pain relievers, like Vicodin
and OxyContin, are the prescription drugs most com-
monly abused by teens [5]. Nearly half of teens who
have abused prescription painkillers also report the use
of two or more other drugs, most commonly alcohol and
cannabis. Nearly 40% of teens report having friends who
abuse prescription pain relievers and nearly 30% report
having friends who abuse prescription stimulants. Over
half of teens say they abuse prescription painkillers
because the medications aren’t illegal; one in three
believes there is less shame attached to using prescrip-
tion drugs than illicit drugs; and one in five said parents
“don’t care as much if you get caught” abusing prescrip-
tion drugs. Among 12th-graders, past-year abuse of
OxyContin increased 30% between 2002 through
2007 [8]. Past year abuse of Vicodin is particularly
high among 8th-, 10th-, and 12th-graders, with nearly
1 in 10 high school seniors reporting taking it in the past
year without a prescription.

As discussed in this text (see Chapter 14), the
greatest risk for substance use of any form in adoles-
cence is the effect of peers, which may be followed by

psychiatric conditions, genetic components, and other
social forces. But for each individual adolescent other
non-diagnostic forces include thrill-seeking or sensa-
tion-seeking behavior, insufficient impulse control,
insufficient abstract reasoning or planning, and
omnipotent feelings. Adolescents often engage in
periods of anger or rejection of “authority.” Further-
more, the maintenance of use may be more tolerable
because of a lack of effects on the adolescent’s social
or biological world. Psychological resilience of ado-
lescents may protect them from consequences while
failing to impede use.

ADOLESCENT SUBSTANCE MISUSE:
“EXPERIMENTAL” AND OTHER FORMS

Given that any exposure to some substances can have
lasting deleterious effects, it is important to consider
the factors that lead to occasional, experimental or sub-
diagnostic use among adolescents — even experimental
use is dangerous and should not be ignored. Such factors
include peer or family influences (discussed in next
chapter), as well as curiosity, judgment, impulse con-
trol, sensation-seeking or thrill-seeking behavior, or
challenges to authority. Substance use — even exper-
imentation — need not necessarily be normalized in
terms of it being seen as acceptable, but clearly occa-
sional misuse among adolescents is common. It does not
always lead to discernible pathology, although adoles-
cents are obviously poor observers of whether or not
substances harm them. Some studies have used lack of
functional impairment as the sole defining criteria for
experimentation [9].

Adolescents’ perception and self-report on whether
substance use constitutes experimentation or problem
use has also been explored. Unfortunately, adolescents
who define themselves as experimenting users vary
widely among the parameters of amount, frequency,
and duration [10,11]. This significantly limits the utility
of solely relying on self-report to define whether an
adolescent’s substance use constitutes experimentation.

DEVELOPMENTAL CONTRIBUTIONS
TO RISK-TAKING BEHAVIOR

Biological, social, and psychological development per-
sists throughout the adolescent period. Adolescence has
traditionally been regarded as a time of dramatic transi-
tions. As part of the process of developing into a young
adult, adolescents undergo a series of changes in their
attitudes and behaviors [12]. The last region of the brain
to develop via myelination and synaptic pruning is the
prefrontal cortex. During late adolescence, this area
reaches maturation and is associated with substantial



134 MANUEL LOPEZ-LEON AND JESSE A. RALEY

white matter volume increases. This plays a critical part
in the higher cognitive functions relevant to judgment
such as risk estimation, risk choices, the ability to eval-
uate short- versus long-term consequences, and, there-
fore, executive decision-making functions. As this region
normally matures, adolescents are able to better reason,
develop self-control, and make increasingly more mature
judgments. This might explain why exposure to psycho-
active substances at this time might affect propensity for
future addiction. Brain structure and function changes
across adolescence may underlie the differences that are
observed in risk-taking behavior [13]. This developmen-
tal period produces several phenotypic behaviors that
may impact both misuse and advanced forms of use:

® [nexperience and risky behaviors: Risk-taking
behavior may or may not include substance exper-
imentation, but does include several dangerous activ-
ities. The described neurodevelopmental reasons
why adolescents are more likely to engage in risky
behavior should lead clinicians to assess for risk-
taking behaviors in their adolescent patients. Infor-
mation from this assessment may guide the clin-
ician’s substance history and overall evaluation.

® Rebelliousness: In their search for identity and inde-
pendence, adolescents often demonstrate a desire to
resist authority and experiment the opposite of
whatever is conventional. They are faced with either
becoming submissive and accepting of the norms
imposed on them, or attempting to become indepen-
dent by rejecting them [14]. Not only does rebellion
among adolescents occur, but there is also an identi-
fied neurobiological basis for this behavior. Studies
show that the prefrontal cortex regulates risk-taking
behavior, and that this part of the brain is relatively
underdeveloped in the adolescent brain [15-17].
Adolescents who have hypoactive prefrontal
cortices — particularly anterior cingulate cortex, orbi-
tofrontal cortex, and medial prefrontal cortex — tend
to engage in more risk-taking behavior than the
typical adolescent [18].

e Sensation-seeking: Interest in sensations may come
from boredom or from some reaction to one’s
psychological environment. This may account for
interest in hallucinogens as adolescents are enthra-
lled with the capacities around abstract thought.
Biological mechanisms might make substances
more appealing: Teenagers experimenting with
alcohol may experience less sedation or more stim-
ulation; both scenarios suggest that an inherited
differential response to alcohol may make alcohol
more reinforcing for adolescents with a genetic
predisposition to alcoholism. Alcohol addiction is
more likely to occur in adolescents who drink to feel

the alcohol’s effects rather than those who drink to
fit in or experiment with alcohol.

® [dentity formation: Adolescence is a period in which
youths develop sexual maturity and establish their
identity as individuals in society [19]. Most often it
can be a period of strength and resilience [20].
During this period, youths often spend more time
with peers and are more influenced by their peers
than by their parents. Also, during this period, youths
are at a heightened psychosocial vulnerability to a
variety of risk-taking behaviors including experi-
mentation with psychoactive substances. Rates of
risk-taking behavior peak in middle or late adoles-
cence [13,21,22]. Difficulties in behavioral and emo-
tional control are major causes of morbidity and
mortality in adolescence [20,23].

ATTITUDES REGARDING USE OF ILLICIT
SUBSTANCES

One measure of the above components of adolescent
misuse is adolescent assessment of the risk of various
substances. NIDA’s Monitoring the Future study
addressed this issue for various substances. Awareness
of attitudes regarding addictive substances is critical for
practicing clinicians. The national trends are important
because they may pique the clinician’s vigilance for use
among a clinical population. And, assessing the attitude
of individual patients is also important, especially as one
checks their attitudes against the national trends for that
age group.

Historically, overall substance use trends have followed
cannabis use. Since 2006, 8th-, 10th-, and 12th-graders’
views of dangerousness and disapproval of cannabis use
have both trended downward [1]. In 2010, 51.6% of 12th-
graders, 59.2% of 10th-graders, and 73.5% of 8th-graders
reported that they “disapprove” or “strongly disapprove”
of trying cannabis “once or twice.” Correspondingly, in
2010 rates of use “in the last 30 days” were 21.4%, 16.7%,
and 8.0%, respectively. This reiterates that attitudes
relating to substance use reflect individuals’ likelihood
to experiment with the substance.

While cannabis use may mirror trends for overall
substance use, alcohol disapproval is much lower.
Only 30.7% of 12th-graders report they “disapprove”
or “strongly disapprove” of trying one to two drinks.
Other illicit substances such as cocaine, crack, heroin,
MDMA (“ecstasy”), LSD, amphetamine, and steroids
have higher rates of disapproval. Interestingly, overall
disapproval for 12th-, 10th-, and 8th-graders using LSD
and ecstasy “once or twice” is steadily trending down-
ward over the past 5 years. LSD use has been steady and
low since the 1990s but ecstasy use has been inconsistent
and increased in 2010.
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THEORIES OF ADOLESCENT
PSYCHOACTIVE SUBSTANCE USE

Given the importance of understanding, treating, and
preventing all forms of substance use among adoles-
cents, it is also valuable to appreciate theories of how
this use progresses.

The Gateway Hypothesis: the Risk
of “Experimental” Use

Kandel’s Gateway Hypothesis was developed in the
1970s; it posited a progressive causal chain sequence
of psychoactive substance use that begins with experi-
mentation with legalized psychoactive substances (i.e.,
alcohol and/or tobacco), followed by cannabis use, and
then continues with other illegal psychoactive sub-
stances, for example, cocaine, heroin, amphetamines,
and LSD [24-26]. Cannabis use is considered a crucial
step on the path to other “harder” illicit substances and
thus opens a floodgate that can spiral the adolescent
downward into more potent drugs. It assumes that
psychoactive substances are arranged in a hierarchical
status with some psychoactive substances being worse
than others. The ‘“gateway drugs” are considered
“softer” psychoactive substances, that is, alcohol,
tobacco, and cannabis. They are the “stepping stones”
to “harder” psychoactive substance use. As mentioned
earlier, these are the three psychoactive substances most
commonly used by adolescents in the United States. This
hypothesis assumes that the “gateway drugs” increase
the proportion of users going onto more potent sub-
stances [25,27-30]. It also assumes that “gateway drugs”
sensitize maturing reward pathways to the effects of
more potent substances [31].

Some of the explanations used in the literature to
support the Gateway Hypothesis are as follows:

® Biochemical level: At a biochemical level, the nexus
between cannabis use and other illicit psychoactive
substance use results from changes in brain chemis-
try due to the increasing use of cannabis. This
biochemical change might lead to increases in an
individual’s responsiveness to other illicit sub-
stances. This might create a psychological or physi-
ological need for further and stronger experiences of
the same type [32,33].

® Individual learning level: At an individual learning
level, the nexus between cannabis use and other illicit
psychoactive substance use results from an individ-
ualized learning process in which an adolescent first
experiments with cannabis and learns that it has
gratifying euphoric effects and low rates of adverse
side effects. This explanation assumes that

experimentation with cannabis might reduce the
perceived risks in the use of other illicit substances
with gratification overpowering any adverse side
effects. This gratification, in turn, undermines the
strong negative publicity directed against all illicit
drug use. A cannabis user might become emboldened
to take the next step to the use of other illicit
and more potent psychoactive substances. These
experiences subsequently can form the grounds for
further experimentation with other illicit substances
[32-34].

e  Societal level: At a societal level, the nexus between

cannabis use and other illicit psychoactive substance
use results from the differential association of canna-
bis users and non-users within the drug culture, that is,
the cannabis user and buyer often must associate with
hard drug users and drug dealers whom they would not
otherwise have met. Regular cannabis users often need
to remain in contact with the drug culture in order to
obtain cannabis. Cannabis dealers might also sell other
“harder” psychoactive substances. This nexus of can-
nabis users with the drug culture can provide multiple
opportunities for regular cannabis users both to learn
about other illicit psychoactive substances and to
obtain them [28,33,34].

o (Cognitive impairment level: At a cognitive impair-

ment level, the nexus between cannabis use and other
illicit psychoactive substance use results from an
intoxicated cannabis user becoming more likely to
be lured toward experimentation with other illicit
psychoactive substances secondary to cognitive
impairment [34] (see also Chapter 17).

Prevention programs based on Kandel’s hypothesis are
directed toward preventing the use of specific “gateway
drugs,” which in turn might help reduce the initiation of
more potent ones [32,35]. This implies that if smoking of
nicotine-containing products were restricted there would
be less use of cannabis. This also implies that if cannabis
were legalized there would be greater use of more potent
psychoactive substances [27]. In many countries drug
policy and legislation have been significantly influenced
by this hypothesis [33].

There are frequent exceptions to the gateway sequence
model. For example, not all nicotine smokers or alcohol
consumers go onto use cannabis, and not all cannabis
users first smoked nicotine or consumed alcohol [27].
Some cannabis users never move on to “harder” psycho-
active substance use [34]. Thus, “softer” psychoactive
substance use does not necessarily lead to “harder” psy-
choactive substance use [36]. Also, “gateway sequence”
violations have been found to be more common in studies
of disadvantaged or deviant groups [30]. Perhaps some
individuals are more willing to try any psychoactive
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substance, and the “gateway drugs” are merely the ones
that are most commonly available at an earlier age than the
“harder” ones and therefore are used first.

Besides the gateway sequence model, other variables
can affect the course of psychoactive substance use, and
these are described in greater detail in this section. Some
of these are important in the context of the Gateway
Hypothesis:

® Substance availability: As discussed in the next
chapter, simply the accessibility of a psychoactive
substance might explain why some substances are
used over others. Accessibility refers to a substance’s
availability, affordability, and acceptance within a
culture. Even current drug legislation and sentencing
protocols influence accessibility; for example,
cocaine appears to be less frowned upon than crack
when in reality they are the same [33,35]. Thus,
“gateway sequence” violations might reflect a
greater and earlier prominence of “non-gateway”
drugs in the user’s drug history [35].

® Birth cohort: Some illicit substance use is signifi-
cantly more common among more recent birth
cohorts. Present generation adolescents have a
much broader range of exposure and accessibility
to drugs and, therefore, a much wider gateway. Many
drugs that exist today did not exist in previous
generations. Even the potency of specific substances
varies with the different birth cohorts. This broader
exposure significantly complicates the hypothesis.
For example, today in the United States there is a
broader array of “gateway drugs” such as ecstasy
[37] and oxycodone [38].

®  Comorbid psychiatric illnesses/dual diagnoses: As
discussed later in this section, both internalizing
and externalizing disorders pose immense risk for
substance use among adolescents. There is a high
frequency of comorbid mental disorders in individ-
uals with a high intake of psychoactive substances
[39]. These samples commonly display much
earlier initiation into significantly more potent
first substance use [40—42]. Thus, comorbid psy-
chiatric illnesses appear to be important for both
the order of initiation of illicit drug use and
particularly for the development of dependent
use once initiation begins.

® Non-diagnostic personal characteristics: As dis-
cussed above, some studies have shown that personal
characteristics might be responsible for “gateway
sequence” violations such as impulsivity and risk-
taking behaviors. Violations reflecting precocious
entry into psychoactive substance use were found
to be associated with elevated risks for later depen-
dence. This would be consistent with the possibility

that “gateway sequence” violations reflect a
broader underlying vulnerability to drug problems
[35]. The longstanding causal debate has revolved
around the precise identification of the problem.
Does the fact that cigarette smokers are more likely
to go on to use cannabis result from unobserved
heterogeneity? That is, do people with a greater
susceptibility to smoke cigarettes also have a
greater susceptibility to consume cannabis, or is
it the result of a treatment effect, namely exposure
to cigarettes (the treatment) induces cannabis use
(the outcome)? The vast number of empirical papers
on the Gateway Hypothesis have not resolved the
identification problem [27].

The Reverse Gateway Hypothesis

The Reverse Gateway Hypothesis posits that for some
nicotine smokers, cannabis use precedes nicotine
[43,44]. Thus, it assumes that cannabis use predicts later
nicotine initiation and/or nicotine dependence in those
who had not used nicotine before. Thus, cannabis might
be a “gateway drug” to nicotine. Some of the explan-
ations used in the literature to support this hypothesis
include:

® Reducing the sedative effects and enhancing the
rewarding effects: For some cannabis-oriented
youths, nicotine might reduce the sedative effects
of cannabis and both increase and prolong its reward-
ing effects [45]. Thus, nicotine might enhance the
physiological, behavioral, and rewarding effects of
tetrahydrocannabinol [46].

® Reinforcing effects of cannabis: For some cannabis-
oriented youths, their cannabis use appears to sup-
port and reinforce their nicotine use [47]. Some
studies demonstrate that significant cannabis use
during adolescence predicts initiation of nicotine
use in non-nicotine-smoking adolescents and that
young adult cannabis use predicted a transition to
later nicotine dependence [44,48]. Moreover, in
Australia a “reverse gateway” has been described
for cannabis where its use has been linked to
increased risk of subsequent initiation to nicotine
use and dependence [35,44]. However, this study
could not rule out the fact that cannabis is commonly
mixed with nicotine in joints to enhance burning and
stretch supplies.

CONCLUSIONS

Subthreshold use of addictive substances occurs not
uncommonly during adolescence. While “experi-
mentation” may be difficult to define, it is understood
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that many people experiment with addictive substances
for the first time during adolescence, and some people
will continue to use these substances into adulthood.
There are risk factors associated with experimentation
including availability, attitudes, and family dynamics.
The clinician’s job is to assess for both experimentation
and the risk of experimentation as well as to continually
assess for the risk of experimentation transitioning to
substance abuse or dependence.
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INTRODUCTION

The past 20 years have seen elucidation of many
“biological” aspects of substance use and substance
dependence, especially findings on neuronal circuits
and abnormal neuroanatomy. Genetic understanding is
another perspective — an important and powerful one —
that has also developed in this period. Family studies have
demonstrated familial transmission of a propensity not
just to a particular substance of abuse, but also perhaps a
vulnerability to addiction in general. Individuals with
alcohol dependence are not only more likely to have
relatives in their families who are also dependent on
alcohol, but they are more likely to have relatives with
dependence on other substances, such as cocaine, opioids,
and tobacco. For example, the risk of alcohol dependence
in relatives of proband alcohol-dependent patients com-
pared with controls is about two-fold [1]. While it could
be argued that familial patterns of addiction are affected
by a variety of social and environmental factors, twin
studies have demonstrated that considerable variability in
risk for developing addiction is due to genetics.

What is meant, then, by “genetics?” We may refer to
“genetic factors” as the qualities transmitted through
genes and chromosomes, and those components may be
differentiated from the impact of the family as a social
unit affecting the individual’s use (see Chapter 14), or
the genetic influences upon the production of various
psychiatric disorders (discussed in Chapters 15 and 16)
or upon the development of various medical or neuro-
logical conditions. While all of these factors may have
genetic components, they have not been analyzed in
terms of their risk for substance use. This chapter

generalizes among substances only when warranted.
And, as elsewhere in this text, one must remember
that this discussion relates to adolescents (including
many college students) rather than to adults. We also
exclude discussion of the normal neurological develop-
ment that is affected by genes — here we discuss genetic
variations that have been specifically linked to substance
use. This chapter begins with a short review of human
genetics as it relates to adolescent substance use, fol-
lowed by a review of candidate genes and then a
discussion of the gene x environment paradigm.

There are limitations to applying current genetics as it
relates to adolescent substance use — one is that the data
specific to this age group are few. Secondly, most of the
information described below is regarding substance
dependence diagnoses — which are rare among adoles-
cent substance users. Third, the determinative role of
genetic factors in an individual’s use is far from con-
clusive: genetic factors contribute only some risk for use
in this population, and genetic factors are likely inter-
twined with other behaviors, personality styles, and
mental disorders that produce, among others, antisocial
or impulsive actions. For example, among unaffected
monozygotic twins reared in a non-abusing household,
the risk of alcohol misuse was no greater than among
controls, suggesting that environment, as a part of gene
X environment interaction, matters [2]. Another limita-
tion is that the natural history of use differs by each
substance, and so generalizability is questionable, espe-
cially in non-dependent use situations. It is necessary to
consider adolescent development. Crowley and others
have intensely researched whether or not there is a
generalized risk that comes during adolescence — they

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
© 2013 John Wiley & Sons, Ltd. Published 2013 by John Wiley & Sons, Ltd.
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have not linked this generalized “use” risk with specific
loci, but there is evidence of generalized risk associated
with developmental level [3,4]. As a result of these
issues, the study of the genetics of substance use among
adolescents is concurrently complex, unresolved, and
vital to prevention and treatment.

GENETIC METHODS AND THE
LITERATURE

A full review of genetic methods and the genetics of
behavioral phenotypes is beyond the scope of this
chapter (see Lynskey et al. [5] for a review). What
are some of the ways in which we learn from genetics?
Genes that influence heritable traits may be identified.
Linkage studies point to chromosomal locations. Asso-
ciation studies and other methods of analysis that make
up linkage disequilibrium relationships, point to specific
genes. Indeed, that alcoholism occurs in families was
established nearly 60 years ago by Jellinek and Jolliffee.
In alcohol dependence, genetic influences are greater in
early- rather than late-onset dependence [6]. Although
genetic influences in alcoholism and other drug abuse by
both males and females have become fairly well estab-
lished through twin, adoption, and split sibling studies,
the mode of transmission is not clear nor is the answer to
the question: what is being transmitted? Some studies
have suggested that tolerance to alcohol is the trans-
mitted trait. In establishing the genetic bases of cocaine
abuse and cannabis abuse, other studies have proposed
that it is a general vulnerability to a particular substance
that is transmitted, such that the affected proband might
become addicted after only one exposure [1]. Other
studies have focused on abnormalities in dopamine
receptor subtypes in the nucleus accumbens; the ventral
striatum; NMDA (N-methyl-p-aspartate) glutamate
receptors; alcohol dehydrogenase enzyme (ADH2x2
as protective), the synthesis of neuropeptide Y (Pro7
allele), and others that are described in this chapter.

In terms of specific genetic methods, rapid techno-
logical advances have made feasible the identification of
specific gene variants that influence risks for substance-
use disorders, and linkage and association (including
genome-wide association studies) have identified prom-
ising candidate genes implicated in the development of
substance-use disorders [5]. Here we review some cur-
rent commonly employed methods.

1. Adoption, twin, and extended-family study designs
have been used for some time, and they have
established a heritable component to liability to
nicotine, alcohol, and illicit drug dependence in
adults. However, this must be understood in the
context that shared environmental influences are

relatively stronger in youth samples and at earlier
stages of substance involvement (e.g., use) [5].

2. Genome-wide linkage studies are used to identify
risk genes without knowing the mechanism they
affect. Genome-wide linkage studies are the tradi-
tional method for identifying loci — they are family-
based studies that require the investigation of mark-
ers that map throughout the entire genome, allowing
the identification of chromosomal regions where
markers are co-inherited with the phenotype of
interest. What would a successful genome-wide
linkage study provide? It would demonstrate the
loci on a chromosome, but would not identify genes.
However, a genome-wide association study could
provide gene identification. Genome-wide linkage
scans have been completed for alcohol dependence,
conduct disorder, and opioid dependence.

3. Genome-wide association studies (GWAS) use differ-
ent strategies. GWAS have been performed through-
out a range of psychiatric diagnoses; and although the
genetic mechanisms are still unknown, associations
are elicited through the process [7]. Genome-wide
association studies may feature a newer method in
which very closely spaced markers are studied in an
effort to discern those that vary in frequency. The
intention is to genotype a sufficient number of markers
so that there is at least one with linkage disequilibrium,
which is indicative of an association. To date, use of
GWAS analyses have produced information for one
specific substance-dependent trait: the genotyping of
those with nicotine dependence [8]. One large study
on Nicotine Dependence using a two-stage design
analyzed pooled DNA, leading to 30 000 single
nucleotide polymorphisms (SNPs) that were assessed
in both cases and controls. This process identified
genes possibly associated with nicotine dependence
(including neurexin 1, NRXN1 or VPS134). Itis not yet
known, however, whether or not these were in fact
“false positives.” Another method that utilizes GWAS
has been the application of pooling strategies: DNA
pooling provides an easier way to do a GWAS analy-
sis, but no findings have been made to this point.

ABNORMAL GENETIC FACTORS
AFFECTING USE OF SPECIFIC
SUBSTANCES

The main research in this area is regarding substance
dependence defined as “genetically influenced” [9] in a
complex manner. It is not simply mendelian inheritance,
which is to say that no one gene translates into substance
dependence; probably many different genes are implicated.
And environmental cues and other phenotypic components
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of personality and temperament, such as self-efficacy, do
have an effect in determining use or dependence, or even
the presence of the substance in the individual’s life (that
availability or presence of the substance impacts use
compels us to consider this as a gene X environment
interaction). There is much overlap in the genetic influ-
ences associated with abuse/dependence across drug clas-
ses, and shared genetic influences contribute to the
commonly observed associations between substance use
disorders and externalizing and, to a lesser extent, internal-
izing psychopathology [5].

It is also important to maintain the awareness that
each drug is different and may have a different pattern of
use and effects of genes. McGue and colleagues found
that a significant genetic influence existed on the use and
abuse of nicotine but not on the use and abuse of other
substances (however, their study did not include alco-
hol). This finding supports the concept that experimen-
tation may lead to continued drug use based on genetic
factors [10]. Nicotine, being often the first drug used by
adolescents, is the drug with which most adolescents
experiment (although the most recent studies suggest
cannabis has moved close to nicotine in this regard).
Whether a nicotine-experienced adolescent continues to
smoke may be influenced by the effects he or she obtains
from nicotine, which may be genetically influenced. A
study by Biederman et al. [11] found different effects
based on substance of abuse.

Alcohol Dependence

Twin, family, and adoption studies all have demon-
strated the heritability of alcohol dependence. The dis-
order is heritable around 50-60%, meaning more than
half of the risk is genetic [12]. Kendler found the rate of
alcohol dependence to be the same in monozygotic and
dizygotic twins over a near-50-year sample, yet concor-
dance was higher in monozygotic cases [13]. The rate
was relatively stable over time.

Linkage Studies for Alcohol Dependence

There are promising leads for identifying alcohol depen-
dence susceptibility loci. These are measured in terms of
logarithm of odds (LOD) scores. Both the Collaborative
Studies on Genetics of Alcoholism (COGA) study [14]
and the NIAAA study [15] found loci influencing risk
close to the alcohol dehydrogenase (ADH) gene cluster
on the long arm of chromosome 4. Some have studied
other concepts, such as the “response to alcohol,” which,
in one study by Wilhelmsen et al. [16], was shown to be
lower in a chromosomal area — in that study a low
response was a risk factor for the development of alcohol
dependence. Furthermore, linkages for behavioral

entities other than the diagnosis of alcohol dependence
have been examined, such as for consumption severity,
and withdrawal (chromosomes 6, 15, 16, 4 and 12
respectively).

Other Substances of Abuse

In studying abuse and genetics beyond simply alcohol,
the work of Ming Tsuang has been seminal, highlighted
by his 1998 work, which used a Vietnam-era twin
registry and found evidence of heritable risk for use
of substances. In this study “use” was defined as use of a
substance at least once weekly. The study showed that
there was a familial basis for all of the substances
through “significant pairwise concordance rates.”
And, a difference was seen in monozygotic versus
dizygotic twin users for cannabis, stimulant, and cocaine
abuse and dependence and for all drugs overall. Nicotine
dependence was shown to have heritability of more than
60%; for opioid dependence the heritability was 0.43,
and for stimulants it was 0.44. Other studies have
identified linkages for other substances: nicotine depen-
dence and its related traits as discussed above [17,18],
cocaine dependence [19] and opioids [20]. Uhl et al. [21]
showed that there is convergence among many of these
studies that show dependence traits.

Cocaine Dependence

Earlier reviews by Kendler and Prescott [22] used twin
study data showing “unexpectedly high” heritability for
cocaine abuse and dependence (0.79 and 0.65); for
males, heritability was 0.79 for dependence [23]. One
recent analysis demonstrated the findings of a linkage
scan that was performed on a sample of families where
two siblings had conduct disorder. This report included
data that suggested linkage on chromosome 10. The
study further reviewed distinctions between European-
American and African-American cases, with a LOD of
4.66 on chromosome 12 for “heavy use” among
European-Americans and 3.65 on chromosome 18 for
“moderate cocaine and opioid use” among European(-
Americans. A genome-wide LOD score of 3.65 on
chromosome 9 was seen in the African-American cases
for the existence of cocaine-induced paranoia [19].

Opioid Dependence

Another study by Gelernter [24] regarding opioid use
included a genome-wide linkage scan into heavy use
clusters. In this report the best linkages were found for
the traits. Glatt ef al. [20] reported the initial results of a
linkage scan for opioid dependence in a sample of Han
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subjects in China, showing the highest statistical signif-
icance to be a region on chromosome 17q.

GENETICALLY CHARACTERIZED
PSYCHIATRIC DISORDERS OR
CONDITIONS THAT AFFECT RISK OF USE

These include internalizing and externalizing disorders
as well as “non-psychiatric” disorders (see other chap-
ters in this section). Attention-deficit/hyperactivity dis-
order (ADHD) is a neurodevelopmental disorder that has
some genetic component. Biederman and colleagues
[25] studied ADHD as a familial risk of substance
use: ADHD in the proband was consistently associated
with a significant risk for ADHD in relatives. Drug
dependence in probands increased the risk for drug
dependence in relatives irrespective of ADHD status,
whereas alcohol dependence in relatives was predicted
only by ADHD probands with comorbid alcohol depen-
dence. In addition, ADHD in the proband predicted drug
dependence in relatives, and drug dependence in com-
parison probands increased the risk for ADHD in rela-
tives. Both alcohol dependence and drug dependence
bred true in families without evidence for a common risk
between these disorders.

Overall, patterns of familial risk analysis suggest that
the association between ADHD and drug dependence is
most consistent with the hypothesis of variable expres-
sivity of a common risk between these disorders,
whereas the association between ADHD and alcohol
dependence is most consistent with the hypothesis of
independent transmission of these disorders. Findings
also suggest specificity for the transmission of alcohol
and drug dependence. Separating drug use from alcohol
use is necessary in the approach to substance use dis-
orders and the treatment of ADHD. Equal concern
should be given in cases of conduct disorder and,
perhaps to a lesser extent, in cases of oppositional
defiant disorder.

Sub-diagnostic temperament deviations, which prob-
ably have a genetic basis, also are associated with an
increased risk for psychopathology and substance abuse
(see other chapters in this section). For example, chil-
dren with a “difficult temperament” more commonly
manifest externalizing and internalizing behavior prob-
lems by middle childhood and in adolescence, compared
with children whose temperament is normative.
Increased behavioral activity level is noted in both
youths at high risk for substance abuse and those having
a substance use disorder. Other temperamental trait
deviations found in high-risk youths include reduced
attention-span persistence [26], increased impulsivity
[27], and such negative affect states as irritability [28]

and emotional reactivity [29]. Tarter et al. [30] devel-
oped a difficult temperament index to classify adoles-
cent alcoholics. Those adolescents with a difficult
temperament displayed a high conditional probability
to develop psychiatric disorders such as conduct dis-
order, ADHD, anxiety disorders, and mood disorders.

CANDIDATE GENES FOR SUBSTANCE
USE RISK IN ADOLESCENTS

This section reviews some of the specific enzymes or
other gene products that are involved in substance use in
which variations have been identified.

Alcohol Dependence Candidate Gene Studies
Alcohol-Metabolizing Enzymes

The risk of alcohol dependence in some populations is
influenced by genetic polymorphisms at certain loci that
encode alcohol dehydrogenase (ADH) and aldehyde
dehydrogenase (ALD), the enzymes that metabolize
alcohol in the liver. There are variants of ADH: espe-
cially well studied are ADHIB and ADHIC. Several
genome-wide linkage scans have highlighted a region of
chromosome 4q that contains a cluster for the ADH
gene. Variants of these genes have been studied. In a
case-control sample, Luo et al. [31] highlighted 16
markers within the ADH gene cluster that were identi-
fied and genotyped, with four markers within ALDH?2.
Edenberg et al. [32] similarly genotyped single nucleo-
tide polymorphisms (SNPs) across the ADH gene cluster
on chromosome 4q in a set of families with high risk for
alcohol from the COGA study. This group also found
information suggestive of an association with Alcohol
Dependence for both ADHIA and ADHIB.

GABRA2

This refers to gamma-aminobutyric acid (GABA) A
receptor alpha-2 subunit, a variant of the gene for the
GABA-A receptor, for which several lines of evidence
have shown an association with alcohol dependence in
adults. The COGA study [33] showed evidence of the
significance of chromosome 4p. This was the result of
the convergence of two findings — one was that beta
waves on the electroencephalogram were associated
with a pertinent factor and that there was a finding of
linkage disequilibrium to a GABA-A receptor gene
cluster in this same chromosome region, which later
showed association with GABRA2, one of four GABA-A
genes in this region [34]. Several groups of investigators
in case-control samples have replicated this finding.
Alcohol dependence is associated with a haplotype at
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GABRA?2 in multiple populations [35]. The association
has been demonstrated in both Plains Indians and Finn
populations [36]. Nonetheless, the mechanism of risk of
GABRA?2 remains uncertain.

CHRM2

There is also interest in the muscarinic acetylcholine
receptor M2 (encoded by the genetic locus CHRM2, for
cholinergic receptor, muscarinic 2) as a risk factor for
alcohol dependence [37]. CHRM?2 is located in a region
that has been identified as linked to alcohol dependence.
SNPs from this area have been reported to be signifi-
cantly associated with major depressive disorder. Luo
et al. [38] later related this locus to personality mea-
sures, but no association with a specific mechanism for
alcohol use risk has so far been found.

Opioid Receptors in Alcohol Use

Given the discovery that naltrexone can be helpful in
alcohol dependence, there is interest in the genetic basis
of the mu opioid receptor. Initial studies examining the
association of the mu receptor (OPRM1) with substance
dependence focused on the A118G polymorphism,
which encodes a Asn40Asp amino acid substitution
and which has been shown to be functional. Zhang
et al. [39] reviewed 13 SNPs in this region: significant
differences were found between cases and controls
for those mapping into both types of use. The relation-
ship to alcohol dependence was replicated in Russian
subjects.

Candidate Genes for Other Substances of Abuse
Dopa Decarboxylase (DDC)

Dopa decarboxylase is of course an enzyme of major
importance for the synthesis of monoamines. The gene
encoding this protein is DDC, which was studied by Ma
[40] with regard to nicotine dependence. Ma and col-
leagues used family-based association tests to show
association between some DDC haplotypes and various
traits of smoking behavior. These findings were added to
in the study by Yu et al. [41], which reported an
association of alleles and haplotypes at DDC.

DRD2/ANKK1/TTC12

These are another group of proteins in which there has
been interest. There has been a long-running controversy
about the significance of DRD2 (dopamine receptor D2),
but still no clear consensus. Gelernter et al. [42] showed
a linkage peak (LOD 1.97) for nicotine dependence in

the European-American part of the sample at the region
of chromosome 11 that includes the NCAMI-TTC12-
ANKKI-DRD?2 gene cluster. One explanation for the
inconsistency is that the data reflect an effect that is
actually mediated through variation at a nearby locus.

Nicotine Dependence

In an array-based candidate gene study, Saccone ef al. [43]
found 3713 candidate SNPs from 348 candidate genes that
might be related to nicotine dependence (ND). And the
strongest results from this range were concentrated in
an area of genetic import to nicotine dependence,
especially cholinergic receptor genes such as CHRNB3
(a locus also seen as important in GWAS studies [8])
and GABRA4. In terms of nicotine dependence and
related traits specifically, Li et al. [44] found that
putative linkages in numerous genome-wide linkage
scans for use and related phenotypes had been identi-
fied on at least 12 chromosomes, and others have found
other sites as well [18]. Further, Gelertner et al. [42]
showed a linkage for chromosome 5 markers in
African American men with a positive score on the
Fagerstrom Test for Nicotine Dependence. In a 2011
article Li et al. [45] described a study on Han Chinese
adolescents that found a single SNP (rs2298122) in the
CALY gene that was positively associated with nicotine
cigarette initiation, although only in females. Support-
ive evidence for this association was subsequently
observed in an independent sample of Caucasian
adolescents [45].

GENE x ENVIRONMENT INTERACTIONS
THAT AFFECT RISK OF USE

The gene x environment paradigm reflects a renewed
focus on the potential interactions between genetic and
environmental stimuli, and this is of great importance
when considering adolescent use. It focuses on the
situations in which environmental effects on a pheno-
type differ depending upon the genotype. This effect
may be an important factor in modulating risk for
psychiatric phenotypes. It is possible that different
genes react to different neurobiological substrates,
that the environmental cues develop and change which
makes this unique. Environmental cues may matter
more or less at different ages, so this is both complex
and important.

The magnitude can be large enough to be detected
reliably. Couvault ef al. [46] found that an interaction
between a 5-HTTLPR polymorphism and negative life
events moderated alcohol and drug use in college stu-
dents. In findings that are consistent with earlier results
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showing that this allele increases the risk for depression
under conditions of increased stress, those homozygous
for the short allele who experienced multiple negative
life events reported more frequent and heavy drinking
and greater non-prescription drug misuse. Kaufman
et al. [47] also examined genetic and environmental
predictors of early alcohol use, but in this study the
subjects were adolescents and predictors of early alcohol
use included maltreatment, family loading for substance
dependence, and presence of 5-HTTPR genotype. Mal-
treated children and matched controls participated the
rate of alcohol use in the maltreated children was more
than seven times the rate in controls. And the maltreated
children also initiated drinking on average more than
2 years before controls. Consistent with the report by
Covault, early alcohol use was predicted by mal-
treatment. 5-HTTLPR had a gene X environment inter-
action, with increased risk associated with the short
allele. Another important finding was made by the
Mannheim Study of Children at Risk, which has fol-
lowed the long-term effects of maltreatment and endo-
crine effects, in particular corticotropin-releasing
hormone (CRH) and adrenocorticotropic hormone
(ACTH). This study’s function is to assess real events
and their relationship to real psychopathology. In this
case, the psychopathology reviewed is heavy alcohol use.
In this study, among 15-year-olds homozygous for the C’
allele of a haplotype tagging SNP (rs1876831) of CRHRI,
the number of negative life events during the past 3 years
was significantly related to increasing rates of lifetime
heavy use and levels of use per occasion. These events are
different from those types of early childhood mal-
treatment that have featured in the studies by Nemeroff
and others, where there is an assumption that a funda-
mental change in the CRH/ACTH loop is made. However,
it is conceivable that this study has uncovered a genetic
haplotype that similarly creates abnormal physiology in
that neuroendocrine function [48].

Gene x environment interactions have been of great
interest in relation to adult subjects, but for adolescent
use more and more a predominance of social risk factors
is observed. Some studies have demonstrated that in
those with alleles identified as high risk, social-based
interventions can overcome the genetic risk. This sup-
ports the concept that no individual is destined to be
addicted or to be a substance user. For example, in terms
of adolescent tobacco use, experimentation is common
in adolescence, but use is highly affected by environ-
mental features [49]. Similarly, while the risk of some
adolescent smoking leading to young adult smoking
include an odds ratio of 16 [50], further research has
demonstrated the effects of peers, employment, educa-
tion, and parental influences on the transition to young
adult smoking. Greater physical activity is associated

with lessened progression to significant use [51], and
this has been found to be protective even among those
who have the alleles seen as risk factors for smoking [52]
(see also Chapter 14).

CONCLUSION

It is exciting to be able to summarize the many genetic
methods that have been helpful in elucidating the risks of
substance use imparted by genetics. All the more so,
because the effects in adolescents are both important and
also complex, and this chapter’s limitation is that so many
of the studies did not necessarily include adolescents. It is
in this age range where several forces coalesce, and we look
forward to learning more about this phase in particular.
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This chapter reports on factors for which the evidence of
risk of substance use is strongest. The deleterious effects
of substance abuse and addiction for adults are widely
documented, as consequences can manifest in any or all
of the following areas: emotional health, physical health,
cognition, productivity, finances, and social relation-
ships. For adolescents these consequences may be inten-
sified in concert with the multitude of normal
developmental processes, which can be affected by these
toxic molecules acting biologically or by the social,
attachment, or psychological havoc they wreak. This
chapter will highlight two disparate but related catego-
ries of social influence upon substance use in adoles-
cents: familial and non-familial. Both of these domains
function as systems oriented to supporting adolescent
maturation into adulthood; yet, in US culture there is a
patterned shift in how teens relate to their families and
extrafamilial social systems. Adolescents tend to spend
less time with their families and more time with their
peers; their opinions and behaviors are shaped more by
peers or other external forces. Conflict between adoles-
cents and parents tends to increase and deference toward
parents decreases [1].

It is in this context that several types of social influ-
ences on adolescent substance use have been identified,
even varying by different substances of abuse; this
chapter reviews several such factors, but centers around
the position that family and peer influences are the most
significant relational factors predicting or protecting
against substance use among adolescents. Such a posi-
tion dovetails with the concepts raised by Volkow’s
perspective of systems risks for adolescent substance use
[2]. As an example, in terms of tobacco, experimentation
is common in adolescence, and use is highly affected by

environmental features [3]. For example, early adoles-
cent smoking has been associated with young adult
smoking at a rate of 16 to 1 [4]. Research has demon-
strated that there are clear effects of peers, employment,
education, and parental influences on the transition from
teenage substance abuse to young adult substance abuse.
That this social/systems perspective of adolescent sub-
stance use differs from that among adults highlights the
distinction that is this unique window of human devel-
opment and vulnerability.

INTERACTION OF ADOLESCENT SOCIAL
DEVELOPMENT AND SUBSTANCE ABUSE

Historically, adolescence has been viewed psychologi-
cally and developmentally as a time of “storm and
stress” [5]. In Western culture, experimentation, indi-
viduation, risk-taking, acting out, conflict with parents,
and mood fluctuations have all been considered a normal
part of adolescent development [6]. Accordingly, this
chapter will examine social and developmental issues of
adolescence through a Western lens and with the under-
standing that much of the research reflects large group
trends that poorly account for individual differences. As
in other chapters in this text, we do not assume that data
about one substance of abuse generalizes to others nor
that risks for use are equivalent to risks for the develop-
ment of dependence.

In considering the developmental issues related to
adolescence, it is important to focus on those issues
most impacted by social and familial factors. Studies
of US teens have shown that early adolescence is associ-
ated with increased parent—child conflict compared to
pre-adolescence [7]. Furthermore, it appears that the
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intensity of this conflict increases toward mid-adoles-
cence before tapering off in late adolescence [7]. In
addition to increased conflict, there also appears to be
atrend where teens and parents experience less emotional
closeness and spend less time together, and the potential
influence of peers and social forces becomes more salient.
It is only in late adolescence that identity formation, as
described by Erikson, becomes consolidated.

THE EXAMPLE OF EARLY ALCOHOL
INITIATION AND LATER DEPENDENCE

Early alcohol use has consistently been found to be a risk
factor for later alcohol dependence. For example Grant
and Dawson [8] found that retrospective reports of alco-
hol initiation prior to the age of 15 were associated with
four times greater risk for later alcohol dependence than
peers who did not initiate until 20 years of age or older.
While the strength of the association between early
adolescent initiation of alcohol consumption and later
alcohol dependence has been repeatedly established, the
mechanisms underlying this relationship are still not well
understood. Several models have been proposed to
explain this phenomenon. Dewit et al. [9] proposed a
developmental model, which suggests that early drinking
affects the trajectory of social networks and brain devel-
opment, placing these teens at higher risk for dependency.
According to this model, early drinkers are exposed to
community and peer groups who have more permissive
views on drinking, provide increased exposure to settings
where alcohol is available, and may even reinforce
drinking as a means of coping with emotional distress.

PEER FACTORS

While there is a clear link in the literature between
parental emotional support and decreased risk of sub-
stance abuse in adolescence, the same is not true of peer
support. Numerous studies have shown that peer support
does not serve as a deterrent for teen substance abuse
[10,11]. In fact, peer support has been found to have an
inverse relationship to teen substance abuse [12]. Unlike
parent emotional support there appears to be a complex
relationship to teenage substance abuse. Parental sup-
port is consistently positively related to protective fac-
tors and negatively related to risk factors. In contrast,
peer support is positively correlated with good self-
control (a factor that predicts less substance abuse),
but is not protective with most risk factors, and for
some risk factors is positively correlated. In other words,
peer support is beneficial in some ways, but does not
serve as a protective factor against early substance abuse
in the same way that parental support does. In fact, in
some cases, peer support may actually provide a path-
way for early substance abuse initiation [12]. One of the

theories explaining this dynamic suggests that parents
and peer groups may hold different value systems. As
discussed earlier, adolescent development is often
marked by attempts to develop a sense of self as separate
or different from parents. Peer groups provide a natural
and needed social context for support in developing
emerging identities, placing peers in a powerfully influ-
ential position with respect to teen decisions. Adoles-
cents have consistently been found to be more
impulsive, have poorer judgment, and are more invested
in peer approval than adults. To this end, peers may
positively reinforce impulsive behavior, risk-taking, and
their attitudes toward illicit substances may range from
tolerant to encouraging.

Peer Attitudes

The effects of peer influence on adolescent substance
abuse go well beyond emotional support. The attitudes
and experiences with illicit substances have bidirectional
effects upon teen decision-making. Adolescents who
associate with other teens who use drugs are more likely
to try drugs themselves [13]. In contrast, teens whose peer
group does not use drugs, rarely use drugs themselves
[14]. Both effects are thought to be related to the effects of
peer modeling. There is also evidence that modeling is
not the only non-adult-child relational factor related to
risk or prevention of substance abuse. Brook et al. [15]
found that both modeling and strong sibling attachment
promoted low younger sibling drug abuse.

Other Peer Factors

It is important to consider the role of other components
of relationships with peers that may be risk factors for
use or disordered substance use among adolescents.
One is the engagement in inappropriate sexual activity
among peers — another behavior associated with risk —
which may be explained by an underlying interest in
thrill-seeking behavior. Interaction with deviant peers
also predicts substance abuse problems, particularly if
that deviation extends to severe antisocial behavior,
conduct disorder, and even gang involvement. Finally,
the lack of engagement in substance-free activities
should be counted as another risk factor for use among
adolescents.

FAMILY FACTORS

The evidence highlighting the link between family
factors and adolescent substance abuse is well estab-
lished [16]. Currently, the question is less about whether
or not families influence teenage substance abuse, but
rather what are the significant family variables and how
do those variables interact with genetic factors.
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Family History of Substance Abuse

A family history of substance abuse has been found to be
the strongest predictor of early initiation of substance
abuse [17]. Having a first-degree relative who is an
alcoholic is also related to offspring becoming substance
abusers [16]. While a family history of substance abuse
has been linked to both earlier onset and higher rates of
adolescent substance abuse, there is some question about
the degree of influence of parenting practices versus the
role of genetics. Due to this complexity, there remains a
great deal of uncertainty about the specific parenting
behavioral pathways that influence adolescent substance
abuse. One parenting pathway that has been proposed is
that modeling (behavioral imitation) is a causal factor in
adolescent substance abuse. Wills ef al. [18] suggest that
this explanation is insufficient given the modest corre-
lation between parent and teen substance use.

Recent studies have examined the influence of paren-
tal substance abuse more closely as a complex predictor
for adolescent substance abuse. For example, parent
substance abuse is correlated with negative life events,
lower levels of parental support, and higher levels of
parent—child conflict — both risk factors for adolescent
substance abuse [19]. This suggests that parent sub-
stance abuse in and of itself may not be the driving
factor in leaving teens at greater risk for early initiation
of substance abuse. Instead, parental substance abuse
may lead to a variety of other problematic behaviors,
which in turn have more direct effects on lowering the
threshold for early-onset substance abuse.

Sibling Substance Abuse

While most research has focused on the role of parents in
terms of family influence of teenage substance abuse,
sibling patterns of abuse can be powerfully influential.
Siblings can provide a context through which teens are
introduced to and may learn about drugs. For example, a
high percentage of chemical-dependent teenagers have
siblings who are also substance abusers [20]. Moreover,
teens who have substance-abusing siblings are more
likely to engage in substance abuse at a younger age,
and teens whose siblings do not abuse drugs are more
likely to abstain as well [21]. Younger siblings often
observe and model the behavior of their older siblings.
If older siblings have permissive attitudes or are substance
abusers themselves, younger siblings may mimic these
attitudes and behaviors.

Familial Relationships and Communication

Wills et al. [19] developed an empirically supported
model delineating factors related to early-onset
substance abuse. They found that teenage expression of

good self-control (i.e., no substance abuse) is influenced
by a number of family factors. Specifically, adolescent
perceptions of both emotional and functional support
from parents were predictive of good self-control and
were protective factors against early substance abuse.
Adolescents who believe that they can be open with their
parents and talk frequently also are less likely to engage in
early substance abuse. Teenagers who abuse drugs have
been found to view communication with their parents
as problematic. Specifically, substance-abusing teens
describe the communication with their parents as closed
and unclear [22] and view their patterns of communica-
tion as rigid [23]. Conversely, older siblings may have an
inhibitory effect on early substance abuse if their attitudes
and behaviors support drug avoidance.

Family bonding has also been found to be related to
early initiation of adolescent substance abuse. Lack of
closeness between parents and their children has been
shown to be a risk factor for early onset of drinking and
drug abuse [24,25]. While a lack of closeness is a risk
factor, emotional and instrumental support from par-
ents and extended family (or community) buffers
against early substance abuse. Having a well-estab-
lished external support system that encourages a child’s
own coping is a buffering factor against adolescent
substance abuse [26]. Children whose parents have
high expectations of them also have lower levels of
adolescent substance abuse [27].

Family Structure and Composition

The arrangement and composition of family members
has been studied as a predictor of (or protector against)
adolescent substance use. One study found that the
presence in the home of a father, even if a substance
user, provides greater protection against the develop-
ment of an adolescent addiction than his absence [28].
In other words, adolescents who live only with their
mothers are more likely to develop an addiction than
adolescents living with both parents. Larger family
size has also been shown to increase the risk of
adolescent substance experimentation. One study sug-
gests that for adolescent boys, being born to younger
parents (i.e., less than 21 years old at the time of the
child’s birth) increased the risk of developing an
addiction by nearly six-fold. Finally, parental influence
against using drugs is tempered by whether the ado-
lescent is involved in a peer group that supports
experimentation [29].

Parental Monitoring

Parental monitoring is the extent to which parents watch
and supervise their children’s behavior [30]. Parental
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monitoring levels have consistently been associated
with levels of adolescent substance abuse [31]. Adoles-
cents who perceive their parents to have a high degree of
awareness of how they spend their time away from the
family (high monitoring) have substantially lower levels
of substance abuse than those who see their parents as less
aware of their behavior when away from home. While
this pattern is well established, what is less clear is why
this is the case. To date the literature has not provided
much insight into this particular finding. In fact, parental
monitoring is generally only measured in subjective and
abstract terms. Most measures are self-report and reflect
parent and teen perspectives on how aware parents are of
their children’s behavior. Furthermore, parental monitor-
ing has been shown to be influential regardless of parent
attitudes or discipline regarding substance abuse. Given
this information, the literature suggests that certain types
of parental involvement are very helpful for dissuading
kids from substance abuse.

Parental Discipline

The absence of clear rules and consequences in families
appears to leave adolescents at higher risk for substance
use. In addition, parental habits and attitudes towards
alcohol and drug use have consistently related to those of
their children [32]. In fact, a permissive attitude toward
substance abuse in the family is a stronger predictor of
adolescent substance abuse than actual parent substance
abuse (although this finding varies according to the type
of substance used by parents [33]). For example, paren-
tal alcoholism is positively correlated with teenage
drinking problems and increases the risk for chemical
dependency in general. Beardslee et al. [34], Needle et
al. [21], and Gilman et al. [35] report evidence that
parental smoking increases the risk for adolescent smok-
ing initiation among a cohort of adolescents enrolled in
the New England Family Study. In the Gilman study,
current (but not past) parental smoking was associated
with an increased risk of smoking initiation during
adolescence. In contrast, parental cannabis abuse has
not been found to significantly predict substance abuse
initiation or abuse in teens [21]. There is some evidence
to suggest that parents who use alcohol and drugs as a
form of coping may indirectly reinforce similar coping
behaviors in their children. Jurich et al. [36] found that
adolescents who believe their parents use substances to
cope with stress were at greater risk for developing a
substance abuse problem themselves. Additionally, they
found that fathers who report using alcohol as a means of
avoidance tend to have kids who use substances as a
means to cope with stress. While these findings are
purely correlational and do not represent causal relation-
ships between the substance abuse of parents and that of

their children, they do highlight clear familial patterns
associated with higher risk of substance abuse. Parents’
behavior and attitudes toward drinking and drugs are
clearly related to those of their children. And to the
extent that this reflects a parental process for coping
with stress, this coping style may also be passed down
and become a family pattern in responding to stress.

Parent—Child Conflict

One of the most consistent findings in the literature is
that parent—child conflict is a risk factor for early
substance abuse. Parent—child conflict across early,
middle, and late adolescence all predict greater risk
for substance abuse [37]. Patterns of conflict based on
destructive arguing and adolescents’ perceptions that
their interactions with their parents are negative have
positive correlations with early substance abuse [38].
Family conflict may also facilitate adolescent dis-
engagement from the family and association with devi-
ant peer groups engaged in high-risk behaviors,
including substance abuse. In addition to eroding a
central means for emotional support, parent—child con-
flict may also create additional stress, which may over-
whelm adolescent coping, leaving teens at greater risk
for substance abuse as a means of compensatory coping.

As a system, the family too may have personality traits
that extend throughout the family and affect coping and
are risks for substance use. Families with substance use
have been found to have personality differences com-
pared with non-using families. Specifically, the subjects
with substance use disorders differed on the dimensions of
alienation, control, harm avoidance, and the higher-order
traits of negative emotionality and constraint. All of these
factors reflect attempts to control interpersonal distress
between family members either overtly (verbal or physi-
cal) or through creating interpersonal distance (alienation
or avoidance). Relatives with substance use disorders
likewise differed in comparison with non-substance-
abusing relatives on the dimensions of control and con-
straint. Female relatives with histories of substance abuse
also had higher scores for stress reactivity and negative
emotionality. The identification of persons at high risk on
the basis of such personality dimensions may therefore
serve as an important source of information for both
treatment and prevention efforts [39].

ENVIRONMENTAL EXPERIENCES
Adverse Experiences

A tremendous amount of effort has been given to the study
of the relationship between childhood maltreatment and
substance use. Over the past decade the Adverse
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Childhood Experiences Study (ACES) has documented
associations between several forms of maltreatment with
earlier age of substance use initiation [40]. The ACES
study included 10 forms of adverse experience, although
it does not include parental loss of employment and other
forms of loss. As one of the 10 adverse experiences
defined in the ACES study, it has been recognized that
parental separation or divorce is associated with lesser
educational achievement, earlier age of entry to the work-
force, and earlier substance use initiation.

Work

Youths in the labor force are at high risk of using
substances. A 1998 study by the Institute of Medicine
[41] found the following:

® High-intensity work (20+ hours per week) is associ-
ated with unhealthy behaviors, including substance
abuse, insufficient sleep and exercise, and limited
time with families.

® The link between intensive work schedules and
substance use is found in multiple studies, even after
statistical control for background and variables and
pre-existing conditions such as parental socio-
economic status, race, family composition, and prior
substance use.

e Skill utilization (the use of special skills) at work was
associated with decreased cigarette and marijuana
use. In females, skill utilization was associated with
decreased alcohol use.

®  Youths who noted that their jobs did not require their
skills, and who perceived their jobs to be unconnected
to the future, used more cigarettes as the intensity of
their work increased.

The basis for these associations is unknown, but they
should be considered in the clinical evaluation of youths
who work.

Gender-Specific Adverse Experiences

There are differences in gender-based risks for sub-
stance use, which likely reflect both genetic and envi-
ronmental factors. The distinctions between girls and
boys in terms of relationships and extracurricular activ-
ities are just some of those differences. Surveying 781
adolescent girls and their mothers, one study found
relationships between girls’ use of alcohol, prescription
drugs, and inhalants with girls’ after-school destinations,
body images, depression, best friend’s substance use,
maternal drinking behavior, mother—daughter interac-
tions, and family norms surrounding substance use [42].
The reader is referred to comprehensive reviews for
more information [43].

School Factors

Behavioral and Academic Expectations: Lack of clear
expectations for both academic performance and in-
school behavior from both parents and school is a
risk factor for early onset substance abuse. Positive
attitudes toward school, attendance, and identifying
with the school are protective factors. High academic
and behavioral expectations also serve as a buffer
against early substance abuse. Goal-setting and orienta-
tion to high achievement are also protective factors.

Availability of School-Based Resources: Tutoring,
counseling services, and prevention messages impact
substance use, and this includes extracurricular activi-
ties, especially athletics. Findings from the 2009
National Survey on Drug Use and Health indicate
that adolescents who participate in extracurricular activ-
ities are less likely to have used alcohol, cigarettes, and
illicit drugs in the past month. In particular adolescents
who participated in these activities were half as likely as
non-participants to have smoked cigarettes [44]. The
choice of engaging in greater physical activity is asso-
ciated with less risk of progression to significant use
[45], and this has been found to be protective even
among those who have the alleles seen as risk factors
for smoking [46].

Other school characteristics that influence teenage
substance abuse behaviors include student commitment
and sense of belonging, the academic culture (i.e., the
attrition rate, overall school achievement orientation,
violence/bullying/deviant behavior), and parental and
community involvement.

COMMUNITY AND SOCIAL FACTORS

There are several avenues of impact from community
and social forces in the adolescent’s life. Certainly
community norms favoring alcohol and drug use are
one, and this connects with whether or not laws and
ordinances on substance use are enforced, or if they are
enforced consistently. Below is a brief discussion of
those factors.

Media, Marketing, and Entertainment

There has been an immense range of research into the
impact of media, marketing, and entertainment upon
adolescent substance use. There is evidence that visual
media directly influence teenage smoking through
observational learning and communication of messages
that reinforce smoking. Wellman et al. [47] performed a
meta-analysis and estimated that high exposure to smok-
ing in the media, including movies, television, videos,
and tobacco advertising and promotions, can double the



152 MICHAEL BRENDLER

odds of smoking initiation among youths. One interest-
ing avenue of investigation has explored the link
between adolescent violence and substance use as
stemming from exposure to violent television program-
ming: Brook et al. assessed more than 400 African-
American and Puerto Rican adolescents during three
points in time for their exposure to violent television
programs in late adolescence, which predicted exposure
to violent television programs in young adulthood,
which in turn was related to tobacco/marijuana use,
nicotine dependence, and later drug dependence [48].

Availability of Alcohol and Drugs

Increased alcohol availability is associated with
increases in drinking prevalence and amount consumed.
Availability is also related to the level of use of illegal
drugs [49]. The prevalence of specific psychoactive
substance use disorders is influenced by regional avail-
ability of particular substances and social trends. The
‘Monitoring the Future’ study revealed that 82.1% of
12th-graders believed marijuana was “fairly easy” or
“very easy” to obtain. Permission to use substances has
also affected use. In New York City rules on smoking in
public places have affected use as local smoke-free
restaurant laws may significantly lower youth smoking
initiation by impeding the progression from cigarette
experimentation to established smoking [50].

Neighborhood Disorganization

Neighborhood characteristics, such as high population
density and lack of natural surveillance of public places,
high residential mobility, physical deterioration, high
concentration of poverty, and high crime, are related to
drug abuse, as well as juvenile crime and levels of drug
trafficking. Risk factors for alcohol and other drug abuse
include community disorganization, lack of community
bonding, lack of cultural pride, lack of cultural compe-
tence, inadequate youth services, and a lack of opportu-
nities for prosocial behaviors. Research into resilience
factors within the community is sparse. There has been
some suggestion that neighborhoods supplement the
family and individual resilience factors by promoting
contexts in which children can be exposed to positive
influences [51]. Several factors contributing to resil-
ience in the face of structural and economic dis-
advantage have been identified, including healthy
neighborhood institutions; an abundance of positive
role models; opportunities to link children to caring
adults; strong social networks; and social cohesion
imbued with community willingness to positively
intervene. It should be noted that these protective
factors are not specific to substance abuse and are

presented as conditions that support resilience against
general risk factors.

CONCLUSION

The practitioner should gain from consideration of the
myriad forces acting upon adolescent substance use. The
scientific support for these risk factors is strong, and
assessment, care, public policy, and prevention efforts
should keep these components in mind in the future.
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INTRODUCTION

Research has established that externalizing disorders are
commonly comorbid with substance use disorders in
adolescents [1-3]. Externalizing disorders are disruptive
toward others and include attention-deficit/hyperactivity
disorder, oppositional defiant disorder, and conduct
disorder. Externalizing disorders have been shown
to be a major risk factor for the development of
substance use disorders. Many of the risk factors
associated with the development of externalizing dis-
orders also predispose to the development of sub-
stance use disorders [2].
Attention-deficit/hyperactivity disorder (ADHD) is
defined as a syndrome of inattention, hyperactivity,
and/or impulsivity with impairment in executive func-
tioning skills before age 7 years old. The impairment of
symptoms must occur in two or more settings and lead to
impairment in social, academic, or occupational func-
tioning. There are 18 official Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V)
symptoms, which can be classified as combined type
(both symptoms of inattention and hyperactivity-
/impulsivity), predominantly inattentive type, predomi-
nantly hyperactive-impulsive type, and not otherwise
specified. Inattentive symptoms include failure to give
attention to detail, difficulty sustaining attention, not
seeming to listen when spoken to directly, having diffi-
culty following through on instructions, having poor
organizational skills, being reluctant to engage in tasks
that require sustained mental effort, losing things easily,
and being easily distracted and forgetful. Hyperactive
symptoms include being fidgety, leaving one’s seat in
situations that require one to be seated, running about or
climbing excessively, having difficulty playing or
engaging in leisure activities quietly, being “on the
g0” or “driven by a motor,” and talking excessively.

Examples of impulsive symptoms include blurting out
answers, having difficulty awaiting turn, and inter-
rupting or intruding on others [4,5]. ADHD is one of
the most common childhood psychiatric disorders and
affects 3—7% of school-aged youths [6]. Factors associ-
ated with a higher prevalence of ADHD are male gender,
poor socioeconomic background, and young age.

The category of conduct disorder and oppositional
defiant disorder was officially introduced to DSM-III in
1980 [7]. Conduct disorder is defined by a pattern of
behavior in which the basic rights of others or major
age-appropriate societal norms or rules are violated for
at least a 12-month period. Conduct disorder involves
aggression to people and animals, destruction of prop-
erty, deceitfulness or theft, and/or serious violations of
rules. The childhood-onset type occurs prior to the age
of 10 years [4,5]. Boys are more commonly affected
than girls, but as children age, the gap between males
and females closes [8]. Poverty and poor socio-
economic background are common in conduct disorder
[9]. Oppositional defiant disorder is used to describe
children who show persistently disobedient, angry,
negative, and provocative opposition to authority by
violations of minor rules, temper tantrums, argumenta-
tiveness, provocative behavior, and stubbornness for at
least a 6-month period with some form of impairment in
social, academic, or occupational functioning [4,5].

COMORBIDITY

The Drug Abuse Treatment Outcome Study — Adolescent
(DATOS-A) studies found that nearly two-thirds of
their adolescent substance-abusing sample had a comor-
bid diagnosis. Conduct disorder was the most common
comorbid diagnosis and ADHD was the second most
common [10]. A study of Native American adolescents
showed similar results [11].

Clinical Handbook of Adolescent Addiction, First Edition. Richard Rosner.
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Conduct disorder, as well as the association with a
deviant peer group, may be partially responsible for
the link between childhood ADHD and subsequent
substance disorders, but the studies remain inconsistent
and inconclusive [12]. The interplay between ADHD
and conduct disorder may exert an additive effect on
risk. Research suggests that the rate of comorbidity
between ADHD and conduct disorder may be between
30% and 45% [13,14].

The most frequent comorbidities for oppositional defi-
ant disorder and conduct disorder are with ADHD, major
depression, and substance abuse [15,16]. Many of the risk
factors associated with the development of externalizing
disorders similarly predispose to the development of
substance use disorders. Conduct disorder, in particular,
has consistently been shown to be a major predictor of
substance use disorders [4]. Rates of conduct disorder
range from 50% to 80% in adolescent patients with
substance use disorders [17].

EMPIRICAL DATA ON ADHD AND
SUBSTANCE USE RISK

Comorbid substance use disorders are often seen in
young people with ADHD [18,19]. Early studies have
shown conflicting results regarding the association
between ADHD and later substance use [12]. In a review
of the early literature, it was determined that the rela-
tionship between ADHD and substance use may have
been overstated and better accounted for by other fac-
tors, such as conduct disorder [20]. A recent 10-year
follow-up study of monitoring children into young
adulthood by Wilens et al. [21] showed that ADHD
subjects were 1.47 times more likely to develop sub-
stance use disorders compared to controls. ADHD con-
tinued to be a significant risk factor for any drug-use
disorders and cigarette smoking, but no significant
association was found for overall substance use disor-
ders and alcohol use disorders. In this sample, 30% of
the children at baseline with ADHD already had conduct
disorder, which subsequently increased the risk for
substance use disorder by nearly threefold.

Some research suggests that a diagnosis of ADHD
increases the initiation and use of particular drugs,
specifically cigarette smoking [12]. Charach et al.
[22] performed a comparative meta-analysis of 13 stud-
ies and examined the link between ADHD and substance
use disorders. The meta-analysis showed ADHD was
associated with alcohol and drug use disorders in adult-
hood and nicotine use in adolescence. In a study by
Milberger et al. [23], ADHD was a major predictor of
early initiation of cigarette smoking into mid-adoles-
cence, after controlling for psychiatric comorbidity.
Biederman et al. [24] performed a rigorous 10-year

follow-up study examining the lifetime prevalence of
psychopathology in a sample of male youths aged 6 to
17 years, with and without ADHD. The authors found
that the lifetime prevalence of nicotine dependence,
alcohol dependence, and drug dependence was greater
among ADHD youths than control subjects. Lifetime
risk of nicotine dependence remained statistically
significant even after controlling for baseline psycho-
pathology. ADHD nicotine smokers may begin smoking
as an attempt to manage deficits of attention and con-
centration [25]. It is possible that some ADHD youths
who smoke cigarettes may do so in an attempt to self-
medicate their ADHD symptoms, since nicotine has
been shown to modulate dopaminergic pathways and
exert stimulant like effects [23]. It is recommended that
smoking prevention and cessation programs be targeted
to youths with ADHD not only to decrease the risks of
nicotine use but also susceptibility to future illicit drug
use via the stage theory and gateway hypothesis. Stage
theory postulates that there is a temporal ordering of
substance use experimentation in which lower order
substances, which are commonly used, precede the
use of higher order substances. Hence, usually a legal
substance, such as nicotine or alcohol, is followed by
marijuana use, usually the first illicit substance used,
before progressing to other higher levels of illicit sub-
stances. Related to the stage theory is the gateway
hypothesis, proposed by Kandel, that postulates that
marijuana use facilitates the entry into use of other
illicit substances such as cocaine, hallucinogens, opi-
ates, and intravenous drugs. According to Kandel, 26%
of adolescents who use illicit drugs progress to the next
of the four states, compared with only 4% who have
never used marijuana [26]. An overarching goal of
prevention is to delay the initiation of the use of gateway
substances such as nicotine, alcohol, and marijuana [17].

Risks for specific substance use may vary depending
upon the ADHD symptoms present. Burke et al. [27]
studied a sample of 177 boys with ADHD between the
ages of 7 and 12 years until the age of 18 years and found
adolescent hyperactivity/impulsivity symptoms were
more associated with alcohol use. Adolescent inattentive
symptoms were related to tobacco use and marginally
associated with other drug use. Abrantes et al. [28] studied
substance use involvement of 191 male and female
smokers and found only inattentive symptoms were asso-
ciated with marijuana and nicotine dependence.

An additional concern regarding the link between
ADHD and substance use disorders is associated with
prescribed stimulant medications. Stimulant medica-
tions are considered the first-line treatment for
ADHD. Over the past few decades, stimulant medica-
tions have been increasingly prescribed by practitioners
for ADHD [29,30]. A majority of reports have found that
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children with ADHD treated with stimulant medications
seem to have a decreased risk of substance use disorders
compared with children with ADHD who are not treated
with stimulant medications [12]. In 2003, Wilens et al.
[31] performed a meta-analytic review of six major
studies conducted between 1998 and 2002 in order to
determine whether or not stimulant treatment affected
the development of substance abuse. The meta-analysis
comprised 674 medicated individuals (adolescents and
young adults) with ADHD and 360 unmedicated sub-
jects, who were followed for at least 4 years. They found
that the pooled estimate of the odds ratio indicated a
nearly two-fold reduction in the risk for substance use
disorders in youths who were treated with stimulants
compared with youths who did not receive stimulants for
ADHD. An age effect was observed in that studies that
followed subjects into adolescence were more likely to
find a protective effect for stimulant treatment than were
studies that followed individuals into adulthood.

Faraone et al. [32] performed a retrospective data
study of 206 ADHD adults receiving pharmacotherapy,
and no differences were found in the prevalence of
cigarette smoking, alcohol or drug abuse, or depen-
dence. A 13-year prospective study by Fischer and
Barkley [33] followed 147 children, between the ages
of 4 and 12 years, with ADHD and 73 matched control
subjects. Results showed no significant increased risk of
substance use in adolescents treated with stimulant
medications as children. However, in young adulthood,
medicated-treated participants were more likely to
report cocaine use compared with unmedicated subjects.
Once conduct disorder was controlled for, however,
cocaine use was no longer significant. Subjects who
were treated with stimulants for less than 1 year were
more likely to report cocaine or hallucinogen abuse
compared to subjects who were treated for more than
1 year. Conduct disorder was found to account for the
risk of cocaine use but not hallucinogen abuse.

The mechanism by which ADHD stimulant treatment
protects against substance use disorders is unclear. A
hypothesis about how ADHD stimulant pharmaco-
therapy decreases the risk of substance use disorders
includes the decreased need for self-medicating of
ADHD symptoms with licit and illicit substances. The
close monitoring by prescribing practitioners of young
people who receive stimulant medications may directly
influence substance use risk. Additionally, families who
seek medication treatment for their children may be
more intact and supportive as well as more invested in
their children’s educational success. They may be more
involved in parenting. It may be that by decreasing
ADHD symptoms with pharmacotherapy, the low
self-esteem, demoralization, and academic and occupa-
tional failure that are often associated with ADHD are

decreased, which themselves are associated indepen-
dently with substance use disorder risk. It may be also
that stimulants’ pharmacological efficacy in decreasing
conduct disorder symptoms may indirectly reduce the
risk of substance use [31].

A majority of ADHD individuals use their medica-
tions appropriately. However, there is a risk of diversion
and misuse with increasing prescriptions. According to
the Office of National Drug Control Policy and the
National Institute on Drug Abuse, next to marijuana,
prescription medications are the most common drugs
that teenagers use to get high [34,35]. A survey per-
formed by A Partnership for a Drug-Free America
showed that nearly one in five (19%) of teens reported
abusing at least once prescription medications not pre-
scribed to them [36]. According to the National Survey
on Drug Use and Health, 2% of adolescents aged 12 to
17 years admitted to non-medical use of stimulant
medications. Possible reasons why teens may be abusing
prescription medications include beyond just getting
high. They may believe that since the medication is
prescribed by a doctor then it must be safe. Additionally,
stimulants may be misused to improve concentration,
increase energy, and decrease need for sleep [37,38].

In 2001, Poulin performed a study that found that
adolescents’ reporting of non-medical use of prescription
stimulants correlated with the number of prescription
users who reported giving away their medication [39].
Additionally, approximately 30% of adolescents report
having a friend who abuses prescription stimulants [35].
Setlik et al. [30] performed a study in 2009 in order to
better understand the trend of stimulant abuse by ADHD
teens. They examined the American Association of Poison
Control Center’s National Poison Data System for the
years 1998 to 2005 for all cases involving teens aged 13 to
19 years for which the reason was intentional abuse or
intentional misuse of prescription medications for ADHD.
Additionally, they used sales data from IMS Health’s
National Disease and Therapeutic Index database to
compare poison center call trends with probable availa-
bility. Over the 8-year period, calls related to adolescent
abuse of prescription ADHD medications rose by 76%,
and during the same time period prescriptions of these
medications for 10—19-year-olds rose by 86%, whereas
prescriptions for 3—19-year-olds increased by 80%.

Wilens et al. [40] performed a 10-year longitudinal
study of youths with ADHD to study the risks and
characteristics of youths who misuse or divert their
prescribed stimulant ADHD medications. A structured
psychiatric interview and self-report questionnaire were
used with subjects with ADHD and controls without
ADHD. The authors found that 11% of the ADHD group
reported selling their medications, and 22% reported
misusing their medications. All ADHD subjects
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diverting their medication had either comorbid conduct
disorder or substance use disorder, and 83% of ADHD
subjects misusing their medications met criteria for
either conduct disorder or substance use disorder. Addi-
tionally, the medications that were misused or diverted
were immediate-release preparations of stimulants.
Hence, careful monitoring and selection of non-stimu-
lant medications (i.e., atomoxetine) and extended-
release stimulants should be considered in high-risk
groups with ADHD and comorbid conduct disorder
and substance use disorders in order to reduce the risks
of stimulant misuse and diversion.

EMPIRICAL DATA ON CONDUCT
DISORDER/OPPOSITIONAL DEFIANT
DISORDER AND SUBSTANCE USE RISK

Several longitudinal studies have shown that early con-
duct problems or juvenile delinquent behavior increases
the risk for later substance use. A study of inner-city
London boys showed that convicted men were signifi-
cantly more likely than unconvicted men to be heavy
drinkers as young adults and use other harder drugs
compared to unconvicted men [41]. Moffitt et al. [42,43]
used a priori classification of juvenile offending groups
and found that boys in the life-course-persistent and
adolescence-limited offending groups were more likely
to show alcohol dependence and marijuana dependence
at age 18 years than those in recovery, abstainer, and
unclassified groups. Follow-up data for this cohort at age
26 years indicated that life-course-persistent and ado-
lescence-limited offenders were rated by informants as
having more alcohol- and drug-related problems. Using
data from the Oregon Youth Study, a longitudinal study
of 204 at-risk boys in high-crime areas of the Pacific
Northwest who were interviewed annually from ages 9
to 10 years to ages 23 to 24 years, Wiesner ef al. [44]
found that chronic high-level offenders engaged more
often in drug use compared to rare and low-level
offenders. These findings were consistent with the
views that developmental failures associated with
higher levels of antisocial behavior and crime were
predictive of drug use.

Lynskey and Fergusson [45] studied the relationships
between conduct problems and later substance use
behaviors in a longitudinal study of 1265 children in
New Zealand at birth, 4 months, 1 year, and annual
intervals up until the age of 15 years. They gathered
information via maternal interviews, child interviews,
teacher reports, and official records from hospitals and
the police. They studied patterns of alcohol consump-
tion, tobacco smoking, illicit drug use, child behavior,
and confounding factors, such as gender, family social

position, family living standards, family size, parental
discord, parental history of alcohol and drug problems,
parental alcohol consumption, parental smoking, paren-
tal illicit drug use, and parental attitudes of alcohol use.
The results of the study showed that children with
tendencies to conduct problems during middle child-
hood were at a significantly increased risk of tobacco,
alcohol, and illicit drug use by the age of 15 years. There
was a consistent relationship between the extent of
conduct problems during middle childhood and rates
of tobacco, alcohol, and illicit drug use. Children who
had high conduct problem scores at 8 years of age had
elevated levels of alcohol consumption and higher rates
of alcohol-related problems (2.3 times more likely),
daily cigarette smoking (3.6 times more likely), and
illicit drug use (3.0 times more likely) compared to
young people with low conduct problem scores. It
was found that early conduct problems were a solid
predictor of later substance use. This study’s findings
were consistent with research that suggests that early
externalizing behaviors have a highly specific correla-
tion with later developmental outcomes, in particular
regarding conduct disorder as an associated risk of later
antisocial and norm-violating behaviors.

The second portion of the analysis concerned
whether the confounding factors mentioned above
could explain the correlation between conduct disorder
and substance use. It was found that controlling for
confounding factors, such as gender, family socio-
economic circumstances, parental use of illicit drugs,
and marital conflict, reduced the observed associations
between conduct disorder and substance use; however,
even after controlling for such factors, associations
remained between early conduct problems and later
use of tobacco, alcohol, and illicit drugs. The clinical
implications of these conclusions suggest that sub-
stance use prevention strategies should be targeted in
conduct disorder populations [45]. Such offenders are
in greatest need for prevention and intervention efforts
in order to avoid the societal costs of their serious
adjustment problems in early adulthood.

EXTERNALIZING DISORDERS AND
DEVELOPMENTAL OUTCOME

There is a strong interrelation between attention prob-
lems and conduct problems, and there are three main
perspectives as to how these areas influence develop-
mental outcome [46]. The first perspective suggests that
attention problems and conduct problems are part of
general externalizing behaviors and, hence, young peo-
ple with either of these disorders are at an elevated risk
of a variety of negative outcomes including substance
use, crime, and mental health problems [47,48]. The
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second perspective views that conduct problems and
attention problems each have specific consequences
for later development. The dual pathway hypothesis
suggested by Fergusson and Horwood [49] posits that
conduct problems are related to later crime, substance
use, and mental health problems, and attention problems
are more linked to educational underachievement. Hence,
higher rates of educational problems in conduct individ-
uals are due to attention problems and higher rates of
crime, substance use, and mental health problems in
inattentive individuals are due to conduct problems.
The third perspective in the literature suggests that
attention problems and conduct problems combine
non-additively to affect later developmental outcomes.
It assumes that young people with both conduct problems
and attention problems are at higher risk for later adverse
outcomes than expected from the additive risk [50-52].

There are two major hypotheses as to how early
disruptive behavior may affect later substance use and
abuse. The first hypothesis suggests that there are similar
temperamental tendencies during childhood into adoles-
cence and young adulthood. Hence, children with a
predisposition to antisocial, norm-violating types of
behaviors express tendencies in childhood of disruptive
behaviors and in adolescence and young adulthood of
increased use of tobacco, alcohol, and illicit drugs [53].
Behavioral characteristics might include impulsivity,
aggression, high sensation seeking, low levels of
harm avoidance, inability to delay gratification, low
levels of striving to achieve, lack of religiosity, and
psychopathology, particularly conduct disorder [53].
Temperamental precursors such as impulsivity, novelty
seeking, and sensation seeking tend to peak in late
adolescence [54]. The second hypothesis suggests that
social and environmental factors that predispose chil-
dren to problem behaviors may also lead to them
developing substance use problems later in life. Such
factors may include disadvantaged socio-demographics,
parental substance use and attitudes toward substance
use, marital conflict, and individual characteristics [45].
Additional factors that may contribute include stressful
life events, lack of support from parents, absence of
normative peers, perception of high availability of
drugs, social norms that facilitate drug use, and relaxed
laws and regulatory policies [53]. Conduct disorder
increases the risk of early alcohol and cannabis use
and strongly predicts alcohol and cannabis abuse in
adulthood, predominantly in males [55].

CONCLUSION

Externalizing disorders have a major role in the devel-
opment of substance use in adolescents. Though the
role of ADHD in the development of substance use

disorders may be variable in research findings, ADHD
appears to pose a particular risk leading to nicotine use,
which can be a gateway drug toward heavier drug use.
Youths treated with stimulant medications appear to
have a decreased risk of substance use disorders over-
all. Research has consistently shown that youths with
conduct problems have a significantly increased risk of
later illicit drug and alcohol use. Though the link
between externalizing disorders and risk for substance
use is strong, it is worth mentioning limitations to the
empirical data mentioned, mainly that a majority of the
studies in youths have been in males. Little is known of
the respective risk relationship in males versus
females. Temperamental characteristics and environ-
mental factors likely influence later substance use in
adolescents. Overall, individuals with externalizing
disorders are a high-risk group for future substance
use, and specific prevention plans, interventions, and
treatments to address these problems should be
focused upon this population.
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Over the past several decades, attention has been given
to the significant health risk posed by adolescent sub-
stance misuse. In fact, substance use and abuse has been
associated with increased rates of unintentional injury
and morbidity among adolescent populations [1]. In
addition, the threat to health and well-being increases
for those adolescents with co-occurring or comorbid
psychiatric conditions [2]. Due to the high rates of
comorbidity between substance use disorders (SUDs)
and other psychiatric diagnoses, such as conduct dis-
order and attention deficit disorder [3], the link between
SUDs and externalizing disorders among adolescents
has been well researched and documented. However,
much less attention has been given to the risk of SUDs
among adolescents who suffer from internalizing dis-
orders [2,4], although evidence suggests that internaliz-
ing disorders and SUDs frequently co-occur among this
population [5-9]. For instance, community and clinical
study findings indicate that comorbidity rates range
from 9% to 47.9% [4]. Adolescents with comorbid
internalizing disorders and SUDs generally show poorer
treatment outcomes in both areas, including more fre-
quent treatment dropout, and higher relapse rates [2,10—
12]. These statistics highlight the need to examine the
relationship between SUDs and internalizing disorders
among adolescents much more closely.

Internalizing disorders are a class of disorders char-
acterized by inner-directed symptomatology and are
among the most common psychiatric disorders that
emerge during adolescence [4,13,14]. Among adoles-
cents, internalizing disorders comprise multiple clas-
ses including mood disorders (e.g., major depressive

disorder, dysthymic disorder, bipolar disorder); anxi-
ety disorders (e.g., avoidant disorder, separation anxi-
ety, phobias, obsessive-compulsive disorder); eating
disorders (e.g., anorexia nervosa, bulimia nervosa);
and psychotic disorders (e.g., schizophrenia, schizo-
phreniform, schizoaffective disorder, delusional dis-
order, psychotic disorder NOS) [13]. Although the
comorbidity of SUDs and internalizing disorders can
have a greater impact on the lives and treatment
outcomes of these adolescents (as opposed to their
non-comorbid counterparts), substance use issues are
often not assessed, addressed, or properly treated in
mental health settings [2,15-17]. Similarly, professio-
nals qualified to treat adolescent substance use/abuse
may not have the appropriate training to treat co-
occurring mental health issues [18]. Given that inter-
nalizing disorders increase the risk that an adolescent
will develop SUDs, it becomes increasingly important
to provide comprehensive psychiatric assessments for
adolescents that can test for the presence of more than
one Axis I disorder [19] and that can ensure appropri-
ate screening for the presence of SUDs, regardless of
the initial psychiatric presentation [5].

This chapter will examine the most common classes
of adolescent internalizing disorders (mood disorders,
anxiety disorders, eating disorders, and psychotic dis-
orders) and their comorbidity with adolescent SUDs. In
the examination of each internalizing disorder, we will
discuss prevalence and comorbidity rates, along with
illness progression and outcomes. Each section will
conclude with a presentation of theories to help explain
the predictive relationship between the internalizing
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disorder and the subsequent development of SUDs
among adolescents.

SUDS AND MOOD DISORDERS AMONG
ADOLESCENTS

Mood disorders include but are not limited to major
depressive, dysthymic, and bipolar disorders, and are
characterized by both emotional (e.g., sadness,
hopelessness), biological (e.g., appetite and sleep diffi-
culties) and/or cognitive symptoms (difficulty concen-
trating, thoughts of death) [20]. Depressive disorders,
which include major depressive disorder (MDD) and
dysthymic disorder, are the most commonly experienced
mood disorders among adolescents. According to the
2004 National Survey on Drug Use and Health
(NSDUH), the lifetime prevalence of all forms of ado-
lescent depression is 14% [21], compared to a lifetime
prevalence of 1% for bipolar disorder among adoles-
cents. In addition, recent surveys indicate that lifetime
rates of illicit drug use among adolescents are high.
Results from the 2003 Youth Risk Behavior Survey
indicate that approximately 40% of adolescents had
used or experimented with an illicit substance at least
once during their lives [22].

Adolescence is characterized by specific psychosocial
challenges and changes in the brain that increase the
probability that psychiatric difficulties and substance
abuse will emerge during this developmental period in
young people who are predisposed to these conditions
[23]. Consequently, it is not surprising to see a concom-
itant increase in the prevalence of depression and sub-
stance use among this age group [24], resulting in a
strong association between depression, smoking, drink-
ing, and illicit drug use among teens [25]. In fact,
depression is second only to externalizing disorders as
the most commonly diagnosed comorbid disorder
among adolescents with SUDs [26]. Adolescents who
have a substance dependency are 5.6 times more likely
to have comorbid depression than their counterparts who
are not substance dependent [5]. Across several com-
munity samples, the prevalence of comorbid depression
and SUDs among adolescents has been found to range
from 11% to 32% [4]. Findings from studies of clinical
samples indicate that these rates are often higher among
adolescents in treatment for addictions. For example,
Lubman et al. [27] found that 27% of adolescents
seeking substance abuse treatment met the criteria for
current depression, and 46% had experienced a major
depressive episode (MDE) in the previous year. It should
be noted that these prevalence rates are greatly affected
by gender. As internalizing disorders, particularly
depression, have been found to occur more frequently
among adolescent girls compared to adolescent boys,

who more frequently experience SUDs [6], a similar
gender disparity can be seen in the comorbid manifes-
tations of depression and SUDs. Among adolescents
referred for substance abuse treatment, 69% of adoles-
cents girls experienced comorbid MDD compared to
37% of adolescent boys [28].

Although the occurrence of bipolar disorder is not as
common as depression among adolescent populations, the
association between bipolar disorder and SUDs is equally
strong [29], if not stronger [30]. Those adolescents who
suffer from bipolar disorder are at increased risk for
developing SUDs, and this risk may be even greater
than the risk faced by adults with bipolar disorder.
Specifically, lifetime prevalence rates of alcohol and
drug use disorders were found to be greater among those
who experienced adolescent-onset bipolar disorder than
among those whose bipolar disorder began in adulthood
[31]. In addition, Wilens et al. [32] found that adolescents
with bipolar disorder were 2.8 times more likely than their
counterparts without bipolar disorder to experience a
substance abuse problem, even after controlling for demo-
graphic information and other psychiatric history. It is
clear from these findings that SUDs and mood disorders
frequently co-occur among adolescents. Unfortunately,
those adolescents who suffer from comorbid SUDs and
mood disorders often experience negative outcomes and
prolonged recovery.

Iliness Progression and Outcomes

Adolescents who are concurrently diagnosed with SUDs
and a mood disorder may experience a worse prognosis
than those adolescents who develop a mood disorder or
SUDs separately. For instance, depression in combina-
tion with substance use has been shown to increase the
risk for adolescent suicide [33], while also increasing
the risk for aggressive, high-risk criminal activity when
delinquent behaviors are also present [34]. In fact, the
widespread use of alcohol and other illicit drugs among
adolescents has been identified as an influential factor
contributing to the rate of adolescent suicide. Specifi-
cally, intoxicating psychoactive substances may
increase impulsivity and predispose users to suicide
attempts [35]. In addition, co-occurring SUDs and
mood disorders may complicate treatment for both
illnesses and produce negative outcomes, such as high
treatment dropout rates [11], more persistent substance
use involvement [3], and an increased risk for substance
use relapse [36]. Due to the strong relationship between
mood disorders and SUDs, and the increased risk for a
negative prognosis for those adolescents who suffer
from both, it is important for clinicians to identify the
presence of both disorders in order to inform effective
treatment.
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Theories to Explain the Risk

Many studies seem to indicate that internalizing disor-
ders, such as bipolar disorder and depression, typically
precede the onset of SUDs [4,29]. This would suggest
that internalizing disorders are a risk factor for later
substance use problems. In support of this hypothesis, a
youth study conducted by Kaplow and colleagues [37],
found that youths with more depressive symptoms at an
early age were at an increased risk for developing
alcohol problems later in life. In addition, findings
from a community sample of adolescents found depres-
sion to precede the development of SUDs in 58.1% of
the cases [38]. Similarly, among adolescents with
comorbid bipolar disorder and SUDs, Wilens et al.
[39] found that bipolar disorder preceded the onset of
SUDs in 55% of the cases in their study; and Goldstein et
al. [40] found that it preceded SUDs in 60% of their
cases. Theories offered to help explain this temporal
sequencing purport that adolescents may use substances
to self-medicate and cope with the negative affect
associated with mood disorders [19,41]. Thus, the
treatment of internalizing disorder may help to prevent
the subsequent development of SUDs among adoles-
cents [4].

Finally, there is evidence to suggest that the associa-
tion between SUDs and mood disorder may be due to
confounding variables, such as academic problems,
discipline problems, and social skills deficits [42], or
an underlying factor that may be causing both disorders
[4,19]. When examining the underlying factor hypothe-
sis, some studies suggest that the factor may be a health-
compromising lifestyle or a disposition toward
unconventionality [43]. Another hypothesis focuses
on Eysenck and Eysenck’s personality model, which
identifies three personality dimensions — psychoticism,
extraversion, and neuroticism [44]. Neuroticism has
been associated with traits frequently seen in internaliz-
ing disorders, such as anxiety and depressive symptoms,
and this personality trait has been linked to alcohol
misuse [45]. Regardless of the mechanism to explain
the association, there is a substantial literature to support
a strong relationship between mood disorders and SUDs.

SUDS AND ANXIETY DISORDERS
AMONG ADOLESCENTS

Anxiety is a natural response to stress and danger, but
can become a disorder when it is excessive,
uncontrollable and affects daily functioning [46]. The
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR) identifies
several anxiety disorders, including generalized anxiety
disorder (GAD), social anxiety disorder, specific

phobia, panic disorder, obsessive-compulsive disorder
(OCD), post-traumatic stress disorder (PTSD), anxiety
secondary to medical condition, acute stress disorder
(ASD), and substance-induced anxiety disorder [20].
Approximately 2.5-5% of adolescents meet criteria
for an anxiety disorder [14,47], and some studies
have shown a slight increase in anxiety disorders during
adolescence [47,48].

Although occurring less often than comorbid SUDs
and depression, co-occurring anxiety and SUDs has a
prevalence averaging between 16.2% and 18.2% across
studies of adolescents [4]. Lubman ef al. [27] found the
prevalence rates for comorbid anxiety and SUDs to vary
as a function of the type of anxiety disorder. Specifi-
cally, they found 27% of adolescents in treatment for
SUDs had co-occurring PTSD, 10% had co-occurring
panic disorder, 2% had social phobia, and 1% had GAD.
One of the strongest relationships between SUDs and
anxiety tends to occur among adolescents who experi-
ence PTSD. This is likely due to adolescents’ high risk
for trauma exposure [49]. Kilpatrick and colleagues [50]
found that adolescents who had a history of witnessed
violence were 9.6 times more likely to experience co-
occurring SUDs and PSTD than their counterparts with-
out a similar history. Likewise, those with a history of
sexual victimization were 6.73 times more likely, and
those who experienced physical victimization were 2.84
times more likely to experience comorbid SUDs and
PTSD. As with depression, the relationship between
anxiety and SUDs tends to vary as a function of gender.
Twenty-four percent of adolescent girls who were
receiving treatment for SUDs had a comorbid diagnosis
of PTSD, compared to 9% of adolescent males [28].
However, the type of substance used/abused may also
impact prevalence rates and the gender effects noted
above. According to Kilgus and Pumariega [19], those
adolescents who abuse cocaine tend to experience
comorbid anxiety more often than adolescents who
abuse other substances, and this effect seems to be
more pronounced among adolescent boys.

Iliness Progression and Outcomes

The findings above provide compelling evidence that
SUDs and anxiety disorder commonly co-occur among
adolescents, particularly those adolescents who are
exposed to trauma, violence, and victimization [51—
53]. While SUDs and anxiety can be debilitating to
adolescents separately, comorbid SUDs and anxiety
disorders are associated with a wide range of impair-
ments, including poor school performance, suicidal
behavior, communication problems, and somatic com-
plaints [51]. The presence of an anxiety disorder
among adolescents with SUDs can contribute to higher
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craving for substances and may negatively impact
treatment outcomes [19]. In addition, Franken et al.
[54] found that the presence of an anxiety disorder
contributed to addiction relapse by interfering with the
development of adaptive coping strategies. This sug-
gests that when treating anxiety among adolescents,
service providers need to consider and properly
address the potential for the subsequent emergence
of a substance abuse problem.

Theories to Explain the Risk

As previously mentioned, studies indicate that internal-
izing disorders, including anxiety, typically precede
SUDs [6]. In a study of 1420 youths, those adolescents
who experienced anxiety earlier in life were twice as
likely to evidence SUDs later [14]. Similarly, Sonntag
and colleagues [55] found that social phobia predicted
nicotine dependence among a sample of adolescents,
although the type of anxiety disorder has been found to
moderate the relationship between SUDs and anxiety.
For instance, earlier symptoms of GAD predicted later
alcohol use among a community sample of adolescents,
while separation anxiety did not evidence this same
relationship [37].

Similar to depression, hypotheses proposed to help
explain this temporal relationship suggest that adoles-
cents may use substances such as alcohol to help cope
with and manage their anxiety. This is particularly true
among those adolescents who suffer from social anxi-
ety [56], and PTSD [52,53]. Among adolescents who
experience social anxiety, substances such as alcohol
may help to minimize the anxiety that is experienced
during or in anticipation of social situations. In support
of this hypothesis, Blumenthal et al. [S6] found that
13% of the variance in drinking motives among ado-
lescents with social anxiety in their study was
accounted for by coping related motives, while other
motives for drinking (i.e., increasing positive affect,
enhancing social situations, or avoiding peer rejection)
did not evidence the same predicative relationship. A
similar explanation has been proposed for the associa-
tion between PTSD and SUDs. Specifically, it is
thought that adolescents who have been exposed to
traumatic events such as sexual victimization, physical
violence, and natural disasters, may use substances to
cope with the psychological reactions that result from
the traumas they experience [52,57]. Accordingly,
studies have found SUDs to follow the onset of trauma
in 25-75% of cases, and follow the development of
PTSD in 14-59% of cases [51]. In addition, the use of
substances to cope with PTSD is much more prevalent
among adolescent girls and young women than among
adolescent boys and young men [58,59].

SUDS AND EATING DISORDERS AMONG
ADOLESCENTS

Eating disorders (ED) are syndromes characterized by
severe disturbances in eating behavior and by distress or
excessive concern about body shape or weight [20]. The
DSM-IV-TR lists three major classes of ED [20]: Ano-
rexia Nervosa (AN) (restricting type and binge-eat-
ing/purging type) [60]; Bulimia Nervosa (BN)
(purging type and non-purging type); and Eating Dis-
order, Not Otherwise Specified [20]. In the United
States, approximately 10 million females and one mil-
lion males suffer from an ED [61], and the age of onset
typically occurs during mid to late adolescence
[20,60,62]. ED and weight control behaviors have
been more prevalent in females than males
[20,63,64]; while substance abuse has been more prev-
alent in males [63]. The commonly held perception that
individuals with ED are generally upper-middle-class
white teenage girls or young women must be challenged
as evidence indicates that ethnic minorities [62,65] and
males [62,66] also suffer from ED.

The comorbidity of ED and SUD has been well
established in the literature [62,63,67—72], and the
risk for both is initiated and often increased throughout
the mid to late adolescent period [20,62,73-75]. Com-
mon substances associated with ED include alcohol,
tobacco, marijuana, heroin, cocaine, inhalants, amphet-
amines, methamphetamines, ecstasy, steroids, hallu-
cinogens, and laxatives [62,63,67]. A report by The
National Center on Addiction and Substance Abuse at
Columbia University (2003) indicates that approxi-
mately 50% of individuals with an ED also abuse or
are dependent on alcohol or illicit substances as com-
pared to the 9% of the general population. Further, more
than 35% of individuals with a SUD also report some
form of an ED, compared with a prevalence of 1-3% in
the general population [62]. To show the gravity of the
comorbidity problem, the report indicated that
“Individuals with eating disorders are up to five times
likelier to abuse alcohol or illicit drugs and those who
abuse alcohol or illicit drugs are up to 11 times likelier to
have eating disorders” [62,p.i].

While the common belief has been that substance use
among ED subtypes classified as calorie restrictors (e.g.,
anorexia nervosa) was less common [68—70,72,76], recent
evidence indicates that alcohol and illicit drug use can also
be elevated among this subgroup [67,77]. Among those
who binge eat, the use of nicotine, alcohol, and illicit drugs
is common [62,63,78]. Another study found that approxi-
mately 12—-18% of individuals suffering from AN abuse
alcohol, tobacco, and other drugs, and 30-70% of indi-
viduals suffering from BN struggle with substance abuse
[71]. Some recent evidence has found that: (i) SUDs are
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most common among individuals who report lifetime
diagnoses of both AN and BN subtypes [72,77]; (ii) those
who endorse purging behaviors have higher rates of
SUDs as compared to their non-purging counterparts
[72,77]; and (iii) those individuals with BN report higher
rates of SUDs [68,69,78-80].

Iliness Progression and Outcomes

Eating disorders and SUDs are both long-term, treat-
ment-resistant, and life-threatening disorders that are
susceptible to relapse and, thus, may require ongoing
intensive therapy [62,71]. However, adolescents who
suffer from co-occurring EDs with SUDs often experi-
ence worse treatment outcomes than those adolescents
who suffer from each illness separately. While anxiety
may increase the craving for substances [19], food
deprivation may increase the reinforcing effect of sub-
stances [71], making the combination of EDs and SUDs
that much more difficult to treat. In fact, the presence of
a comorbid psychiatric illness, including SUDs, has
been associated with higher treatment dropout rates,
slower responsiveness to treatment, and lower rates of
remission for those adolescents who suffer from EDs
[71,81]. Again, comprehensive screening, assessment,
and treatment may help to improve prognosis when
these illnesses co-occur.

Theories to Explain the Risk

The temporal relationship between ED and SUDs has
not been clearly established or well understood [62].
Additional research is necessary to determine temporal
order. Evidence indicates that the temporal relationship
can be bidirectional, in that either disorder can have an
initial presentation [62,82]. For example, adolescents
with eating disorders can use substances to both assist
with weight reduction and as a means to help alleviate
the psychological distress associated with having an ED
[62]. Likewise, adolescents with SUDs might run the
risk of using certain appetite suppressant substances that
can play a primary role in the eventual development of
an ED [62]. An ED can also develop in cases where
individuals are in the process of substance withdrawal,
which can often lead to overeating as a compensatory
method to replace the loss of stimulation (as a result of
substance withdrawal) to certain pleasure centers in the
brain [62].

Multiple mechanisms and hypotheses have been
proposed to help understand the comorbidity of EDs
and SUDs [62,83]. The mechanisms outlined fall into
several categories, including psychological/personal,
familial, social, and biological. Psychological/perso-
nal mechanisms include the addictive personality

hypothesis, the impulsive personality hypothesis,
the self-medication hypothesis, and the effects of
other co-occurring psychological disorders (e.g.,
mood, anxiety, personality disorders) and mental
health problems (e.g., low self-esteem, stress/coping,
child abuse) [62,68]. The familial mechanisms include
dysfunctional family interaction patterns (e.g.
unhealthy parent—adolescent relationships, low paren-
tal monitoring of adolescent behavior), and family
histories of ED and SUDs [62,68]. Social mechanisms
include peer influences (e.g., unhealthy social norms,
peer pressure related to high-risk behaviors) and
media influences (e.g., advertising and marketing
aimed at dieting, weight loss, and substance use)
[62]. Finally, the biological mechanisms include
genetic factors, which can predispose individuals to
both EDs and SUDs [68]. It is important to note that
while these mechanisms and hypotheses seem plausi-
ble, the empirical evidence for their existence or
confirmation remains inconclusive.

SUDS AND PSYCHOTIC DISORDERS

Psychotic disorders are serious debilitating thought
disorders characterized by disturbances in perception
and reality testing, and accompanied by delusions and/or
hallucinations [20]. Although the onset of psychotic
disorders such as schizophrenia and schizoaffective
disorders peaks during adolescence the actual preva-
lence of psychotic disorders among adolescents is low,
with community sample estimates ranging from 0.54%
to 1% [84].

While not as prevalent among adolescents as some of
the other internalizing disorders, there is still a strong
association between psychotic disorders and SUDs
[85,86]. The lifetime prevalence rate for alcohol abuse
in adolescents with schizophrenia has been found to be
as high as 53.5%, and for other illicit substances to be
47% [87]. Reimherr and McClellan [85] found that one-
third of adolescents with a schizophrenia or a schizo-
affective diagnosis also evidenced substance abuse
problems, with schizoaffective disorders found to occur
more commonly with SUDs among this population.
According to Pencer and colleagues [88], adolescents
with psychotic symptoms use more illicit substances,
particularly cannabis or marijuana, than their adolescent
counterparts who do not evidence psychosis, and even
more than adults who experience psychotic symptoms.
This suggests that substance use is a particularly signifi-
cant risk for those adolescents diagnosed with psychotic
disorders.

A vigorous debate persists over the relationship
between cannabis and psychosis. One position is that
cannabis can create a lasting psychotic disorder; the
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other is that those at risk of psychotic disorders or
those in a prodromal state are at high risk of substance
use [89].

Iliness Progression and Outcomes

Unfortunately, the co-occurrence of psychotic disorders
and SUDs leads to particularly problematic outcomes,
complicating treatment success for both illnesses. Stud-
ies have found that the dual diagnosis of schizophrenia
and substance use has been linked to an increase in
recurrence of symptoms, more violent outbursts, hospi-
talizations and suicide, an increased susceptibility to
victimization, and a decrease in adherence to treatment
[90]. Reimherr and McClellan [85] found a similar link
to increased hospitalizations for those adolescents
dually diagnosed with SUDs and schizophrenia or
SUDs and schizoaffective disorder. In addition, they
also found a link to poor school performance and low
academic achievement.

Theories to Explain the Risk

As with the internalizing disorders discussed above,
theories to help explain the development of SUDs
among adolescents with psychotic disorders focus on
affect regulation or self-medication models. As previ-
ously mentioned, these models propose that adolescents
use substances to cope with negative affect [23]. Among
adolescents suffering from a psychotic disorder, sub-
stances can be used to alleviate or numb feelings of
alienation, fear, confusion, anxiety, dysphoria, and
depression — negative affect frequently reported by
adolescents with psychosis [23,87]. In a study of 70
adolescents between the ages of 15 and 20, Pencer and
Addington [23] found support for this hypothesis.
According to their study findings, negative affect pre-
dicted substance use/misuse among adolescents diag-
nosed with a psychotic disorder, but it failed to predict
substance use/misuse among adolescents who did not
evidence psychosis.

Another model suggests that there may be underlying
personal characteristics that are associated with both
illnesses. This model, termed the deviance prone model,
purports that psychotic disorders and SUDs frequently
co-occur because they are both deviant behaviors, and
all deviant behaviors share underlying characteristics
that include a difficult temperament, cognitive dys-
function, and a disturbance in psychological self-regu-
lation. According to this model, children begin to
develop these deviant characteristics as a result of
deficient socialization from the family, which is
reinforced later in life through association with deviant

peers [23]. However, the link between deviance and
substance use has been established in adolescent popu-
lations that do not evidence psychosis [91], so this model
may not adequately explain the unique link between
psychotic disorders and SUDs.

Finally, there are models that suggest the use of
substances may actually contribute to the subsequent
development of a psychotic disorder [90,92]. While
substance-induced psychosis is typically transient and
rarely leads to a more serious psychotic disorder, some
studies have shown links to substance use in early
adolescence, particularly the use of marijuana and meth-
amphetamines, and the subsequent development of psy-
chotic disorders such as schizophrenia and
schizophreniform disorder [92,93]. According to this
model, the developing brain during early adolescence
may be particularly susceptible to the cumulative neu-
robiological effects of certain drug exposure, which may
lead to the experience of more severe psychosis later in
life [90]. Although the direction of the relationship may
vary, these models all point to a strong link between
psychotic disorders and SUDs, a risk that service pro-
viders must consider when treating adolescents with
psychotic disorders.

SUMMARY AND CONCLUSIONS

Based on the literature reviewed above, the relationship
between SUDs and internalizing disorders among ado-
lescents is strong, particularly among adolescent girls
[4,25,26,29,30,50,62,63,85,86]. While several models
have been proposed to help explain this strong associa-
tion, the model that has been cited most often and has
received the most empirical support is the affect regula-
tion or self-medication model [19,23,41,56,62,87]. This
model suggests that adolescents who are suffering from
internalizing disorders use substances to self-medicate
in an attempt to regulate or mitigate the negative affect
associated with their internalizing illness, ultimately
leading to a SUD. Clearly, the risk that adolescents
with internalizing disorders may develop a subsequent
SUD is high [23,32,37,56,62], which needs to be con-
sidered and properly addressed by service providers.
The co-occurrence of internalizing disorders and SUDs
has definite treatment implications, often complicating
illness progression and treatment outcomes for both
disorders. This highlights the need to ensure that com-
prehensive psychiatric assessments for adolescents
screen for SUDs, regardless of adolescents’ initial psy-
chological presentation, and that adolescents with a dual
diagnosis receive a single treatment plan that addresses
both SUDs and internalizing disorders as primary con-
cerns [5].
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INTRODUCTION

Substance use and misuse among young people contin-
ues to present a significant health risk. According to the
2009 National Survey on Drug Use and Health, the
prevalence of illicit drug use in adolescents was 10%,
that of tobacco use was 11.6%, and for alcohol use was
14.6%. An extensive body of research has demonstrated
the problematic effects of adolescent substance use upon
neurological development, psychological functioning,
and academic and vocational achievement. In addition,
this exposure may lead to related risky behaviors such as
impaired driving, which are explored in more depth in
Chapter 12.

However, the prevalence of substance use among
youths with chronic medical illness or neurodevelop-
mental disorders, and any specific effects upon this
population, have not been adequately investigated.
This lack of empirical research may contribute to false
beliefs that chronic medical illness may be a protective
factor against substance misuse in youths. In a previ-
ous study, Alderman and colleagues [1] found that
there were no differences in rates of substance use
between healthy adolescents and those with chronic
illnesses, and that in fact misuse may be more likely in
medically ill youths.

Dramatic advances in recent decades in medical
treatments for pediatric disease have improved quality
of life and prolonged survival of children and adoles-
cents with chronic and severe illnesses. Among adoles-
cents with chronic and severe illnesses, improved
medical outcomes likely have profound effects upon
developmental challenges that face these youths as they

cope with their illnesses. As they embark upon devel-
opmentally crucial tasks, which include moving toward
autonomy, separating from parents, and forging individ-
ual identities, adolescents with chronic illness are also
forced to reckon with the limitations, frustrations, and
morbidities associated with their illnesses, and sub-
stance use is not infrequently present. Substance exper-
imentation and misuse appears to be a common behavior
among adolescents with medical illnesses, with a variety
of factors likely contributing to robust prevalence rates.
Adolescents may attempt to enhance their self-image
and gain peer acceptance to relieve stress and bolster
fragile coping skills while engaging in “devil may care”
nihilistic behaviors that fly in the face of the constant
focus on health that characterizes much of their exis-
tence in managing chronic illnesses [2].

Risky behaviors are behaviors that compromise the
psychosocial aspects of successful adolescent develop-
ment [3]. In addition, risky behaviors such as substance
use can also potentiate physical morbidity and decrease
the efficacy of medical management particularly in
those with chronic medical illness. Frequent use of illicit
and licit substances can damage current health and
present physical and psychosocial issues in adulthood
[4]. Another important risky behavior particular to this
population is poor adherence to treatment, which can
produce a greater negative impact on health status than
the illness itself [5].

This chapter reviews existing information about sev-
eral chronic medical illnesses, namely asthma, sickle-cell
disease, cystic fibrosis, cancer, diabetes, fetal alcohol
spectrum disorder, and juvenile rheumatoid arthritis.
Although the data to review are quite limited, this chapter
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will attempt to take a comprehensive look at the phe-
nomenon of substance use among youths with chronic
medical illness. It will examine the prevalence of these
comorbidities, some possible reasons behind their sub-
stance misuse, and the medical effects of these behaviors.

ASTHMA

According to the Centers for Disease Control and Pre-
vention (CDC) and American Lung Association, asthma
is one of the most common chronic diseases among
childhood, affecting 7.1 million children under age 18
[6]. Asthma involves chronic inflammation of the res-
piratory system caused by various types of stimuli, or
“triggers,” leading to swelling and narrowing of the
airways. These processes, if untreated, may cause sub-
stantial functional difficulties including difficulty
engaging in sports, sleep disturbance, the need to avoid
contact with pets and other allergens, and an overall
decreased quality of life [7]. Asthma is also one of the
leading causes of missed school days and hospitaliza-
tion, but with advances in asthma management, affected
children can live full lives without significant burden.

Observers might imagine that children and adoles-
cents with asthma would attempt to avoid any “triggers”
or behaviors that would lead to an exacerbation of their
asthma, but some studies have found quite the opposite.
For example, cigarette smoke is a powerful initiator of
asthma symptoms and respiratory tract inflammation;
however, in a study by Zimlichman et al. [§8], asthma
was not found to be a powerful motivator for smoking
prevention in the adolescent population. The prevalence
of smoking among asthmatics ranges from 20% to 48%
according to the National Longitudinal Study of
Adolescent Health [2,9]. Prevalence rates are reported
to be as high as 55% in children aged 11 to 15 [10].
These statistics are alarming due to the fact that children
and adolescents who smoke are more than four times as
likely to experience an asthmatic attack, and are at
increased risk of other complications including respira-
tory failure or arrest. Smoking cigarettes also leads to
decreased effectiveness of oral and inhaled steroids used
for treatment [8,11]. Alarmingly, children and adoles-
cents who smoke cigarettes can experience a rapid
decline in pulmonary function, requiring higher rates
of hospitalization and increased rates of intubation [2].

Why would asthmatic youngsters be drawn to ciga-
rette smoking when the evidence is robust for the
complications from smoking in asthma? Common psy-
chosocial risk factors may be relevant, including peer
pressure, acceptability of smoking among peers, access
to cigarettes, depressed mood, stress, and lack of social
supports [9]. Having a parent who smokes may be a
particularly potent risk factor, increasing rates of

smoking among asthmatic youths by 30% [12]. Lack
of parental involvement in daily activities may contrib-
ute to increased youth autonomy and psychological
distress, especially depression, which may subsequently
predict smoking initiation in youths [9]. Hublet et al. [7]
also found that improved asthma therapeutics may give
children a false sense of being “cured,” with related
thoughts that smoking will not harm them. Some youths
may take up smoking in order to demonstrate to others,
and to themselves, that they are “normal” despite having
asthma. Studies suggest that neglect on the part of
physicians may contribute to smoking initiation and
lack of smoking cessation: physicians often fail to
give adequate guidance about the harmful effects of
smoking or about avenues to smoking prevention or
cessation [7].

SICKLE-CELL DISEASE

Sickle-cell disease (SCD) and cystic fibrosis (CF) are
congenital conditions with onset of symptoms in child-
hood. They are categorized by some investigators as
“invisible” conditions, as the symptoms of both condi-
tions are often not apparent to onlookers. Although
affected youths may not have obvious physical abnor-
malities, they have a shortened lifespan and often
experience significant functional impairment as a
result of their condition. A psychological burden often
accompanies these conditions, and adolescents with
SCD and CF may have significant rates of risk-taking
behaviors [4].

Sickle-cell disease, or sickle-cell anemia, is named for
its sickle-shaped red blood cells; the abnormally shaped
cells are prone to destruction within the hematological
system, leading to anemia, and also cause impaired blood
flow through capillaries, leading to damage to various
organ systems. SCD is an autosomal recessive blood
disorder caused by a mutation in the hemoglobin gene.
In the United States, it mostly affects those of African
descent, with a population prevalence of 1 in 5000 indi-
viduals; also affected are individuals of Mediterranean,
Middle Eastern, and Indian origin. SCD can lead to
hematological crises including vaso-occlusive events,
hemolytic crisis, aplasia, and splenic sequestration; the
condition also predisposes individuals to infections,
stroke, kidney and lung damage, and priapism. Cerebro-
vascular events are of particular neuropsychiatric interest,
as cognitive and emotional effects may result [11].

According to one study, adolescents with SCD had
significant rates of substance use: the most common
drug of use was alcohol (36.9%), followed by cannabis
(16.8%) and cigarette smoking (6.5%) [4]. In addition to
posing long-term risks of substance abuse and depen-
dence, use of these substances in individuals with SCD
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may present several specific medical risks: alcohol can
lead to dehydration and precipitate a sickle-cell crisis,
cigarette smoking can lead to acute chest syndrome and
stroke, and excessive use of alcohol and marijuana may
lead to episodes of priapism [11,13,14].

CYSTIC FIBROSIS

Cystic fibrosis (CF) is a chronic disease caused by an
autosomal recessive genetic mutation; it affects exocrine
glands of the respiratory and gastrointestinal systems.
The defective gene causes an abnormal secretion of
thick mucus that builds in these systems, leading to
problems with respiration (including pulmonary infec-
tions), chemical breakdown of food, and gastrointestinal
absorption of nutrients. CF patients may suffer from
impaired oxygenation of tissues, recurrent pneumonia,
compromised nutritional status, delayed onset of
puberty, impaired growth, and decreased exercise toler-
ance [11]. CF is typically diagnosed by the age of
2 years, and affects 30 000 persons in the United States,
especially Caucasians of northern or central European
descent; 1000 new cases are diagnosed in the United
States each year.

Britto et al. [4] assessed substance use in adolescents
with CF and found rates similar to or greater than the
age-matched non-CF population. They found alcohol to
be the most common reported substance of abuse, with a
prevalence of 45.5%, followed by marijuana (9.7%) and
cigarette smoking (2.6%) [4]. These authors propose
that adolescents affected by “invisible” conditions such
as SCD and CF may be at risk for higher rates of
substance use and abuse compared with adolescents
affected by more physically visible conditions such as
cancer [4].

Cigarette and marijuana use is of particular concern in
CF patients given the precariousness of the pulmonary
system in the disease. In one study, most patients with
CF who smoked were aware that smoking would have a
negative effect on their health, but initiated or continued
smoking despite this knowledge. Of those patients who
reported smoking initiation, their major influences were
peer groups and “being sociable;” for those who contin-
ued to use cigarettes, they reported doing so out of
“habit” [15]. Smoking worsens clinical outcomes in
CF, with evidence of a dose-dependent relationship
between number of cigarettes smoked and disease sever-
ity [15]. Smoking decreases the clearance of foreign
bodies in respiratory airways, increases cough,
decreases exercise tolerance and cardiopulmonary fit-
ness, and increases mucus production, thereby increas-
ing risk of bacterial infections and subsequent
hospitalizations. Marijuana may have a brief broncho-
dilatory effect in some patients, but long-term effects

include increased airway obstruction, granuloma forma-
tion, and bronchiectasis [15].

CANCER

In the United States, cancer is the second leading cause
of death among children and adolescents. The most
common types of cancer among children are the leuke-
mias (33%), brain cancer (21%), soft tissue sarcomas
(10%), renal cancers (5%), and non-Hodgkin’s lym-
phoma (4%). In the last two decades, huge advances
in cancer therapeutics have revolutionized pediatric
oncology and led to enormous gains in long-term sur-
vival rates: the mean S5-year survival rate among those
diagnosed with pediatric cancers between 1999 and
2005 was 81%, compared with a 5-year survival rate
of 58% among those diagnosed from 1975 to 1977 [16].

With these major advances in long-term survival, new
risks have emerged for cancer survivors, leading to
consideration of “late effects” of cancer. Late effects
are any side effects that may occur more than 5 years
after receiving cancer treatment. These effects may
manifest as damage to organs including the liver, heart,
and lungs [17,18]. Other late effects include cognitive
impairment and psychological symptoms including
depression, anxiety, post-traumatic stress disorder,
and substance abuse. Substance abuse is a particularly
concerning area as cancer survivors may be particularly
susceptible to negative medical consequences as a result
of these behaviors.

The prevalence of cigarette smoking among 10—19-
year-old cancer survivors may range from 5% to15%,
and 2% of adolescents may smoke cigarettes during
active cancer treatment [11]. Hollen et al. [18] reported
significant rates of alcohol (49%), tobacco (25%), and
marijuana use (16%). Notably, rates of substance use
were lower among those who were actively receiving
treatment versus healthy controls. This may be
explained by under-reporting or hypervigilant parents,
or secondary to decreased peer interaction because of
intensive and long-term treatment [18,19]. However,
some reports describe prevalence rates of alcohol and
illicit drug use as high as 84% amongst cancer survivors,
which is not significantly different from age-matched
controls [20,21].

The most studied substance of abuse in adolescent
cancer patients has been tobacco. Cigarette smoking can
compromise antineoplastic therapies, especially chemo-
therapy and radiation, and can lead to more severe
respiratory problems, restrictive lung disease, decreased
efficacy of the treatment, and greater risk of developing
a secondary tumor or disease recurrence [11]. The
adolescent cancer patients most at risk of substance
use and abuse are those who were older when diagnosed
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with cancer, had lower household incomes, and were
less educated [11]. Higher rates may also be seen in
cancer survivors whose treatment was not pulmonary
related and who did not receive brain irradiation [11].

Why do youths who are either actively fighting
cancer, or who have recently emerged from treatment,
engage in substance use at such significant rates? Per-
haps as a part of normal maturation and development,
these adolescents strive to “fit in” and feel “normal”
among their peer groups. They may perceive that the use
of illicit drugs is a normative behavior among their age
cohort [22]. In turn, they might try to “make up for lost
time” as they emerge from the relative quarantine of
active cancer treatment. After months or years of missed
school and missed social engagements as a result of very
intense treatment for cancer, survivors may pursue
activities such as substance use that they perceive as
normative activities for “normal” teens. Additionally,
unrecognized or untreated emotional distress such as
depression or PTSD may play a role in increased rates of
substance use. Clinicians must pay particular attention
to these health behaviors and provide focused anticipa-
tory guidance for cancer patients and survivors around
risks related to substance use and abuse in this
population.

DIABETES

Diabetes mellitus (DM) is a chronic metabolic disorder,
affecting millions of young people per year, character-
ized by excessively high glucose concentration in the
blood. Glucose is needed by the body to provide energy
to the brain, muscles, and other tissues. Insulin is a
hormone produced by cells in the pancreas that responds
to high levels of glucose by facilitating its uptake into
cells. In diabetes mellitus, this uptake doesn’t occur,
leading to various health problems.

Type I diabetes mellitus, formerly known as insulin-
dependent or juvenile-onset diabetes mellitus, occurs
when the beta cells of the pancreas are destroyed by
unknown mechanisms, and the pancreas is unable to
produce insulin. Type II diabetes mellitus, formerly
known as adult-onset diabetes, occurs as a result of
insulin resistance or inadequate use of insulin by the
organs. Both forms of DM, when not properly treated,
can lead acutely to polyuria, polydipsia, polyphagia,
weight loss, fatigue, blurred vision, ketoacidosis or
coma; when not managed well, chronic DM leads to
an array of pathologies affecting brain, nerves, eyes,
heart, and kidneys.

The diagnosis of DM involves the detection of high
circulating glucose in the blood. Once detected, DM can
be controlled via dietary modifications, exercise, admin-
istration of insulin, and other medications. Proper

control of both type I and type II diabetes involves
modifications in behaviors and life rhythms that can be
very challenging for patients to maintain. Adolescents
may be particularly at risk for poor management of DM,
as various developmental and psychological factors,
including struggles for autonomy and rebellion against
authority, the quest for identity and assimilation with
peers, and feelings of invulnerability, run directly counter
to the daily discipline and self-control required to main-
tain appropriate health behaviors to manage DM [23,24].

Risky behaviors that commonly emerge among ado-
lescents, including misuse of legal and illegal sub-
stances, may further contribute to inadequate diabetes
management. Several studies suggest that the most
common substances of abuse in this population are
cannabis, cocaine, stimulants/ecstasy, and nicotine,
though reports of prevalence of substance use in this
population are rare. One study [11] records prevalence
for nicotine abuse to be 8-26% amongst diabetic ado-
lescents. Possible explanations for the frequency of
smoking include difficulties adjusting to the emotional
strain of having a chronic illness, poor social support,
sensation-seeking and rebellion, poor academic per-
formance, low self-esteem, and anxiety [25]. Adolescent
smokers with parents who smoke, and those who see
smoking as part of their identity (including those smok-
ing in order to become part of an “attractive” group of
peers), are at higher risk of developing problematic
nicotine abuse [26].

Substance misuse may contribute to poor diabetes
control, risk of hyperglycemic crises, increased risk of
infection, and compromised liver and kidney function
[5]. More specifically, alcohol increases the risk for
ketosis and dysregulation of glucose levels via inhibition
of glucose formation, stimulation of fat breakdown, and
nocturnal hypoglycemia [25]. Smoking increases the risk
of cardiovascular and peripheral vascular disease, retinal
disease, and kidney dysfunction. Opioids can lead to
hyperglycemia, impaired insulin secretion, diabetic
ketoacidosis, and death [27]. Diabetic ketoacidosis, in
addition to marked hyponatremia and seizures, may be
provoked with use of ecstasy and ketamine [28]. Cocaine
can lead to dangerous elevations in glucose [28].

Youths with DM have an additional risk of substance
misuse: inappropriate use of insulin in order to regulate
weight. Adolescent females may be particularly prone to
this phenomenon. Optimal care for type I diabetic
patients involves a strict dietary regime and daily doses
of exogenous insulin [29,30]. Patients may develop
insulin resistance from these daily insulin injections,
with subsequent weight gain, which then leads to rec-
ommendations for more strict insulin regimes to
improve glycemic control. To combat weight gain,
some teens learn to underuse or even omit use of their
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insulin, which prompts deterioration in glycemic control
and increased risk of complications [31]. Some investi-
gators suggest a strong relationship between type I
diabetes and disturbed eating, insulin misuse, and
poor glycemic control that may persist beyond adoles-
cence and into young adulthood [30].

JUVENILE RHEUMATOID ARTHRITIS

Juvenile rheumatoid arthritis (JRA) is a chronic inflam-
matory disorder that affects approximately 50,000
youth ages 6 months to 16 years in the United States
each year. The immune system attacks healthy tissues,
causing systemic symptoms involving the joints, heart,
liver, and spleen.

Substance use has been found in some adolescent
patients who are diagnosed with JRA. A study of 52 teens
with JRA reported that the most common substance of
abuse was alcohol [32]; 19.2% reported experimentation
while 11.2% identified themselves as frequent users.
Nicotine was found to be the second most commonly
used substance, with 11.6% and 3.8% being experiment-
ers and frequent users, respectively. No marijuana use was
reported; however, other illicit drugs (barbiturates, psy-
chedelics, inhalants, and amphetamines) were used over-
all among 1.9% of frequent users.

As with other conditions discussed previously, sub-
stance misuse in JRA may specifically worsen medical
outcomes. Cardiovascular disease is a common compli-
cation of JRA, and alcohol may accelerate cardiac
complications. Additionally, when alcohol use occurs
in patients taking methotrexate, a commonly prescribed
chemotherapy agent in JRA, the risk of hepatotoxicity is
increased [33]. Tobacco use has also been associated
with cardiovascular risks, vasculitis, vessel wall dam-
age, systemic immune system dysfunction, and increas-
ing circulating autoimmune markers [11].

Many patients with JRA have more frequent contact
with rheumatologists than with primary care physicians,
and the use of anticipatory guidance around adolescent-
onset risk behaviors such as substance abuse may occur
less regularly among pediatric specialists. Similarly,
specialists may neglect to interview adolescents alone,
limiting opportunities to encourage accurate reporting of
substance use from teens [32].

FETAL ALCOHOL SPECTRUM DISORDER/
FETAL ALCOHOL SYNDROME

Several developmental disorders are notable for creating
risk for substance misuse. Ones that have been well
studied are those related to fetal alcohol exposure and
the syndrome or spectrum of disorders that follow. Fetal
alcohol syndrome (FAS) occurs in approximately

1-3 per 1000 live births generally, and as high as 1
in 100 births in some higher risk populations [34].
Typical signs of fetal alcohol syndrome include low
birthweight, growth deficiency with delayed motor
development, mental retardation and learning problems,
and other less severe fetal alcohol behavioral effects.
Fetal alcohol spectrum disorder is a term that reflects
acceptance of the variety of signs that may occur rather
than the full FAS [34]. Clinical descriptions of patients
with FAS found that 35% developed alcohol or drug
problems by the time they reached adulthood [35]. Many
with FASD may be missed because they do not fit
traditional eligibility criteria for mental health and
developmental disability services. FASD is not a diag-
nosable mental illness in the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-1V)
but individuals with FASD typically experience cogni-
tive impairment that significantly affects social, educa-
tional, and vocational functioning.

CONCLUSION

This chapter presents information on the risks of sub-
stance use that arise in the context of five different
chronic childhood medical conditions; all are examples
of dynamic situations that can be compounded by
exposure to these toxic substances and by the behaviors
inherent in substance use. Medical conditions are not
protective factors against substance use, and substance
use can have deleterious effects on the underlying
condition. As critical improvements in medical care
prolong the lives of young people living with chronic
medical conditions, particular attention must be paid to
psychosocial risk factors that come to affect these
youths’ lives. Additional research is needed to better
characterize the specific substance use behaviors of
adolescents with chronic medical conditions, and spe-
cific interventions should be developed that prevent
onset of substance use disorders and limit the negative
effects of these risky behaviors upon the lives of young
people already facing significant challenges to leading
healthy and full lives.
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INTRODUCTION AND EPIDEMIOLOGY

Experimentation with substance use is common during
the adolescent years, predominantly with substances that
are easily accessible. In 2008, the Monitoring the Future
Study found that 39% of 8th-graders, 62% of 10th-grad-
ers, and 72% of 12th-graders reported having tried alco-
hol, with 92% of 12th-graders feeling that “it is or would
be fairly easy or very easy to get alcohol” [1]. Most young
people report that they obtain alcohol from their family or
friends. Some parents permit underage drinking, while the
majority of parents are an unwitting source of alcohol. For
example, data from the National Survey on Drug Use
from 2006 to 2009 indicates that 93.4% of adolescents
who drank in the past month obtained their alcohol for
free, and 44.8% of these adolescents obtained it from
family members or from their own homes [2]. For this
reason, family involvement is especially important to
consider when looking at this prevalent problem. The
sources of alcohol and patterns of early use often have
prognostic importance: the younger the onset of alcohol
use, the greater the risk of developing addiction. Data
from a longitudinal study have shown that adolescents
with an age of drinking onset (not counting sips or small
tastes) of 12 years or younger were found to have a 40%
prevalence of lifetime alcohol dependence. Individuals
who initiated alcohol use at 18 years of age were found to
have a 16.6% prevalence of lifetime alcohol dependence,
whereas those who delayed drinking until 21 years of age
have a lifetime prevalence of 10.6% [3].

Adolescent binge drinking constitutes a public health
concern. Binge drinking is defined as four or more
standard drinks for a female and five or more standard
drinks for a male within a 1-hour period [4]. The Mon-
itoring the Future Survey found that 10% of 8th-graders,
22% of 10th-graders, 26% of 12th-graders, and 40% of

college students reported binge drinking within 2 weeks
prior to the date of the questionnaires [1]. Drinking peaks
during college years, with more than 30% of college
students meeting a Diagnostic and Statistical Manual
of Mental Disorders-IV (DSM-1V) diagnosis of alcohol
abuse or alcohol dependence [5]. It is commonly assumed
that young people will outgrow college drinking patterns.
However, Jackson et al. found that binge-drinking college
students had a correlation with heavy drinking at age
29-30 (r=0.29), alcohol consequences (r = 0.35), as well
as symptoms of alcohol dependence (» = 0.38) [6].
Distinguishing between normal and abnormal adoles-
cent alcohol experimentation requires information from a
biopsychosocial assessment. In contrast to adults, where a
pattern of use such as "needing an eye opener" in the
morning is often predictive of alcoholism, information on
a confluence of risk factors is necessary in order to assess
the level of severity of alcohol use in youth. These risk
factors include individual factors (such as depression and
anxiety symptoms, poor self-control, and high sensation
seeking), family factors (such as family addiction, per-
missive parents, or disruptive family relationships),
school factors (such as lack of academic success), and
peer factors. These different types of factors have been
shown to increase the likelihood of crossing over from
normative adolescent alcohol use to more serious alcohol-
related problems. Fortunately, the majority of adolescents
who experiment with alcohol do not develop later life
addiction. Alcohol experimentation is consistent with
other age-appropriate behaviors, including challenging
authority, experimenting with adult behaviors, and risk
taking. Early motivations for drinking include social
facilitation, peer influence, and novelty seeking.
Adolescence is a critical time during which unique
cognitive, physical, genetic, social, and academic
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influences integrate. Early onset of alcohol use can
disrupt this integration and change a person’s life tra-
jectory by contributing to a host of problems [7]. A few
examples of the perils of alcohol experimentation
include personal injury, accidents involving others,
unsafe or unwanted sexual activities, legal charges,
and incarceration. Adolescents lack the experience
and cognitive ability to accurately estimate the proba-
bility of harmful alcohol-related consequences, thereby
increasing the risk of accidents or even fatality.

INFLUENCES ON ADOLESCENT
ALCOHOL USE

Social Determinants

The constant endorsement of alcohol by the media
influences young people’s beliefs and behaviors regard-
ing drinking. In the United States, alcohol use is pro-
moted through radio, television, billboards, and the
internet [8]. A study by Primack et al. found that one
out of every three of the most popular songs contains
either social, sexual, financial, or emotional endorse-
ments for alcohol [9]. Aggressive marketing of flavored
beverages that mask the taste of alcohol targets an
increasingly younger population. For example, the
American Medical Association released a report on
the marketing of “alcopops” — fruit-flavored malt bev-
erages. The article cites a rise in adolescent girls’
drinking, with the average age on having the first drink
now 13 years. Teenage girls report more exposure to
advertisements for these drinks than women over 21, and
were found to drink alcopops more often than women
over 21, despite the alcohol industry’s claim that they
market only to legal age drinkers [10,11].

The types of drinks geared toward young consumers
are predominantly sweet, fizzy, “ready to drink,” or
premixed alcoholic beverages such as alcopops. Alco-
pops are a potential risk for the inexperienced drinker
because the sweet flavor hides the taste of alcohol,
making it easier to become intoxicated. Furthermore,
young people have been shown to perceive alcopops as
being less harmful than other types of alcohol [12],
suggesting that they may be comfortable with drinking
more of them, resulting in greater and/or quicker
intoxication.

Popular caffeinated alcoholic drinks are also currently
being investigated as a source of danger for the young
alcohol consumer. The caffeine can counteract the
sedating effects, which would normally protect the
consumer against overdrinking. Caffeinated drinks are
sold as premixed products, or can be made by mixing
energy drinks with various forms of alcohol. The Cen-
ters for Disease Control and Prevention report that

drinkers who mix alcohol and energy drinks are three
times more likely to binge drink than those who do not
[13]. In addition, those who consume caffeinated alco-
holic drinks are three times more likely to leave an event
highly intoxicated (breath alcohol level >0.08 g/210L)
and are four times more likely to intend to drive upon
leaving compared to drinkers who did not consume
caffeine with their alcoholic drinks [14]. Sweet and
caffeinated alcohol drinks in trendy packaging are
designed to attract young people; such consumers often
lack the knowledge or experience to anticipate the
hazards that can occur at various levels of intoxication.

School-Based Substance Abuse Prevention Programs

School-based substance abuse prevention programs pro-
vide young people with information that seeks to counter
the marketing devices and glamorization of alcohol in
the media. Thirty-nine US states require, and all states
recommend, that schools provide students with sub-
stance use prevention programs [15]. Designing and
evaluating programs that prevent substance use is com-
plex and costly; a review of the different school-based
programs can be found on the National Institute of Drug
Abuse website [16]. Most of the programs advocate that
providing information about the more immediate short-
term health risks in conjunction with other prevention
approaches is more effective than focusing on long-term
risk factors. Examples of other prevention approaches
include social resistance skills training, normative edu-
cation about alcohol use, as well as competence
enhancement skills training. Social resistance training
seeks to increase teens’ awareness about the advertising
techniques used to sell alcohol and tobacco products and
to resist the allure of media pressures in addition to
offers of alcohol or drugs from peers. Teens learn how to
identify and avoid situations where there is likely to
be pressure to drink, and practice realistic and effective
ways of communicating refusal to peers. In normative
education, adolescents learn about the prevalence of
alcohol and drug use. Many adolescents may drink
alcohol as a result of the unfounded belief that most
of their peers and all those around them are drinking.
Normative education is an important technique to cor-
rect misperceptions by emphasizing that there are large
numbers of young people who drink modestly or do not
drink at all. Competence enhancement involves teaching
adolescents social skills, such as decision-making and
self-control, and enables them to apply these general
skills when confronted with an alcohol- or drug-related
situation. Teens with poorly developed social and cop-
ing skills often turn to drugs or alcohol as a method of
facilitating social interaction [17,18]. An active area of
research is computer-delivered school-based prevention
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programs in keeping with the increased utilization of
technology. One study found that a series of computer-
delivered secondary prevention programs reduced alco-
hol use for teens transitioning to college [19]. Clinicians
will recognize many of these prevention strategies
because they are based on common therapeutic inter-
ventions used with young people, aimed at helping them
develop social-cultural awareness, social skills, and
problem-solving capabilities.

Family Influences

Another part of the continuum of factors that contribute
to a young person’s desire to drink is the influence of
their family. Popular federal and state prevention cam-
paigns often read, “Teens that eat dinner with their
family are less likely to drink alcohol.” Indeed, greater
parental involvement in an adolescent’s life acts as a
form of preventive intervention for substance use.
Parental attitudes about substance use have a significant
impact when the adolescent endorses family connected-
ness and high parental supervision. Family connected-
ness incorporates the extent to which an adolescent feels
that their family bonds and communicates with each
other [20].

Increased teen drinking is noted at both ends of the
family economic spectrum: low income and low paren-
tal education are associated with high levels of teen
drinking, whereas high parental education and income
are both associated with binge drinking in adolescents
[21]. Available spending money and low parental mon-
itoring may enable adolescents from these families to
purchase alcohol more frequently and experience
unsupervised drinking opportunities. These findings
highlight the importance of the public health message
to parents, emphasizing parental inquiry about a young
person’s use of spending money, monitoring alcohol in
the household, and keeping track of children’s where-
abouts, not only by asking the young person, but also by
confirming plans and locations with the parents of their
child’s friends.

Parents can potentially pass on their alcohol use
patterns in a number of ways, such as modeling the
behavior for their child, or promoting or aggravating
behaviors associated with alcohol use, such as conduct
problems. Parental modeling has been shown to influ-
ence adolescent drinking, with a correlation between
increased parental drinking during a child’s middle
childhood (mean age = 10.4 years) and increased fre-
quency of intoxication during middle adolescence
(mean age = 16.5 years) [22]. An adolescent’s drinking
behavior may be a psychological and environmental
response to the alcohol use disorder of the caregiver
or parent. Consequently, obtaining a family substance

use history is essential when treating an adolescent;
however, it may be difficult to obtain accurate informa-
tion from the parent due to shame, guilt, or lack of
appreciation of the problem itself. If the drinking care-
giver denies the substance use revealed by the teen, this
creates an opportunity for the skilled therapist to try to
address the “family secret.” The assessment requires the
use of non-judgmental questions, such as inquiring
about drinking patterns as opposed to drinking problems
in the family. Anchoring questions about substance use
to a particular point in time in the family’s life such as,
“Did you drink when you were in the military or after the
divorce?” may also be helpful. Motivating an addicted
parent to look at the role that their own substance use
plays in their child’s problem may prove to be a life-
altering intervention for an adolescent who is acting out
their distress as exemplified by the following vignette.

Robin said that the school counselor referred her
to a psychiatrist. She told the psychiatrist about
the chaos in her family and her father’s drinking.
Robin said that she was not drinking nearly as
much as her friends. The psychiatrist wanted to
have a family meeting but her father refused,
however, he did go in to see the psychiatrist
alone. Robin said that she never saw the psychia-
trist again and her schoolwork improved. She
wanted to thank the psychiatrist because soon
after the meeting, her father went into treatment
for his alcoholism and she was finally able to have
a relationship with her Dad.

The social and psychological dysfunction that results
from growing up in a home with an addict parent may
promote substance use. Parental addiction also often
leads to decreased monitoring of the child, high levels of
family conflict, low bonding, and abuse [23]. According
to the Substance Abuse and Mental Health Services
Administration (SAMHSA), an estimated 8.3 million
children in the United States currently live with a parent
who meets criteria for a substance use disorder. A large
proportion of children with addicted and alcoholic par-
ents are resilient. These children often obtain positive
attention from other people and develop adequate com-
munication skills, caring attitudes, desires to achieve,
and beliefs in self-help. A common factor found in
resilient youths is intelligence greater than or equal to
the average [24].

Children significantly impacted by maternal alcohol-
ism may be suffering from fetal alcohol spectrum dis-
orders. Fetal alcohol exposure is a leading known cause
of intellectual disability in the United States and Europe
[25,26]. Moderate and heavy alcohol use during preg-
nancy is associated with a spectrum of disorders that
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involve physical, mental, behavioral, and learning dis-
abilities. Fetal alcohol syndrome (FAS) is characterized
by particular physical and mental/neurological defects,
including abnormal facial features, reduced or slowed
physical growth, a small head, and slowed intellectual or
behavioral development. Approximately 1.9 in every
1000 babies worldwide are born with FAS [25]. The
incidence of fetal alcohol spectrum disorders (FASD) —
describing individuals who do not have all the character-
istics of FAS but have still had prenatal alcohol exposure
— is estimated to be at least three times that amount [27].
Children with FASD carry a substantial risk of devel-
oping early addiction due to genetic vulnerability, cog-
nitive and behavioral problems, and environmental
stresses associated with having a potentially addicted
mother. A longitudinal study by Baer ef al. [28] found
an association between in utero alcohol exposure and
higher levels of alcohol use and problems of the off-
spring at 14years of age, even after controlling for
family history and environmental factors. A similar
study by Alati et al. [29] 0f 4363 adolescents also found
a link between maternal alcohol use and increased
adolescent drinking. Mothers who drank three or
more drinks on each drinking occasion during preg-
nancy were found to have offspring who were at an
increased risk of binge drinking during their adolescent
years. A follow-up study assessed this cohort at 21 years
ofage and found a strong relationship between maternal
binge drinking in early pregnancy and offspring alcohol
use disorders later in life [29].

Information about resources to screen for FASD are
readily available at the Fetal Alcohol Disorders Soci-
ety website [30]. A positive fetal alcohol exposure
screen gives the clinician more information about the
adolescent’s presentation and consequently allows for
more tailored treatment. To obtain information about a
mother’s drinking history, clinicians should show sen-
sitivity. It is recommended to initially inform the
mother that half of all women are unaware that they
are pregnant until 3 months into their pregnancy, then
proceed to ask if she was drinking during this phase
when she was unaware of the pregnancy [31]. More
indirect, non-judgmental questions such as these will
aid in obtaining an accurate family history, thus poten-
tially revealing more about the unique adolescent’s
path to substance use.

Genetic Risk Factors

Aside from the psychological and environmental risks
for developing alcohol use disorders, genetic factors
account for approximately 50-60% of the risk, with
recent heritability estimates based on twin and adoption
studies [32]. Family, twin, and adoption studies have

highlighted that environmental factors, such as sub-
stance availability, are often required before any genetic
and biological vulnerability can be phenotypically
expressed. Specifically, a large twin study of alcoholism
[33] found that the concordance rate for male mono-
zygotic (MZ) twin pairs was 77%, as compared to 54%
for male dizygotic (DZ) twins. This study estimated the
heritability of early-onset alcoholism (before 20 years of
age) in males at 72.5+17.5%, with the remaining
variation due to environmental factors. Results of
twin studies of alcoholism among females generally
provide weaker support for the role of genetic factors
underlying the risk for alcoholism in women [32]. In
addition, twin studies have shown that a number of
alcohol-related traits, or phenotypes, such as alcohol
sensitivity [34,35], alcohol metabolism [36], and alcohol
use [37] are also heritable. Analysis of these phenotypes
indicates that children of alcoholic parents have
decreased reactions to the negative effects of alcohol,
especially during initial usage, which can increase the
risk for developing alcohol use disorders [38].

In addition to twin studies, adoption studies have
provided support for the role of genetic factors as
determinants of alcoholism risk. Specifically, studies
have shown that the rate of alcoholism in adopted (i.e.,
reared away) male children of alcohol-dependent par-
ents ranged between 18% and 63%, in contrast to
generally lower rates for adopted children of non-
alcohol-dependent parents, ranging between 5% and
24% [39]. These studies generally concluded that
adopted sons of alcohol-dependent parents were 1.7
to 6.5 times more likely to develop alcoholism, as
compared to adopted sons of controls. Studies of
adopted daughters of alcohol-dependent parents indi-
cated odds ratios with a large range between 0.5 and
8.9 [39]. In summary, twin and adoption studies have
indicated that approximately 50% of the variance in risk
for developing substance abuse and dependence can be
explained by genetic factors [40].

Notably, research has found that the effect of genetic
factors on adolescent behavior varies significantly
across development. For example, an interesting body
of research on Finnish twins found that genetics
accounted for only 18% of the variance in drinking
initiation at age 14. However, at age 16, genetic factors
accounted for one-third of the variability in drinking
patterns, and by age 18, genetic factors accounted for
half of the variability in drinking behavior [41]. In other
words, the genetic risk for alcoholism is expressed more
fully as individuals reach adulthood. Delaying early
alcohol use has been discussed as an important preven-
tive strategy in this chapter; however, it is imperative
not to overlook heavy drinking in the later teenage years
as “just part of the college experience,” and instead
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to consider the possibility it may be a manifestation of a
lifelong disorder, particularly in genetically susceptible
individuals. Such a teen may strongly deny an
alcohol problem, but when the teenager is asked “What
would it mean to have an alcohol problem?” the clini-
cian might learn any of the following beliefs from the
adolescent:

“I cannot have an alcohol problem; I am nothing like my
alcoholic father.”

“I can control my drinking.”

“My friends drink more than I do.”

SCREENING

Pediatricians comprise the frontlines of screening for
adolescent substance use. The American Academy of
Pediatrics advises pediatricians to take an active role in
screening for alcohol and drugs during general visits and
to ensure that they have the training necessary to identify
at-risk adolescents and refer them to qualified healthcare
professionals for further assessment and treatment [42].
However, access to this screening treatment needs to be
expanded. For instance, a study of rural communities in
several different countries found that although 92% of
primary care providers felt that screening for adolescent
alcohol use should start at age 14, only 32% actually
screened all patients [43]. Barriers to this screening
included lack of screening tools and adolescents’ worry
that their physicians would not maintain confidentiality.
To overcome these barriers, the National Institute on
Drug Abuse (NIDA) has provided interactive electronic
training tools and educational resources to foster com-
munication between adolescents and clinicians on its
NIDAMED website [44].

Screening instruments are more accurate in identify-
ing adolescents’ risk level than a clinician’s impression
alone, making them an important tool in alcohol use
prevention. Because adolescents are unlikely to answer
substance use questions truthfully or aloud in the pres-
ence of a parent or to an adult, paper or computer
screening instruments allow for a greater level of pri-
vacy and more accurate answers. In addition, they also
open an avenue for increased communication with the
healthcare provider. When using a screening instrument,
it is important to ask the parents to leave the room and to
explain confidentiality policies with the adolescent. An
explanation of the confidentiality policy is essential in
creating a trusting and productive physician-patient
relationship. Adolescents must be assured that their
answers will be kept confidential and made aware of
the possibilities for breaching that confidentiality, such
as information that may be a safety risk for themselves
or others. Good clinical judgment must be employed for

the safety of the youth. Lack of confidentiality can
inhibit minors from disclosing sensitive information
and create barriers that prove counteractive to attempts
aimed at serving young patients and their parents.
Furthermore, it is important to inform the adolescent
that if there are concerns, the clinician may utilize other
venues of information gathering, such as interviewing a
parent or guardian, to gain a greater understanding of
their situation.

Screening Tools

Some specific screening tools that have been developed
for healthcare providers working with adolescent popu-
lations can be reviewed in more detail in Table 18.1 .
Initial assessments include written screens, such as the
Alcohol Use Disorders Identification Test (AUDIT), as
well as oral screens (such as the CRAFFT). The
CRAFFT is the most commonly used oral screening
tool for substance abuse in adolescents. Prior to admin-
istration of the CRAFFT, the following three prelimi-
nary questions should be asked with regard to the
adolescent’s behavior over the past 12 months:

1. Did you drink any alcohol (more than a few sips)?
2. Did you smoke any marijuana or hashish?
3. Did you use anything else to get high? [45]

If the answer to any of these three questions is “yes,”
the six CRAFFT questions summarized in Table 18.2
should be asked before determining whether further
screening is necessary.

Even if the adolescent answered “No” to all three of
the preliminary screening questions, the clinician must
keep in mind that reinforcement for this positive behav-
ior may be just as important as intervening if an alcohol
use problem becomes apparent. Offering praise and
encouragement for remaining abstinent will help
enforce continuation of the adolescent’s positive behav-
ior. This positive reinforcement may prove to be a
preventive measure in itself.

Both written and oral assessments have their respec-
tive advantages and disadvantages related to time,
privacy, etc., and can be used as preliminary screens
before more individualized plans for care can be
followed. Other screens, such as the Adolescent Drink-
ing Inventory (ADI) and the Rutgers Alcohol Problem
Index (RAPI), have shown very high internal consist-
ency (0.93-0.95 and 0.92, respectively), specifically
for adolescent alcohol use. For instance, in a 7-year
longitudinal study, high RAPI scores in 18-year-old
adolescents were found to be highly correlated with
alcohol use disorder diagnoses at 25 years of age [46].
Apart from these types of screening tools, a physical
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Table 18.1 Screening instruments for adolescent alcohol use.

Screening tool Target Length

Administration
method

Focus of screening  Further

tool

information

AUDIT All age

groups

10 items;
5 minutes

CRAFFT Adolescents 6 items; 5 minutes

Adolescents 24 items;

5 minutes

Adolescent
Drinking
Inventory (ADI)

23 items;
10 minutes

Rutgers Alcohol Adolescents
Problem Index

(RAPI)

Written assessment Screen for

Santis et al. [62]

Interview format

Interview format

Interview format

substance abuse,
as well as
mental health
and behavioral
disorders
Alcohol and drug
use and problem
severity for
adolescents
referred for
behavioral or
emotional
disorders
Investigates
adolescent
drinking by
examining
psychological,
physical, and
social symptoms
Measures
consequences of
alcohol use
related to social
and familial
problems,
psychological
and physical
problems, and
delinquency

Knight et al. [63]

Harrell and
Wirtz [64]

White and
Labouvie [65]

exam or laboratory screen administration to check for
use of drugs other than alcohol may also prove bene-
ficial, as the results have the potential to drastically
change treatment paths. Full details are available in
Treatment Improvement Protocol, Screening and
Assessing Adolescents for Substance Use Disorders
[47].

CLINICAL PRESENTATION

In some unfortunate cases (e.g., if an adolescent arrives
in an emergency room with alcohol poisoning), preven-
tive screening is not an option. In these cases, ideally the
individual is referred for a psychological evaluation
after the acute crisis has resolved. Acute intoxication,
when moderate, may alter mental status and coordina-
tion. However, severe alcohol intoxication may result in

seizure, hypothermia, coma, and death. Adolescents are
particularly vulnerable to the effects of severe alcohol
intoxication. The blood alcohol content (BAC) of ado-
lescents who succumb to coma tends to be lower than the
BAC of adults in coma due to alcohol poisoning. The
BAC associated with certain clinical presentations can
be found in Table 18.3 .

Adolescents are also more likely to binge drink, which
is highly associated with alcohol poisoning. Further-
more, as previously mentioned, adolescents are more
likely to drink caffeinated alcoholic beverages, which
counteract the sedative effects of alcohol. These caf-
feinated alcoholic beverages pose a problem for peers
and clinicians, since alcohol poisoning, which is nor-
mally characterized by vomiting, sedation, and lethargy,
is not as readily recognizable because the patient is
restless or agitated due to the caffeine.
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Table 18.2 CRAFFT screening questions [45].

C Have you ever ridden in a CAR driven by someone (including yourself) who was “high” or had been using alcohol

or drugs?

- R

Do you ever use alcohol or drugs to RELAX, feel better about yourself, or fit in?

Do you ever use alcohol or drugs while you are by yourself, or ALONE?

Do you ever FORGET things you did while using alcohol or drugs?

Do your family or FRIENDS ever tell you that you should cut down on your drinking or drug use?
Have you ever gotten into TROUBLE while you were using alcohol or drugs?

Because alcohol poisoning is an easily preventable
risk for adolescents, parents should be encouraged to
speak to their children about the dangers of alcohol
poisoning. They should emphasize the importance of
contacting the emergency response service or going to
an emergency room in cases where their peers are not
easily arousable, or may be vomiting profusely. Often-
times in a social situation, adolescents will choose to
call a sibling rather than risk calling a parent in the case
of apparent alcohol poisoning. The sibling may have
little further insight into the situation, and may not
realize that the poisoned individual’s BAC may still be
rising due to recently ingested alcohol that has not
been absorbed. Many adolescents fear the harsh

Table 18.3 Blood Alcohol Content (BAC) chart [66].

consequences of receiving an underage drinking cita-
tion if presenting in an emergency room while intoxi-
cated, but the reality is that hospitals cannot disclose
underage drinking to authorities due to privacy laws
[48]. Unfortunately, the fear of police citation persists
if an ambulance is called, since in some instances the
police arrive with an ambulance [49]. For this reason, it
is valuable for the caregiver to have an agreement with
a young person beforehand to contact a parent, adult,
or the emergency response service for assessment of a
situation where a peer is vomiting or is difficult to
arouse. This message is being increasingly reinforced
by prevention programs, mental healthcare providers,
and pediatricians.

BAC level (% by vol.) Effects of dosage

0.02-0.03 No loss of coordination and slight euphoric effect; depressant effects are perceptible.
Reduces nervousness or introversion and increases sociability

0.04-0.06 Lowers inhibitions and produces feelings of well-being; euphoria. Slight memory and
reasoning impairment while actions are more exaggerated or intensified

0.07-0.09 Impaired fine muscle coordination, balance, speech, reaction time, attention span, and
hearing. Flushed appearance and overall improvement in mood; euphoria

0.10-0.125 Inhibited judgment as well as significant impairment of motor coordination. Speech may
be slurred; ataxia

0.13-0.15 Sedative and lethargic effects. Blurred vision and motor coordination condition worsens.
Sense of euphoria is decreased, dysphoria begins to appear

0.16-0.19 Dysphoria predominates, impaired memory and comprehension. Possible nauseous
effects

0.20-0.24 Profound confusion and disorientation; analgesia. Possible vomiting (emesis) or death
due to inhalation of vomit. Blackouts are likely to occur

0.25-0.29 Physical, mental, and sensory functions are severely impaired. Increased risk of
asphyxiation from choking on vomit and of serious injuries due to impairment

0.30-0.34 Blackout and passing out; anterograde amnesia. Lapses in and out of consciousness or
unconsciousness

0.35-0.39 Possible coma; level of surgical anesthesia. Depressed reflexes, decreased heart rate,

urinary incontinence, and vomiting
0.40+ Onset of coma; marked and life-threatening respiratory depression. Level at which most
deaths due to alcohol poisoning occur
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BRIEF INTERVENTION

The recent federal and healthcare initiative to provide
addiction screening and brief intervention by primary
care doctors has been adopted by many pediatricians.
The brief intervention performed by pediatricians after
obtaining a positive screening is aimed at reducing
alcohol-related harm through identification of the prob-
lem as well as tailored advice and support concerning
the risk of hazardous alcohol use. Brief interventions
focus on providing feedback and negotiating behavioral
change. One such technique that can be employed is to
ask the adolescent to promise not to ride with a drunk
driver, asking them to “make arrangements ahead of
time for safe transportation.” The clinician can also
involve parents by asking them to promise to provide
a safe ride with no questions asked, as adolescents may
fear punishment for their whereabouts if they ask for a
safe ride from their parents. In addition to the pedia-
tricians’ office, screening and brief intervention can be
performed when an adolescent presents to the emer-
gency department. A recent randomized controlled
study of brief intervention for adolescents with alcohol
use problems and aggression delivered in emergency
departments found that it reduced aggression and nega-
tive alcohol consequences [50]. Meta-analyses have also
concluded that brief interventions are superior to no-
treatment controls, but should not replace specialist-
delivered extended treatment approaches [51].

Adolescents at high risk may be referred by pediatri-
cians to a child psychiatrist or other mental health pro-
vider to participate in a targeted intervention, involving
several meetings or more intense treatment depending on
the severity of substance use. Targeted interventions
typically involve individual motivational enhancement
or group-oriented motivation with cognitive-behavioral
therapy to encourage behavioral change. The mental
health provider may choose to repeat the same screening
measures administered by the primary care physician
and/or adjust the instructions of the measures to address
more limited time frames (i.e., rather than assessing
alcohol use in the last 12 months, assess use in the past
4 weeks). Repeating these measures on multiple visits can
assess changes in substance use. Beyond the initial
screening, an evaluation involves a relatively comprehen-
sive assessment of the young person’s condition and
specific problems or needs, including medical, psychiat-
ric, and psychosocial status as well as collateral informa-
tion from teachers and caregivers.

DIAGNOSTIC CRITERIA

Beyond screening for problematic alcohol use, the chal-
lenge of diagnosing alcohol addiction involves getting

the drinker to acknowledge the existence of a problem. It
is not uncommon for a young person not to meet
diagnostic criteria based on a self-report; however,
collateral information obtained from teachers and care-
givers can reveal the extent of alcohol use problems.
Adolescents lack a mature capacity for judgment, rea-
soning, and problem-solving. Therefore, adolescents are
less likely to recognize the potential hazards and conse-
quences of their actions under the influence of alcohol.

Alcohol abuse and dependence are diagnosed using
criteria from the DSM-IV-TR, which were developed
based on adult data, and are consistent for all substance
use disorders. DSM-IV-TR criteria define alcohol
abuse as a maladaptive pattern of substance abuse
that can lead to clinical impairment if certain condi-
tions are manifested within a 12-month period. These
conditions are: recurrent substance use that results in
failure to fulfill major obligations; recurrent substance
use in situations that are physically hazardous; encoun-
tering recurrent legal problems in regard to the sub-
stance; or continued substance use even with the
emergence of social or interpersonal problems that
develop as a result of substance use. If one of the
above conditions is met, the DSM-IV-TR classifies
this as substance abuse. DSM-IV-TR criteria further
define substance dependence as a maladaptive pattern
of substance abuse that can lead to clinical impairment.
When any three of seven conditions are satisfied, the
substance use would be categorized as substance
dependence. The conditions used to define dependence
include: tolerance; withdrawal; difficulty in control-
ling use of the substance; a persistent desire or
unsuccessful attempts to control or cut down on sub-
stance use; spending a great amount of time and effort
to obtain, use, conceal, or plan use of the substance;
sacrificing important social, occupational, or recrea-
tional activities for use of the substance; and recurrent
negative physical or psychological consequences that
develop and persist due to use of the substance.
Because the distinction between alcohol and other
substances has recently been emphasized, the
DSM-V, projected to be published in 2012 or 2013,
has sought to create criteria that are unique to each
substance, and to diagnose disorders based on a range
of severity, indicated by the number of symptoms
endorsed [52].

Other limitations in applying these criteria to the
adolescent population also exist. For example, some
of the symptoms, such as withdrawal and alcohol-related
medical problems, may only occur after years of heavy
alcohol use [53], which adolescents do not have. Haz-
ardous use, such as driving under the influence of
alcohol, is only applicable to adolescents who have
access to automobiles [54]. Furthermore, alcohol abuse
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is defined as less severe than alcohol dependence, yet
oftentimes in adolescents, dependence criteria, such as
tolerance, are met before abuse criteria [55,56].

COMORBID DISORDERS

Adolescent alcohol problems do not typically develop in
isolation, as mental health providers tend to see many
young people with multiple challenges and psychiatric
symptoms. Substance use problems are most often
accompanied by other problematic behaviors such as
drug use, early sexual activity, academic problems, and
antisocial behaviors. These behaviors may cluster
because of a genetic and environmental predisposition
to deviant behavior, and may be affected by early life
experiences such as physical or sexual abuse [57]. Thus,
adolescents may begin on a path toward problem use due
to individual and environmental factors. This path may
then be maintained by continued use of alcohol
and further exposure to poor environments with
reinforcement of maladaptive personality traits [57].

Depression, anxiety, attention deficit, and conduct
disorders are common dual diagnoses observed in ado-
lescents with alcohol use disorders, and affect both the
course and treatment of alcohol use disorders. The
diagnosis of a comorbid mental illness poses several
challenges to treatment. A second diagnosis may be the
result of alcohol use, or it may have preceded and
increased the risk of alcohol use. Differential diagnosis
may affect treatment decisions. The earlier the age of
alcohol use onset, the more difficult it is to decipher if
alcohol use preceded the psychological symptoms or
vice versa. In addition, prior diagnosis of a mental
illness may speed the transition from alcohol use to
an alcohol use disorder. For example, social phobia and
externalizing disorders have been associated with an
expedited transition to problem drinking, even when
controlling for other mental illness [58].

Early substance use among children may be a sign of
the development of behaviors associated with conduct
disorder [59]. The risk factors for the development of
overlapping conduct disorder and addiction include
traumatic life experiences, lack of academic success,
and genetic vulnerability as well as the teratogenic
effects of fetal alcohol exposure. In fact, it has been
postulated that conduct disorder represents an early
adolescent manifestation of the same genetic loading
that influences adult alcohol dependence later in life
[60]. This genetic loading may include a spectrum of
behaviors such as impulsivity and risk taking [61].
Adolescents with impulsive behaviors are generally
those who receive attention from their surrounding
adults and are referred to healthcare professionals
for assessment. This association emphasizes the

importance of helping adolescents when the initial
signs of conduct problems are manifest, before their
identity becomes entrenched as the “bad kid,” where
no intervention helps.

SUMMARY

In conclusion, though alcohol experimentation in ado-
lescents is common, it is important to make an effort to
prevent and to monitor at-risk drinking behavior.
School-based prevention programs should provide
education about the glamorization of alcohol by the
media and facilitate the development of social-cultural
awareness, social skills, and problem-solving capabil-
ities. Although school-based programs are helpful in
preventing adolescent alcohol use, there are many
influences, including social determinants, family,
and individual factors, that contribute to an
adolescents’ use of substances outside of school. A
parent’s substance-abusing behavior can also place
children at biological, psychological, and environmen-
tal risk for alcohol use. To prevent their children from
adopting drinking habits, parents must establish their
own intervention, which includes monitoring both
access to alcohol and unsupervised social gatherings.
Parents should also utilize their pediatricians to take
active roles in screening for signs and symptoms of
problem alcohol use in a fashion tailored to adoles-
cents. These pediatricians should advise parents on
how best to communicate with their children about safe
drinking behavior. Mental health care providers should
also be able to evaluate and treat children with a
constellation of social and psychiatric risk factors
for alcoholism. The screening tools reviewed in this
chapter are useful instruments to assess patterns of use
in the context of a relationship where confidentiality
is discussed.
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INTRODUCTION

Adolescence is a period of time for exploration, includ-
ing experimenting with drugs, and stimulants are among
the classes of drugs most commonly used and abused by
adolescents [1-4]. Multiple factors are involved with
adolescents’ stimulant use, and clinical sign and symp-
toms associated with stimulant misuse can be confusing
and difficult to diagnose. The longitudinal course and
prognosis of those who misuse these drugs can vary, and
in severe cases may lead to catastrophic results with
permanent physiological and/or psychological damage
or death. In this chapter we present epidemiological data
on the prevalence of stimulant abuse by adolescents. The
diagnostic criteria for stimulant abuse/dependence,
signs and symptoms of stimulant use, and clinical
vignettes to demonstrate common presenting problems
will be shared. Relevant clinical issues specific to
cocaine, amphetamine, and medical stimulants will be
reviewed. In addition, we explore the complex issue of
youths with attention-deficit’/hyperactivity ~disorder
(ADHD) and the potential for stimulant misuse or
diversion.

We have included college age students along with
adolescents in this chapter for two important reasons.
First, brain imaging studies demonstrate that myelin
maturation of the brain is not completed until the
early to mid-twenties [5,6]. Second, from a psycho-
social perspective, college students are in a special
stage of adolescence and therefore may be regarded
as adolescents both biologically and psychologically
[5-7].

EPIDEMIOLOGY

Cocaine

According to the 2006 Substance Abuse and Mental
Health Services Administration (SAMHSA) National
Survey on Drug Use and Health, 35.3 million Americans
older than 12 years have used cocaine at least once in
their lifetime, with 8.5 million having used crack
cocaine [8]. The survey also reported that in 2006,
2.4 million people over the age of 12 were current
cocaine users [8]. In the 2009 SAMHSA survey,
0.3% of youths aged 12—17 years and 1.4% of those
aged 18-25 years were current cocaine users, with a total
of 1.6 million cocaine users among youths. It is critical
to note the declining trend of initial cocaine use among
persons aged 12 or older: the 1 million first-time users
reported in 2002 had decreased to 617000 first-time
users in 2009 [9]. The 2009 SAMHSA survey also
highlights the decline of initial crack cocaine use among
youths, with 337 000 first-time users in 2002 as com-
pared to 94 000 first-time users in 2009 [9]. Such data
suggest that cocaine and crack cocaine use has recently
declined among adolescents.

Cocaine Studies

The initiation of cocaine usually occurs at high-school age
or later, which is older than that seen with other illicit
drugs [10]. One study showed a later onset of initial use,
with first cocaine use at 23 years of age, and 26.3 years as
the average age of first regular use [11]. The majority of
powder cocaine users are white males, with black males
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representing the majority of crack cocaine users [11].
Major reasons cited for cocaine use include: “to see what
itis like, to get high, and to have a good time with friends”
[10]. Adolescents perceive cocaine as a drug that is more
harmful compared to prescription amphetamine. In addi-
tion, its use is also met with less approval among high-
school seniors. Adolescents at risk for cocaine use
include: those who are single; non-college-bound high-
school seniors; those from a higher socioeconomic status;
and those living in metropolitan areas [10,12]. They are
more likely to be heavy drinkers, consume marijuana, and
have prior legal and psychiatric problems [13]. For most
people, a higher frequency of marijuana use in adoles-
cence is the crucial risk factor for progression to cocaine
use when young adulthood is reached [10,14]. Fortu-
nately, most cocaine users in high school do not develop
dependence later in life [10].

Amphetamines/Methamphetamine

According to the 2006 SAMHSA survey, an estimated
1.2 million Americans aged 12years or older used
stimulants in the past month [8]. More specifically,
0.7 million people over the age of 12 used meth-
amphetamine during the past month. The survey also
indicated that the rate of lifetime use in 2006 was 5.8%
of the population, which was lower than the lifetime use
of 6.5% during the 2002 survey [9].
Methamphetamine (MA) use in 2006 by persons aged
12 and older was highest in the western United States
(1.6%) and lowest in the northeast (0.3%). In the United
States, the overall national prevalence of MA use among
high-school seniors was 1.5% in 2001, which had
declined to 1.1% in 2006. The Youth Risk Behavior
Survey of 9th- to 12th-graders shows lifetime prevalence
of MA use declining from 9.8% in 2001 to 4.4% in 2007
[15]. According to the 2009 SAMHSA survey, the num-
ber of past-month methamphetamine users aged 12 years
or older decreased from 731 000 in 2006 to 502 000 in
2009. The survey results also indicated that initial meth-
amphetamine use among persons aged 12 or older also
declined, from 299 000 in 2002 to 154 000 in 2009 [9].
These surveys indicate that overall methamphetamine use
among adolescents has decreased over the years.

Methamphetamine Studies

Methamphetamine tends to be a drug used by a younger
population, with average age at first use of 19.6years,
and age at first regular use of 21.1