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Preface

In the United States in 2008, 8 million adolescents—almost one-third of all people
aged 12–17—drank alcohol. On an average day, 205 adolescents presented to hospital
emergency departments as a result of their alcohol consumption, often because of alcohol
poisoning. Each day, 76 sought substance abuse treatment.1 Ian Gilmore, President of
the Royal College of Physicians, London, UK, said, “The nation’s growing addiction to
alcohol is putting an immense strain on health services, especially in hospitals, costing
the NHS [National Health Service] over £2.7 billion each year. ” He added, “This burden
is no longer sustainable”—costs had doubled in less than 5 years.2 A specialist clinic for
children with problems related to alcohol misuse was to be launched in the Netherlands
following a marked increase in admissions to hospital of children younger than 16 years
because of alcohol poisoning.3 In Thailand, formerly a low alcohol consuming country,
consumption of alcohol increased 32-fold between 1961 and 2001 (from 0.26 to 8.47 L
per capita, respectively), with a consequent rise in health and social problems, particularly
among young women.4 These events and data draw attention to the fact that youth alcohol
use is a growing concern worldwide.

Although consumption varies between countries and among cultural and ethnic groups,
patterns of use among the young seem to be converging due to the influence of the mass
media, marketing, growing affluence, and globalization. The Surgeon General’s Call to
Action to Prevent and Reduce Underage Drinking5 highlights that the highest prevalence
of alcohol abuse and dependence in any age group is among people aged 18 to 20.
The report goes on to stress that adolescents use alcohol differently from adults, that
they react uniquely to it, and that alcohol has a powerful attraction for adolescents, with
often unpredictable and potentially devastating outcomes.5 The medical costs of underage
drinking (below 21 years of age) in the United States are estimated to be in excess of
$5 billion a year. Notwithstanding all this, alcohol problems in the young are often
ignored or minimized. For example, Australian data6—similar to data elsewhere—show
that parents are the most common source of alcohol among school students.

The latest research demonstrates a compelling need to address alcohol use early, in the
context of human development, and using a systematic approach that spans childhood
through adolescence and into adulthood. The coming tide of medium- to long-term health
consequences of increased youth alcohol use is tragically illustrated by Gary Reinbach,
a 22-year-old Englishman from Dagenham, Essex, UK. This young man died in hospital
after he was refused a liver transplant because he could not prove he had not drunk alcohol
for at least 6 months—one of the requirements for liver transplant in the United Kingdom.
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xii Preface

Mr. Reinbach had been admitted to hospital 10 weeks earlier with cirrhosis of the liver.
His family said he had started drinking at 11 years of age and drank heavily after the age
of 13.7 Most physicians, educators, policymakers, youth workers, teachers, and parents
underestimate this problem and are poorly equipped to deal with it. This book aims to
fill this gap by providing workers from a range of professional backgrounds working
with people aged 12–25 years with authoritative and up to date information about the
effects of alcohol use in the young and, particularly, its management, with an emphasis
on interventions whose effectiveness is supported by evidence.

The first three chapters deal with the sociological and developmental aspects of alcohol
use. Chapter 1 examines the phenomenon of youth drinking in the context of youth culture
in the twenty-first century, highlighting recent changes in drinking patterns, a convergence
between wine-, beer-, and spirit-drinking cultures, and the novel phenomenon of drinking
specifically to become intoxicated as quickly as possible. While Chapter 2 considers the
factors associated with early onset drinking and its consequences, Chapter 3 reviews the
research on the short- and long-term consequences of adolescent alcohol use; in particular,
how much of these outcomes can be actually attributed to alcohol use and how much to
other confounding factors.

The next three chapters focus on the biological aspects of alcohol use. Chapter 4
describes how alcohol is handled by the body, its effects on consciousness and behavior,
and summarizes the neurobiological mechanisms by which alcohol exerts its acute effects
and leads to dependence. Chapter 5 examines a considerable body of new research showing
that alcohol has specific effects on the developing adolescent brain. Chapter 6 discusses
advances in our understanding of the genetic contributions to alcohol use across the life
span but with a focus on adolescence and early adulthood.

Chapters 7–10 describe in some detail prevention and early intervention strategies.
Chapter 7 focuses on universal preventive measures such as alcohol policies, legisla-
tion, and their effect on youth drinking and on preventing harms such as motor vehicle
accidents. There is currently much discussion in the literature and in several countries’
media about minimum pricing policies, thus far rejected by legislators on the incorrect
belief that they unfairly penalize moderate drinkers. Chapter 8 describes the practicalities
of how to mobilize community resources to develop and implement prevention policies
and programs in a specific community. Chapter 9 deals with brief alcohol interventions in
young people and their effectiveness, with a particular focus on those that can be delivered
using new technologies such as the Internet and cell phones. Finally, Chapter 10 examines
preventative interventions in schools, colleges, and military, which are receiving consid-
erable attention in the clinical and policy domains. For example, there is a widespread
belief that college life encourages heavy drinking.

The next two chapters deal with the assessment and diagnosis of alcohol use disorders
in youth, including diagnostic concepts and the classification of alcohol use disorders
in the international diagnostic systems (Chapter 12). This chapter also describes the use
of scales, diagnostic interviews and biological markers. Chapter 11 outlines the clinical
interview of young people who misuse alcohol and emphasizes the importance of empathy
and understanding of the young person’s experiences with alcohol.

The final 6 chapters address various aspects of treatment, with an emphasis on those
that have demonstrated effectiveness or show promise. Chapter 13 deals with the acute
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Preface xiii

management of alcohol intoxication and withdrawal, highlighting the early signs of alco-
hol poisoning. Chapter 14 draws attention to the importance and issues involved in
working with families of adolescents who misuse alcohol. Chapter 15 reviews the large
body of literature on the psychological approaches to the treatment of adolescents who
misuse alcohol that are the current mainstay of treatment, and offers practical advice on
the implementation of these interventions in youth.

The last 10 years have witnessed a dramatic renewal of interest on the pharmacolog-
ical approaches to the management of alcohol use disorders, resulting in a burgeoning
literature. Although research targeting adolescents and young adults is still limited, these
efforts are presented in Chapter 16. Chapter 17 describes the evidence for using 12-step
programs such as Alcoholics Anonymous and advises clinicians on how to make them
more attractive for adolescents and youth. Finally, Chapter 18 gives an excellent picture
of the problems managing alcohol use disorders comorbid with other conditions, a very
common occurrence in clinical practice.

At the beginning of each chapter, there is a list of “key points” that summarize the
thrust of the chapter. At the end, when appropriate, there is a list of sound resources for
practitioners, patients, and families, mostly available in the Internet free of charge. We
also provide a glossary explaining the abbreviations and some of the technical terms used
in this very broad field.

We would like to finish by thanking the contributors very much; they generously agreed
to share their wisdom, knowledge, and clinical experience and adhered to a demanding
and tight schedule. We are in their debt.

John B. Saunders
Joseph M. Rey
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Glossary and abbreviations
Joseph M. Rey

Acamprosate: A drug used in the treatment of alcohol dependence that blocks glutamater-
gic N -methyl-d-aspartate (NMDA) receptors and activates gamma-aminobutyric acid
(GABA) type A receptors. Acamprosate’s main effect in alcohol dependence seems to
be suppression of glutamatergic hyperactivity, resulting in a dampening of craving.

Acetaldehyde: A toxic by-product of alcohol metabolism.

Acetate: A salt or ester of acetic acid; produced from the metabolism of acetaldehyde.
ADH: Alcohol dehydrogenase.
ADHD: Attention-deficit hyperactivity disorder.
Alcohol abuse: The term alcohol abuse is a DSM-IV diagnosis, but is not in the ICD 10.

In DSM-IV, it is defined as a maladaptive pattern of alcohol use leading to clinically
significant impairment or distress and social consequences, with at least one of the
following occurring within a 12-month period:

� Recurrent alcohol use resulting in a failure to fulfill major role obligations at
work, school, home (e.g., alcohol-related absences, suspensions, or expulsions from
school).

� Recurrent alcohol use in situations in which it is physically hazardous (e.g., when
driving an automobile or operating a machine).

� Recurrent alcohol-related legal problems.
� Continued use of alcohol despite having persistent or recurrent social or interpersonal

problems caused or exacerbated by the effects of the alcohol.

Alcohol dehydrogenase (ADH): An enzyme that breaks down alcohol by oxidation,
converting it to acetaldehyde.

Alcohol dependence: Alcohol dependence is a diagnostic entity in both ICD 10 and
DSM-IV, and is described in essentially similar terms in the two systems. In ICD
10, it is defined as a cluster of behavioral, cognitive, and physiological phenomena
that develop after repeated alcohol use and that typically include a strong desire to
consume alcohol, difficulties in controlling its use, persisting in its use despite harmful
consequences, a higher priority given to its use than to other activities and obligations,
increased tolerance, and sometimes a physical withdrawal state.

Alcohol intoxication: See intoxication.
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Alcohol misuse: Alcohol misuse is the use of alcohol in a way that is not consistent with
legal or medical guidelines. It is not a diagnostic term in either ICD 10 or DSM-IV. It
tends to be used as an umbrella term encompassing a range of drinking patterns leading
to disorders, harm, and social problems.

Alcohol Use Disorders Identification Test (AUDIT): A screening and brief assessment
instrument for alcohol misuse approved by the World Health Organization.

Alcohol withdrawal: It is defined by the American Psychiatric Association (DSM-IV)
as the cessation of heavy or prolonged alcohol use resulting in two or more of the fol-
lowing: autonomic hyperactivity, increased hand tremor, insomnia, nausea or vomiting,
hallucinations, psychomotor agitation, anxiety, and seizures.

Alcoholics Anonymous (AA): AA is a self-help group “of men and women who share
their experience, strength and hope with each other that they may solve their com-
mon problem and help others to recover from alcoholism.” The only requirement
for membership is a desire to stop drinking. AA is an informal society of more than
2 million recovering alcoholics throughout the world and is not allied with any religion,
political organization or institution. AA is nonprofessional—it does not have clinics,
doctors, counselors or psychologists and there is no central authority controlling how
groups operate. The “12 steps” provide a framework for self-examination and a road to
recovery.

Alcoholism Type A: See Type A alcoholism.
Alcoholism Type B: See Type B alcoholism.
Allele: One of two or more variants of a certain gene.
Amino acids: The principal building blocks of proteins and enzymes.
Andersen model of health services utilization: A model developed by Andersen and

Laake to determine the use of health services whereby medical contacts are determined
by three factors: Predisposing (gender, age, and socioeconomic status), enabling (con-
ditions that facilitate or inhibit the use of physician services—for example, the distance
to the health center, the type of municipality, working hours, and family size) and need
(such as chronic diseases, disability, new illnesses, and psychological well-being).

AODs: Alcohol and other drug use disorders.
Attention-deficit hyperactivity disorder: A common childhood condition characterized

by developmentally inappropriate inattention, impulsivity and hyperactivity that causes
significant functional impairment.

AUD: Alcohol use disorder.
AUDIT: The Alcohol Use Disorders Identification Test.
BAC: Blood alcohol concentration.
Baclofen: A GABAB receptor agonist which is typically used as muscle relaxant for

the treatment of spasticity, and which is under investigation as a treatment for alcohol
dependence.

BAL: Blood alcohol level.
BASICS: Brief Alcohol Screening and Intervention for College Students.
Behavioral inhibition: A temperament or style of reacting displayed by some infants

and children when confronted with novel situations or unfamiliar adults or peers.
Behavioral inhibition is characterized by withdrawal, avoidance, fear of the unfamiliar
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xvi Glossary and abbreviations

and overarousal of the sympathetic nervous system. These children tend to be fearful,
cautious, quiet, introverted, and shy in unfamiliar situations.

Behavioral undercontrol: The inability, unwillingness or failure to inhibit behavior
even in the face of anticipated or already received negative consequences. Behavioural
undercontrol is considered a risk factor for alcohol misuse.

Binge drinking: The term “binge drinking” or “binge” has no generally accepted def-
inition. Traditionally, a “binge” was used to describe an episode of heavy drinking
occurring over a prolonged period set aside for the purpose. Recent use of the term
“binge” refers to a single drinking session intended to achieve, or actually leading
to, intoxication. The World Health Organization has defined it as consumption of six
10 g drinks (60 g alcohol) in a single session, an amount that would be expected to
lead to perceptible impairment. The United States has recently introduced a definition
of binge drinking meaning the consumption of five or more US standard drinks in a
single session for males (65 g alcohol) and four for females (52 g alcohol). This is also
called the “five/four” measure.

Blood alcohol concentration: It is the concentration of alcohol in a person’s blood; it
is measured either as mass per volume, or as a percentage of mass by mass. Several
measurement units are used:

� Mass per volume of blood in the body (e.g., 80 mg/100 mL).
� Mass of alcohol per mass of blood (e.g., 0.08 g/kg).

Because 1 mL of blood is equivalent to 1.06 g of blood, units by volume are similar
but not identical to units by mass. In anglophone countries, the mass per volume of
blood (e.g., 80 mg/100 mL) is typically used. In many countries, BAC is measured
and reported as grams of alcohol per 1,000 mL (1 L) of blood (g/L). For purposes of
law enforcement, BAC is used to define intoxication and provides a rough measure of
impairment.

Buspirone: A serotonin-1A partial agonist drug that is typically used for the treatment of
anxiety, and is being investigated in the treatment of alcohol dependence.

CA: Cocaine Anonymous.
CD: Conduct disorder.
CDC: Centers for Disease Control and Prevention.
C57BL/6 mouse: An inbred mouse resulting from no less than 20 consecutive genera-

tions of brother–sister matings. This allows the offspring to possess both genetic and
phenotypic uniformity. C57BL/6 mice show a high alcohol and morphine preference.

CHDS: Christchurch Health and Development Study.
Cocaine Anonymous: A 12-step self-help program for recovering cocaine users.
Conduct disorder: A common childhood and adolescent disorder characterized by a

persistent pattern of breaking rules or age-appropriate societal norms (stealing, truancy,
running away from home overnight . . . ).

Cosegregate: The tendency for closely linked genes and genetic markers to be inherited
(segregate) together.

COT: Children of twins design in genetic studies.
Cotinine: An alkaloid found in tobacco and a metabolite of nicotine. Serum and urinary

levels of cotinine are used as a biomarker for exposure to tobacco smoke.
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CPR: Cardiopulmonary resuscitation.
Cytochrome P450: A family of cytochromes, one of which (CYP2E1) can oxidize alcohol

to form acetaldehyde; high alcohol levels stimulate CYP2E1 activity.
DA: Dopamine.
Disulfiram: A drug that inhibits the enzyme aldehyde dehydrogenase and prevents

the metabolism of alcohol’s primary metabolite, acetaldehyde. The accumulation of
acetaldehyde in the blood causes unpleasant effects when alcohol is ingested: Sweat-
ing, headache, dyspnoea, lowered blood pressure, flushing, palpitations, nausea, and
vomiting.

Dizygotic (twins): Also called “fraternal” twins, develop from two separate eggs (zygotes)
that are fertilized by two separate sperm. Like other brothers and sisters, they share
about half of their genetic material.

Dominance: In genetics, it is the phenomenon by which one of a pair of genes (alle-
les) exerts a greater influence that affects the expression of an inherited character.
“Dominant” is the opposite of “recessive.” However, a dominant trait does not mean
higher potency, and recessive does not mean weak; the terms simply refer to the visible
trait, the phenotype, seen in a heterozygote. If only two phenotypes are possible, and
a heterozygote exhibits one phenotype, by definition the phenotype exhibited by the
heterozygote is called “dominant” and the “hidden” phenotype is called “recessive.”

Dopamine: A neurotransmitter that plays important functions in many brain systems
such as those controlling motility, motivation and cognition. Dopamine has a key role
in the reward systems of the brain, providing feelings of enjoyment and reinforcement
to motivate a person to proactively perform certain activities, thus essential in the
mechanisms underlying addiction.

Driving under the influence: A legal term that describes individuals found driving a
motor vehicle while having a blood alcohol concentration above a determined level that
varies between legislatures, for example, 0.05% (g/100 mL) in Australia.

“Dry” pattern of drinking: Refers to a pattern of drinking leading to intoxication, usually
in nonfamily oriented social events. This pattern is common in Northern European
countries.

DSM: The Diagnostic and Statistical Manual of Mental Disorders of the American
Psychiatric Association, currently in its fourth edition (DSM-IV). The fifth edition is
in preparation.

DUI: Driving under the influence (of alcohol).
DZ: Dizygotic or fraternal (twins).
Early onset drinking: Usually, but not universally, understood as alcohol use which starts

before age 14.
Earned media: Also called “free media” (as opposed to paid media—publicity obtained

through paid advertising) refers to publicity achieved through promotional efforts other
than advertising.

Effect size: A measure of the strength of the relationship between two variables in a
population. The most commonly used measure of effect size in the biomedical sciences
is Cohen’s d, which is defined as the difference between two means (e.g., mean days
abstinent among a treated sample minus mean days abstinent among those treated
with placebo) divided by the standard deviation for the whole group. An effect size of
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0.2–0.3 is usually considered “small,” around 0.5 “medium,” and above 0.8 “large”; d
can be larger than one.

Emerging adults: Young adults aged 18–25 years.
EMS: Emergency medical service.
Endophenotypes: Measurable biomarkers that are not directly observable or components

of a disorder. An endophenotype may be neurophysiologic, biochemic, endocrine,
neuroanatomic, cognitive, or neuropsychologic in nature. Endophenotypes represent
more easily understood and measurable variables than the disorder itself.

EOD: Early onset drinking.
Epigenetics: The study of heritable changes in gene function that occur without a change

in the DNA sequence.
Epistasis: The interaction between two or more genes (modifier genes) to control a single

phenotype. The gene whose phenotype is expressed is said to be epistatic, while the
phenotype altered or suppressed is said to be hypostatic.

ESPAD: European School Survey Project on Alcohol and Other Drugs
Event related potential (ERP): Any stereotyped electrophysiological response to an

internal or external stimulus. ERPs are obtained by recording the electrical brain cur-
rents detected on the scalp through an electroencephalogram (EEG).

Executive functions: Term used to describe a set of higher level cognitive abilities that
control other cognitive processes. They include the ability to initiate and stop actions,
to monitor and change behavior as needed, and to plan when faced with novel tasks
and situations. Executive functions allow individuals to anticipate outcomes and adapt
to changing situations.

Externalizing disorders: A broad category of childhood behavior disorders that manifest
in children’s outward behavior rather than their internal thoughts and feelings (inter-
nalizing disorders). These conditions include conduct disorder, oppositional defiant
disorder, and attention-deficit hyperactivity disorder. This term is not used to describe
adult conditions.

FAS: Fetal alcohol syndrome.
FASD: Fetal alcohol spectrum disorder.
FDA: U.S. Food and Drug Administration.
Fetal alcohol spectrum disorder: A variety of alcohol-induced problems that include

fetal alcohol syndrome and other alcohol-induced abnormalities that do not meet criteria
for fetal alcohol syndrome. Fetal alcohol syndrome does not represent the full spectrum
of alcohol teratogenesis, but a subset of individuals exposed to alcohol during pregnancy
that have a recognizable pattern of malformation.

Fetal alcohol syndrome: Fetal alcohol syndrome is a set of malformations occurring in
children exposed to alcohol during pregnancy. It is characterized by physical abnormal-
ities in the face and reduced size of the newborn, as well as behavioral and cognitive
problems. The facial abnormalities include short palpebral fissures and abnormalities
in the premaxillary zone (e.g., flat upper lip, flattened philtrum, and flat midface); evi-
dence of growth retardation (e.g., low birth weight for gestational age, disproportionally
low weight to height); and evidence of neurodevelopmental anomalies (e.g., decreased
cranial size at birth, microcephaly, partial or complete agenesis of the corpus callosum,
and cerebellar hypoplasia).
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5-HT: 5-Hydroxytryptamine or serotonin.
Fluoxetine: A selective serotonin reuptake inhibitor drug, typically used for the treatment

of depression.
Fluvoxamine: A selective serotonin reuptake inhibitor drug, typically used for the treat-

ment of depression.
fMRI: Functional magnetic resonance imaging.
Functional family therapy (FFT): A multisystemic treatment that focuses on the multiple

domains and systems within which adolescents and their families live. In this context,
FFT seeks to develop family members’ inner strengths and sense of being able to
improve their situation, providing the family with a platform for change and future
functioning. FFT follows three phases: “engagement and motivation” (e.g., reattribution
—reframing, developing positive themes); “behavior change” (e.g., therapists provide
concrete behavioral interventions to guide and model specific behavior changes such
as parenting, communication, and conflict management); and “generalization” (e.g.,
helping to generalize positive family change to other problem areas or situations, and
to maintain change and prevent relapse).

Functional magnetic resonance imaging: Detects changes in blood flow in regions of
the brain when performing a task; increases in blood flow reflecting increased neural
activity.

GABA: Gamma-aminobutyric acid.
Gamma-aminobutyric acid: The main inhibitory neurotransmitter in the central nervous

system, playing a key role in regulating neuronal excitability. GABA is also responsible
for the regulation of muscle tone.

Gamma-glutamyl transferase: (Also known as gamma-glutamyl transpeptidase,
gamma-glutamyltransferase, GGT, GGTP, and gamma-GT) is an enzyme present in
cell membranes in many tissues and particularly the liver. Elevated serum GGT activity
can be found in diseases of the liver, biliary system, and pancreas. GGT is used as a
biomarker for abuse and dependence (elevated in about 50%) and to monitor for alcohol
use in people receiving treatment for alcohol dependence.

Gene–environment interaction (GxE): It is the phenotypic effect of interactions between
genes and the environment. Practically all human diseases result from the interaction
of genetic susceptibility and modifiable environmental factors (infectious, chemical,
physical, nutritional, and behavioral). Many people tend to classify the cause of disease
as either genetic or environmental when practically all the common illnesses are a result
of the complex interplay between genes and the environment. Often, what is inherited
is sensitivity to the effects of various environmental risk factors. For example, sunlight
exposure has a much stronger influence on skin cancer risk in fair-skinned humans than
in individuals with an inherited tendency to darker skin.

Genotype: The complete genetic makeup of an organism determined by the particular
combination of alleles for all genes.

GGT: Gamma-glutamyl transferase.
Health Beliefs Model: It is a psychological model that seeks to explain and predict health

behaviors. It was developed in the 1950s by the US social psychologists Hochbaum,
Rosenstock, and Kegels in response to the failure of a free tuberculosis health screen-
ing program. Since then, this model has been adapted to explore a variety of health
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behaviors, including sexual risk behaviors and the transmission of HIV/AIDS. The
Health Beliefs Model is based on the understanding that individuals will take a health-
related action (e.g., use condoms) if they: (a) feel that a negative health condition (e.g.,
HIV) can be avoided; (b) have a positive expectation that, by taking a recommended
action, they will avoid a negative health outcome (e.g., using condoms will prevent
HIV); and (c) believe that they can successfully take a recommended action (e.g., they
can use condoms comfortably and with confidence).

Hepatocytes: The principal cells of the liver, which carry out most of the liver’s metabolic
activities.

Hippocampus: A pair of brain structures, one in each hemisphere, similar in shape to
a seahorse, which are located beneath the cortical surface, inside the medial temporal
lobe. The hippocampus is part of the limbic system and plays an important role in
long-term memory.

ICD: International Classification of Diseases.
Ignition interlock: A mechanical device that does not allow a car to be driven by a driver

who is over the legal alcohol limit.
Internalizing disorders: A group of psychiatric conditions characterized mostly by

problematic internal thoughts and feelings such as depressive and anxiety symptoms
(e.g., major depressive disorder, generalized anxiety, separation anxiety)—in contrast
with “externalizing disorders.” This term is chiefly used to describe child and adolescent
disorders but not to adult conditions.

International Classification of Diseases: ICD is the World Health Organization’s tax-
onomy of diseases, currently in its tenth revision (ICD 10). The eleventh revision is
currently in preparation.

Intoxication (alcohol): A short-term state that occurs following ingestion of alcohol
and has features compatible with the known physiological effects of alcohol (e.g., at
increasing doses: euphoria, disinhibition, talkativeness, slurred speech, incoordination,
memory impairment, stupor, and coma). Alcohol intoxication as clinical diagnosis
(DSM or ICD) is a condition that follows consumption of alcohol to the extent that it
causes significant disturbances in consciousness, cognition, perception, affect, behavior,
or psychosocial functioning.

Lean body mass: The mass of the body minus the fat (i.e., bones, muscles, and organs).
Licensed (premise): When alcohol can be consumed in the premises (e.g., bars, pubs,

and restaurants).
Linkage analysis (genetics): A statistical method used to associate functionality of genes

to their location on chromosomes. When genes occur on the same chromosome, they
are usually inherited as a single unit, that is, have a tendency to stick together when
passed on to offspring. Genes inherited in this way are said to be linked, and are referred
to as “linkage groups.” For example, in fruit flies the genes affecting eye color and wing
length are inherited together because they appear on the same chromosome. Thus, if
some disease is often passed to offspring along with specific markers, then it can be
concluded that the genes that are responsible for the disease are located close on the
chromosome to these markers.

Mandated students/patients: Individuals who have violated alcohol policies or laws and
are ordered by the appropriate authority or court to undergo treatment.
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Mating, assortative: When individuals choose to mate with individuals that are similar
(positive assortative mating) or dissimilar (negative assortative mating) to themselves
in some specific manner. Assortative mating have the effect of reducing (positive) or
increasing (negative) the range of variation (trait variance), when the assorting is cued
on heritable traits.

Mating, random: When individuals choose a mate regardless of any physical, genetic,
or social preference, that is, mating is not influenced by any environmental, hereditary,
or social interaction (i.e., potential mates have an equal chance of being selected).

Minimum pricing: When the minimum price paid for gram of alcohol in beverages is set
by legislation. Minimum pricing circumvents discounting or other measures to reduce
the price of alcohol.

Monozygotic (twins): Also called “identical,” develop from one single egg (zygote)
that splits and forms two embryos. They share about 100% of their genetic material.
The degree of separation of monozygotic twins in the uterus depends on when they
split into two zygotes, which determines the chorionicity (the number of placentas)
and amniocity (the number of amniotic sacs) and how much they share the uterine
environment. Dichorionic twins divided within the first 4 days. Monoamnionic twins
divide after the first week.

Motivational enhancement therapy: A form of therapy that follows motivational inter-
viewing principles.

Motivational interviewing: Motivational interviewing is a directive, client-centered
counseling style for eliciting behavior change by helping clients to explore and resolve
ambivalence. Compared with nondirective counseling, it is more focused and goal
directed. The examination and resolution of ambivalence is its central purpose, and the
counselor is intentionally directive in pursuing this goal. Motivational enhancement
strategies are based on the theory that individuals alone are responsible for changing
their drinking behavior.

MST: Multisystemic therapy.
Multisystemic therapy (MST): An intensive family- and community-based treatment

that focuses on the entire world of the young person. MST targets chronic and violent
juvenile offenders—often with concurrent alcohol or drug problems—their homes and
families, schools, and teachers, neighborhoods and friends. MST does not take place
in a clinic but clinicians go to where the child is (home, school, and neighborhood)
and are on call 24 hours a day, 7 days a week, supported by a skilled team. They work
intensively with parents and caregivers to put them in control, to keep the adolescent
focused on school and on gaining job skills; and the therapist and caregivers introduce
the youth to sports and recreational activities as an alternative to “hanging out.” MST
is resource intensive.

MZ: Monozygotic (twins).
NA: Narcotics Anonymous.
Naltrexone: An opioid receptor antagonist (i.e., it blocks the opioid receptors in the

brain and therefore blocks the effects of heroin and other opioids). Naltrexone and
its active metabolite 6-β-naltrexol are competitive antagonists at μ (mu)- and κ

(kappa)-opioid receptors, and to a lesser extent at δ (delta)-opioid receptors. Nal-
trexone is used primarily in the treatment of alcohol dependence and, to a lesser extent,
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opioid dependence (e.g., for the controversial rapid detoxification of opioid dependent
individuals).

Neocortex: It is the top layer of the cerebral hemispheres. It is involved in higher functions
such as sensory perception, complex motor activities, spatial reasoning and, in humans,
conscious thought and language. It is called “neo” because it is the most recently
evolved part of the brain.

NIAAA: National Institute on Alcohol Abuse and Alcoholism.
NMDA: N -Methyl-d-aspartate, an amino acid derivative that acts as a specific agonist at

the NMDA receptor, and therefore mimics the action of the neurotransmitter glutamate
on that receptor. In contrast to glutamate, NMDA binds to and regulates the NMDA
receptor only, with no effect on other glutamate receptors. Ethanol has an NMDA
antagonist effect.

NNT: Number needed to treat.
Nonshared environment: A term used in behavioral genetics to represent the effect of

nongenetic factors other than those shared by siblings (i.e., those that uniquely affect
individuals, making siblings different). An event is nonshared if it is experienced by
only one sibling in a family regardless of the consequences it produces, this includes
unsystematic, idiosyncratic, or serendipitous events such as accidents, illnesses, or
traumas. In general, genetic and shared environmental factors explain about 50% of
the differences between siblings; the other 50% is unexplained and is attributed to
“nonshared” environmental factors.

Nucleus accumbens: It is a bilateral collection of neurons within the striatum, located
where the head of the caudate and the anterior portion of the putamen meet, just
lateral to the septum pellucidum. The nucleus accumbens maintains close links with
the ventral tegmental area and the prefrontal cortex. Its operation chiefly involves two
neurotransmitters: dopamine and serotonin. There is evidence the nucleus accumbens
plays an important role in reward, pleasure, addiction, aggression, and fear.

Number needed to treat (NNT): The number of individuals who need to be treated in
order to prevent one additional case or bad outcome (i.e., relapse in drinking). Data
from randomized controlled trials are required to compute NNT, which is equal to
one divided by the rate or response in the control group minus the rate of response in
the treatment group (this is also called “absolute risk reduction”). For example, in the
acamprosate meta-analysis of Mann and colleagues (see reference 205 in Chapter 16),
36.1% of participants achieved abstinence at 6 months compared with 23.4% of those
on placebo. In this case, NNT = 1/(0.234–0.361) = 7.9. That is, eight patients (it is
customary to round to the next whole number) will need to be treated with acamprosate
for one additional patient to abstain from alcohol at 6 months. The lower the NNT the
more effective the intervention.

Odds ratio: The ratio of the odds of an event occurring in one group to the odds of it
occurring in another group. The odds ratio is a statistic that quantifies the strength of
association or nonindependence between two variables. An odds ratio of 1 implies that
the event is equally likely in both groups. An odds ratio greater than one implies that
the event is more likely in the first group. An odds ratio less than one implies that the
event is less likely in the first group.
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Off-license: When alcohol can be purchased but not consumed in the premises (e.g.,
bottle shops and supermarkets)

Ondansetron: A serotonin 5-HT3 receptor antagonist drug used mainly as antiemetic to
treat chemotherapy-related nausea and vomiting.

One-on-ones: A term used in both clinical practice and health service organization and
human resource management. In clinical practice, it is typically employed to describe an
assessment or therapy session involving a patient or client and a health professional. In
the organizational context, when they may also be known as “relational meetings,” they
are face-to-face discussion between two people (organizer and potential leader or leader
and potential leader) for the purpose of exploring a relationship between a potential
leader and an organization. Relational meetings are often used as recruitment and
teaching tools. They are the building blocks of community organizing in community
prevention initiatives. In this case, it is a conversation with individual community
members to learn about their concerns in relation to the project’s goals, level of interest
and commitment for the project, and the resources they might bring to the project.

Opioid receptors: A group of receptors that bind with opioids (e.g., morphine and
methadone) resulting in a wide array of cellular and physiological responses such as
analgesia. The endogenous opioids include enkephalins and endorphins, among others.
There are four major subtypes of opioid receptors: μ (mu), κ (kappa), δ (delta) and the
nociceptin receptor.

OPRM1 gene: A gene that encodes the mu-opioid receptor—the primary site of action
for the most commonly used opioids, including morphine, heroin, and methadone. It is
also the primary receptor for endogenous opioid peptides such as beta-endorphin and
the enkephalins.

OR: Odds ratio.
Oxidation: A chemical reaction that results in a loss of electrons by a substance and that

usually involves removing a hydrogen atom from a molecule or adding oxygen to it, or
both.

P300: The P300 (P3) wave is an event related potential elicited by infrequent, task-relevant
stimuli. It is considered to reflect a person’s reaction to the stimulus rather than to the
stimulus itself.

Paroxetine: A selective serotonin reuptake inhibitor drug, typically used for the treatment
of depression.

Phenotype: Represents the observable characteristics or traits of an organism, which are
the joint product of both genetic and environmental influences (morphology, develop-
ment, behavior, etc.).

Pleiotropy: When a single gene influences multiple phenotypic traits.
Polymorphism: Existence of a gene in several allelic forms.
Preference paradigms: The conditioned place preference paradigm is a behavioral model

used to study the rewarding and aversive effects of drugs. The basic characteristics of
this task involve the association of a particular environment with administration of
a drug treatment, followed by the association of a different environment with the
absence of the drug (i.e., the drug’s vehicle). A conditioned place preference is found
if the animals spend significantly more time in the drug-paired compartment versus the
vehicle-paired compartment.
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Prefrontal cortex: It is the very front of the brain, the anterior region of the frontal
lobes, located immediately beneath the forehead. The prefrontal cortex is responsible
for executive functions, complex cognitive behaviors, personality expression, decision
making, and moderating correct social behavior.

Prevention:

� Primary: Primary prevention seeks to lower the incidence of new cases of a disorder
in individuals who have not had the disorder.

� Secondary: Secondary prevention seeks to intervene following the first episode of
a disorder or when the disorder is in its early stages, and prevent recurrence or
progression of the disorder to a more severe stage.

� Tertiary: Tertiary prevention seeks through treatment of a disorder to ensure that
the person affected recovers from its consequences and to prevent its continuing in a
chronic phase.

� Universal: When preventive interventions are administered to a whole population;
that is, do not select participants based on risk.

� Selective: When interventions are given to subgroups whose risk for the target factor
is deemed to be above average.

� Indicated: When interventions are provided to people who have detectable, sub-
threshold level of signs or symptoms, but who do not yet meet diagnostic criteria for
the condition. Indicated prevention is a form of early intervention.

PTSD: Posttraumatic stress disorder.
Randomized controlled trial: A controlled study using an experimental condition design

in which participants are randomly allocated to receive an intervention (the “active
condition”) or a placebo (e.g., an inactive substance or what would be regarded as
standard existing treatment). The term “double blind” in this context means that neither
researchers nor participants are aware of the group allocation.

RBS: Responsible beverage server training.
RCT: Randomized controlled trial.
Receptor: A protein on the surface of a cell that recognizes and binds to chemical

messengers.
Relational meetings: See “one-on-ones.”
Responsible beverage server training: Also known as “server training,” refers to edu-

cating owners, managers, servers, and sellers at alcohol establishments about strategies
to avoid illegally selling alcohol to underage youth or to intoxicated patrons.

Ritanserin: A serotonin-2 receptor antagonist with potential therapeutic effects.
Selective serotonin reuptake inhibitors: A group of drugs that block the reabsorption

(reuptake) of serotonin in the synaptic cleft of certain neurons, increasing the amount of
serotonin available in the brain. Increased serotonin enhances neurotransmission—the
sending of nerve impulses—and improves mood. They are called selective because they
seem to affect serotonin and not other neurotransmitters. They are mostly used for the
treatment of depression and anxiety disorders. Examples include fluoxetine, sertraline,
and cytalopram.

Serotonin: Is a neurotransmitter that activates serotonin or 5-hydroxytryptamine (5-HT)
receptors. These are a group of receptors (more than seven have been identified— e.g.,
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5-HT1, 5-HT2. . . ) found in the central and peripheral nervous systems. They are
involved in both excitatory and inhibitory neurotransmission—the sending of nerve im-
pulses. The serotonin receptors modulate the release of many neurotransmitters, includ-
ing glutamate, GABA, dopamine, epinephrine and acetylcholine, as well as hormones,
including oxytocin, prolactin, and vasopressin. The serotonin receptors influence var-
ious biological and psychological processes such as mood, aggression, anxiety, and
appetite.

Sertraline: A selective serotonin reuptake inhibitor drug, typically used for the treatment
of depression.

Shared environment: A term used in behavioral genetics to represent the effects of
shared factors, those shared by siblings growing up in the same family making them
more similar.

Single-nucleotide polymorphism (SNP): A sequence variation in the DNA in which a
single nucleotide in the genome (or other shared sequence) differs between members
of a species or an individual’s paired chromosomes. SNPs are important because they
allow for comparisons in regions of the genome between cohorts (e.g., matched groups
with and without a disease) in regions of the genome.

SNP: (Pronounced snip) single-nucleotide polymorphism.
Sprague-Dawley rat: A breed of albino rat, calm and easy to handle, that is used

extensively in medical research.
SSRIs: Selective serotonin reuptake inhibitors.
Standard drink: A standard drink is a drink that contains a specified amount of pure

alcohol. One standard drink (see Figure G.1) always contains the same amount of
alcohol regardless of container size or type of alcoholic beverage. The “standard drink”
is used in many countries to quantify alcohol intake, although there is no international
agreement (“standard”) on what constitutes a standard drink, varying substantially from
country to country—from 6 g of alcohol in Austria to 19.75 g in Japan. For example,
a standard drink is 7.0 g of alcohol in the United Kingdom, 10 g in Australia, 12 g in
France, and 14 g in Canada and the United States.

SUD: Substance use disorder.
Taste perversion: Distorted sense of taste, often as a side effect of a medication.
Therapeutic community: A treatment in which the community itself, through self-help

and mutual support, is the principal means for promoting personal change. Therapeutic
communities (TCs) for the treatment of drug abuse and addiction have existed for more
than 40 years. In general, TCs are drug-free residential settings where clients/patients
and therapists live together and include group psychotherapy as well as practical activ-
ities. Peer influence, mediated through a variety of group processes, is used to help
individuals learn and assimilate social norms and develop more effective social skills.
TCs differ from other treatment approaches principally in their use of the community—
comprising treatment staff and those in recovery—as key agents of change. Treatment
usually follows three stages. Induction and early treatment typically occurs during the
first 30 days to assimilate the individual into the TC. The new resident learns TC poli-
cies and procedures; establishes trust with staff and other residents; initiates an assisted
personal assessment of self, circumstances, and needs; begins to understand the nature
of addiction; and should begin to commit to the recovery process. Primary treatment
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12 oz.

12 oz. of
beer or
cooler

5 oz. of
table wine

1.5 oz. of
spirits

(a single jigger
of 80-proof gin,
vodka, whiskey,

etc.) Shown
straight and in a

highball glass with
ice to show the

level before
adding a mixer*

1.5 oz. of
brandy (a

single jigger)

2–3 oz. of
cordial,

liqueur, or
aperitif

2.5 oz. shown

3–4 oz. of
fortified wine

(such as
sherry or port)
3.5 oz. shown

8–9 oz. of
malt liquor

8.5 oz. shown in
a 12-oz, glass

that, if full, would
hold about 1.5
standard drinks

of malt liquor

8.5 oz. 5 oz. 3.5 oz. 2.5 oz. 1.5 oz.

~5% alcohol ~7% alcohol~5% alcohol ~12% alcohol ~17% alcohol ~24% alcohol ~40% alcohol ~40% alcohol

1.5 oz.

Figure G.1 Examples of US standard drinks. Source: National Institute on Alcohol Abuse
and Alcoholism.

often uses a structured model of progression through increasing levels of prosocial
attitudes, behaviors, and responsibilities. The TC may use interventions to change the
individual’s attitudes, perceptions, and behaviors related to drug use and to address
the social, educational, vocational, familial, and psychological needs of the individual.
Reentry is intended to facilitate the individual’s separation from the TC and success-
ful transition to the larger society. A TC graduate leaves the program drug-free and
employed or attending school. Postresidential care may include individual and family
counseling and vocational and educational guidance. Self-help groups such as AA are
often incorporated into TC treatment, and TC residents are encouraged to participate
in such groups after treatment.

Topiramate: A drug with multiple effects (such as blocking voltage-dependent sodium
channels, augmenting the activity of some GABA receptors) that is typically used for
treatment-resistant epilepsy and to prevent migraine, and is currently under investigation
for the treatment of alcohol dependence.

Transfection: The process of deliberately introducing nucleic acids into cells (transfected
cells), particularly if nonviral methods are used. This process is also called “transfor-
mation.”

Twelve-step (12-step) groups/programs: Programs that follow the 12-step recovery
model. The “12-steps” is a set of guiding principles outlining a course of action for
recovery from addiction and other behavioral problems. The 12 steps were originally
proposed by Alcoholics Anonymous but were later adapted to other problems in Nar-
cotics Anonymous, Cocaine Anonymous, and Overeaters Anonymous.

Twelve-step (12-step) meetings: Meetings that have the same general format, content,
and traditions of the “12-steps” recovery model.

Type A alcoholism: One of the two subtypes of alcoholism according to Babor and
similar to Cloninger’s classification. Type A is characterized by later onset (typically
after the age of 25 years), fewer childhood risk factors, less severe dependence, fewer
alcohol-related problems, and less psychopathological dysfunction.
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Type B alcoholism: One of the two subtypes of alcoholism according to Babor and
similar to Cloninger’s classification. Type B is characterized by childhood risk factors,
familial alcoholism, early onset of alcohol-related problems (typically before the age
of 25 years), greater severity of dependence, polydrug use, a more chronic treatment
history (despite their younger age), greater psychopathological dysfunction, and more
life stress.

UK: United Kingdom (England, Northern Ireland, Scotland, and Wales).
Underage drinking: Consuming alcohol below the age in which the purchase of alcohol

is legally allowed in a specific country (e.g., 21 years in the United States, 18 years in
Australia, Canada, and the United Kingdom).

US: United States of America.
Vivitrol: Trade name of an extended-release (depot) formulation of naltrexone. It was

formerly known as “vivitrex.”
“Wet” pattern of drinking: It describes when small amounts of alcohol are consumed

more frequently (e.g., at meal times) but consumption is less heavy. This pattern is
more common in Southern European countries.

Wistar rat: It is an outbred (i.e., generated from breeding two genetically dissimilar
strains of the same species) strain of albino rats. The Wistar rat is one of the most
popular rat strains used for laboratory research. Wistar rats are more active than other
strains like Sprague Dawley rats, which were developed from Wistar rats.

Withdrawal: See alcohol withdrawal.
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Chapter 1

The phenomenon of youth drinking
Fiona Measham1 and Jeanette Østergaard2

1Lancaster University, Lancaster, UK
2SFI – The Danish National Centre for Social Research, Copenhagen, Denmark

Key points

� Wide variations exist in young people’s drinking and attitudes to alcohol around the world,
influenced by family, peers, schools, ethnic and religious upbringing, media, advertising,
and national and cultural contexts.

� Uptake of alcohol consumption in early adolescence can mark both a rite of passage
between childhood and adulthood and a phase of limit-testing, transgression, or deviance
from adult social constraints.

� Cross-national studies have noted the emergence of heavy sessional consumption or
‘binge drinking’ for both young women and young men, in higher and lower income groups,
with drunkenness in some youth cultures seen as an intended and desirable consequence
rather than negative side effect of heavy drinking.

� It has been suggested that the reason for the growth in young people’s heavy sessional
consumption is the globalization of cheap and high-strength alcoholic beverages across
the world, associated with the expansion of an increasingly alcohol-oriented night-time
economy appealing to youth and young adults.

� Evidence of convergence in drinking patterns between young women and young men in
some developed countries has been linked to young women’s growing educational and
employment opportunities. However, gender remains significant to aspects of consump-
tion, such as beverage choice and attitudes to public drunkenness.

For young people, alcohol is a potent symbol both of socialization into adult society
and of transgression and rule breaking. In many societies, the uptake of alcohol is a
developmental rite of passage, a period of adolescent experimentation that forms part of a
broader phase of transgression that precedes individual consolidation of the cultural and
social norms for that society. Drinking is sometimes one of a cluster of teenage risk-taking
or deviant activities associated with rebellion, including smoking, risky sexual activities,
and experimentation with illicit drugs. This chapter explores the themes of socialization
and transgression, looking at both continuity and change in patterns of youthful alcohol
consumption, following young people from early adolescence through to young adulthood,
and from underage to legal purchase age and beyond. Drawing on examples from across the

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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globe, these changes include increased binge drinking, determined drunkenness, gender
convergence, global branding, and the acute and chronic health and social problems
associated with such drinking patterns. While particular reference is made to the European
and the North American literature, the authors would also like to note the challenge of
making meaningful generalizations both within countries and across continents.

Childhood influences

Certain aspects of young people’s alcohol consumption and the concerns it invokes tran-
scend the boundaries of countries, cultures, and classes. In countries where alcohol con-
sumption is legal and socially sanctioned, the uptake of alcohol is interwoven with the
transition to adulthood: surveys show that the first drink is often around the start of
puberty, at the beginning of the teens. In Europe, for example, the first drink is at the
age of 13 on average. About one in ten youth are already established weekly drinkers
in many European countries and also in North America by the age of 13 (Table 1.2).1

Surveys show that drinking is a significant feature of relaxing and partying with friends
for teenagers, as well as helping to boost confidence in social and sexual situations.2 Yet,
even before young people start to drink, they already have developed certain attitudes and
expectations around alcohol as a result of the influence of key socialization vehicles such
as their families, peers, schools, local communities, and the media.

In terms of our understanding of these influences from childhood onward, reviews
have noted a globalization of young people’s alcohol-related attitudes and behaviors
alongside a multiplicity of factors that influence their future drinking.3 Regarding the
role of ethnic and religious factors in socialization into alcohol, both in the United
Kingdom4–8 and in the United States,9–11 a significant proportion of non-White young
people drink less frequently, less heavily, and hold less positive attitudes to alcohol than

Table 1.1 Legal drinking age in selected countries.

Age: on premisea Age: off premiseb

France 18 18
Italy 16 16
Portugal 16 16
Spain 18/16 18/16
England 18 (16)c 18
Irelanda 18 18
Denmark 18 16
Finland 18 18
Norway 18/20 18/20
Latvia 18 18
Canada 18/19 18/19
United States 21 21

aICAP list (2010): On-premise sales refer to consumption on site; e.g., bars, pubs and restaurants.
bICAP list (2010): Off-premise retail sales refer to sales of alcohol for consumption elsewhere; e.g., wine
shops and supermarkets.
c In the United Kingdom, 16 for drinking with meals, accompanied with an adult.
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their White counterparts. “Nonintact” family structures such as those with stepparents or
without biological parents are significantly related to adolescent heavy drinking and even
more so in societies where alcohol is more freely available to teenagers.12 Children of
alcohol-dependent parents are also at higher risk of developing alcohol-related problems
themselves in later life.13 Other reviews suggest that alcohol advertising and indirect
marketing both play a significant role in both increased consumption by young people
and brand preferences in Europe14–16 and North America.17,18 A major systematic review
of the relationship between children, socioeconomic status and alcohol, by contrast, found
a lack of evidence to support an association between children’s socioeconomic background
and later alcohol problems.19

Early teen drinking in “wet” and “dry” countries:
transgression or rite of passage?

The most extensive surveys for cross-national comparison of underage drinking are the
Health Behaviour in School-Aged Children (HBSC) studies, collected about every 4 years
in 41 countries among school pupils aged 11, 13, and 15 years, and the European School
Survey Project on Alcohol and Other Drugs (ESPAD), also collected every 4 years in 35
countries among 15–16-year-old school pupils.

In Europe, a number of drinking typologies have been developed in order to map cross-
national differences. A key one is the “wet” versus “dry” distinction.20 This does not refer
to whether alcohol consumption is prohibited or not, but to how alcohol is integrated into
everyday life and meal times. A “wet” pattern of consumption is common in Southern
European countries, where small amounts of alcohol are consumed more frequently (e.g.,
at meal times), but consumption is less heavy. By contrast, the “dry” pattern of drinking,
for example, in Northern European countries, places a greater emphasis on drinking
to intoxication at less family-oriented social events. A second, related typology links
traditional beverage preferences with specific geographical regions:21 Southern European
wine cultures are contrasted with central European beer drinking cultures and Northern
European spirit drinking cultures. In relation to young people, however, there is growing
evidence that these traditional distinctions that associate specific alcoholic beverage types
with specific regions are weakening; beer is increasingly the preferred drink among
young people across most of Europe, with declining wine consumption in Europe’s
traditional wine drinking countries.22 Nevertheless, as this chapter will illustrate, such
cultural distinctions still have some value when mapping specific differences in young
people’s drinking onto various countries.

This chapter considers young people’s drinking by comparing European countries rep-
resentative of the traditional Southern wine drinking culture (France, Italy, Spain, and
Portugal), Central European beer drinking culture (England, Ireland, and Denmark), and
Northern European (former) spirit drinking culture (Finland, Norway, and Latvia), along-
side young people in the United States, Canada, and China. In countries representative of
the Southern wine culture, underage drinking is more prevalent since alcohol is consumed
traditionally in small quantities at family meals on an everyday basis; yet, intoxication
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among adolescents is less common. In contrast, in Central and Northern European beer
cultures, alcohol is less integrated into meal times; drinking occurs during leisure time
socializing and festivities and therefore it is not to the same extent considered an “ordi-
nary commodity.”23 In these countries, daily alcohol consumption is less prevalent among
adolescents, but once they start to drink, they are more likely to drink to intoxication. In
Northern European spirit countries, alcohol has been considered a rare and exceptional
commodity traditionally, and therefore, it is a symbol marking the rite of passage from
adolescence to adulthood.24

Table 1.1 compares the legal drinking age for alcohol in both licensed premises and
off-licensed premises for the selected countries mentioned above. Table 1.2 compares
various rates of adolescent drinking patterns according to two recent international com-
parable surveys.1,25 The legal drinking age—18 years—for buying and drinking alcohol
in licensed premises is the same for all European countries listed in the table excluding
Norway, and for many other countries around the world including China, Australia, and
New Zealand. In some countries, including the United Kingdom, Germany, the Nether-
lands, Portugal, Denmark, and part of Spain, and in some Canadian states, the law also
allows the purchase of alcohol and/or underage drinking under parental supervision in
some circumstances in licensed and/or off-licensed premises. (This does not mean that
alcohol cannot be consumed legally elsewhere. For instance, in the United Kingdom,
alcohol can be consumed legally under parental supervision within the home from the
age of 5. However, there has been a shift away from the continental European model of
children learning moderate consumption under parental supervision within the home. For
example, the British government recently introduced guidelines for the first time advising
parents that “an alcohol-free childhood is the healthiest option,” to avoid giving children
alcohol until at least the age of 15 and between the ages of 15 and 17 only a small amount,
infrequently and under parental supervision, not more than once a week). In the United
States, the National Minimum Drinking Age Act 1984 operates across all the states and
establishes one of the highest legal drinking ages in the world at 21 years. In some Middle
Eastern and South East Asian countries of predominantly Muslim religious conviction
(e.g., Afghanistan, Bangladesh, Iran, Pakistan, Saudi Arabia and Yemen), it is illegal to
drink alcohol at any age, although some of these countries allow expatriate non-Muslim
residents to drink.

The early teen years are a key period for young people in many developed countries
to start experimenting with alcohol. In Table 1.2, the first column refers to HBSC data
on the percentage of 13-year-olds who report drinking alcohol at least once a week. We
see how Italian and French boys are more likely to be weekly drinkers by the age of 13
than adolescents in Denmark, Finland, Norway, the United States, and Canada. England
and Latvia are notable for the large proportion of girls who are weekly drinkers by the
age of 13. In contrast, Spain and Portugal appear similar to the Nordic countries, as the
proportion of weekly drinkers in their early teens is low. Considerably fewer 13-year-old
teens in the United States and Canada report drinking alcohol on a weekly basis.

In terms of drunkenness, the second column in Table 1.2, HBSC data show that the
proportion of adolescents who experience intoxication aged 13 or younger is much higher
in the Central European beer and Nordic (former) spirit countries compared to the Southern
wine drinking countries. Among the Nordic countries, Norway stands out because of both



P1: KAE/UKS P2: KAE

BLBK365-01 BLBK365-Saunders February 24, 2011 19:39 Trim: 244mm×172mm

The phenomenon of youth drinking 7

Table 1.2 Age of onset and youth drinking patterns in selected countries.

13-year-old
teens drink
weekly (%)a

First drunk
at 13 years
of age or
younger

(%)b

Drunk at
least twice

(%)c

Drunk in
last 30 days

(%)d

5+ drinks in
last 30 days

(%)e

Males
France 11 11 19 20 47
Italy 26 6 22 14 45
Portugal 6 10 25 12 58
Spain 6 8 33 24a 32a

England (UK: ESPAD) 20 24 50 31 52
Ireland 7 20 32 24 –
Denmark 7 21 59 51a 63a

Finland 4 23 47 19 35
Norway 1 10 32 17 35
Latvia 13 25 50 22 60
Canada 8 18 36 – –
United States 7 13 20 19a –

Females
France 8 6 18 16 39
Italy 14 3 18 11 32
Portugal 3 8 18 10 53
Spain 7 9 29 25f 27f

England (UK: ESPAD) 17 23 44 34 55
Ireland 4 15 31 28 –
Denmark 3 19 56 47f 57f

Finland 3 22 44 23 33
Norway 0 8 25 22 42
Latvia 10 18 39 14 48
Canada 6 16 35 – –
United States 6 9 20 17f –

aHBSC 2006: The percentage of 13-year-old teens who report drinking alcohol at least once a week.
bHBSC 2006: The percentage of 15-year-old teens who report first intoxication at 13 years of age or
younger.
cHBSC 2006: The percentage of 15-year-old teens who report intoxication at least twice in their lifetime.
d ESPAD 2007: The percentage of 15-year-old teens who report (subjective) drunkenness during the
previous month.
eESPAD 2007: The percentage of 15-year-old teens who report drinking five or more drinks on one
occasion during the previous month.
f Denmark, Spain and the United States: Limited comparability – due to a low response rate; caution should
be taken when interpreting the numbers from the ESPAD data from Denmark. Likewise, the data from
Spain and the United States have been collected in different country-specific surveys, though using the
same measurements as in the ESPAD study.

its very strict alcohol policy (with a legal drinking age for spirits of 20) and its much lower
levels of adolescent drunkenness. In North America, the number of adolescents drinking
to intoxication in the United States appears similar to the Mediterranean wine drinking
countries, whereas Canada seems to have a youth drinking pattern more similar to Central
and Northern Europe.

When we compare the differences in the number of times 15-year-olds have experi-
enced intoxication (Table 1.2, third column, HBSC data), the percentages fit well with
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the drinking typologies outlined above. More adolescents in the central European beer
drinking countries have been intoxicated than in other countries, including the United
States and Canada, where adolescent drinking patterns again seem very similar to those of
Southern Europe. If we compare all 41 countries participating in the HBSC study, we find
that young Danes take the lead, with 59% of boys and 56% of girls having been intoxicated
twice. England is fifth, very closely behind Lithuania, Wales and Estonia, with 50% of
boys and 44% of girls having been intoxicated at least twice in their lifetime. The same
pattern is revealed when we compare these data with the ESPAD survey. Adolescents in
Denmark and England lead in terms of both heavy episodic drinking (i.e., five or more
drinks on one occasion) and subjective drunkenness. Danish and English adolescents to-
gether appear to have set the stage for increased heavy episodic drinking since ESPAD data
were first collected in 1995, increasingly emulated by other European countries, leading
some to suggest that Denmark and the United Kingdom are the binge drinking capitals of
Europe.26 Others have noted that in the recent national and international surveys, English
and Danish adolescent heavy drinking appears to be in decline.27

As expected, more adolescents in the Nordic countries drink to intoxication compared
to adolescents in Southern European countries, but fewer do so compared to adolescents
in Central Europe. In the Southern wine drinking cultures, however, there is a much
larger discrepancy between “objective” measurements of intoxication and “subjective”
perceptions of drunkenness than in Central and Northern European countries. For instance,
in Portugal, more than half of girls and boys report heavy episodic drinking whereas only
one in ten reports having been intoxicated in the last 30 days. This illustrates the cultural
differences regarding perceptions of intoxication and acceptability of public drunkenness
among young people across Europe.

These cultural differences have also been identified with older cohorts. For example, in
a focus group study of 16–25-year-old people,28 all the young Italian respondents strongly
criticized drunkenness, stating that intoxication was an undesirable and unintended nega-
tive consequence of consumption. In contrast, for young people from the United Kingdom
(Scotland), drunkenness was one of the main goals of social drinking. Attitudes to drunk-
enness in the Chinese focus group in the same study reflected rapid socioeconomic change
in the country with a shift from drinking and toasting at traditional celebrations and ban-
quets to a more Westernized pattern with students and work colleagues drinking together
in the new bars and clubs, which have sprouted in urban areas in recent years. Ethnic and
cultural differences are also evident in North America where traditional Anglo-Celtic,
Afro-American, Hispanic, and Asian alcohol-related attitudes and behaviors are merging
with newer influences and an enduring concern with college campus binge drinking.

Learning underage drinking in the company of friends

When studying underage drinking, the general assumption is that adolescent drinking
patterns mirror those of their national country and, as revealed in Table 1.2, this is mostly
true. There may be, however, more similarities between cross-national youth drinking
than differences and therefore new drinking typologies such as the “damp” model have
been suggested, as a refinement of the “wet” versus “dry” dichotomy.29 A “damp” youth
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drinking model captures how the traditional drinking cultures are merging, as young
people not only drink to intoxication but also do so regularly. Furthermore, a consistent
finding in youth alcohol studies is that intoxication is not simply an individual’s choice, but
a learned behavior, socially and culturally context specific. As Douglas noted: “drinking is
essentially a social act, performed in a recognised social context.”30 Research suggests that
in many countries friendships are more influential than family, and it is among friends at
parties rather than with parents at home that adolescents and young people learn to become
alcohol users.31–34 Three examples of this are discussed here: The Spanish botellón, the
Norwegian russefeiring, and the Danish “house party. ”

El botellón

In Spain, a Southern European country known for a “wet” drinking culture and for a low
tolerance of public drunkenness, the phenomenon of the botellón has become widespread
among young Spaniards.35 El botellón, which translates in English as “the big bottle,”
began in Madrid in the late 1970s.36,∗ Today, however, it is increasingly popular among
young adults36 and adolescents as young as 12 years across Spain,37 where cheap alcohol is
obtained from the supermarkets and the young people gather in public streets and squares
to socialize, listen to music and to drink large quantities of cheap alcohol. This scenario
supports the notion of a new “culture of intoxication” relating to alcohol and illegal drugs,
emerging among young people in an increasing number of countries and beyond the
central European beer drinking countries where it was previously characteristic.38

Russefeiring

In Norway, a phenomenon known as russefeiring—an annual event of consecutive grad-
uation parties taking place from the beginning of May—has elements similar to the
Spanish phenomenon of el botellón. A distinction, however, is that russefeiring is more
like a traditional rite of passage to adulthood, where alcohol along with other acts such
as skinny-dipping, kissing police officers, and sexual experiments are the key symbols
in distinguishing the period between youth and adulthood.24 A similar pattern, called
“schoolies week,” is evolving in Australia in which high-school graduates have week-
long celebrations following the end of their final high-school examinations.39

Danish “house party”

In Denmark, while prolonged graduation parties are also popular among high-school
students, house parties tend to be where Danish adolescents learn to drink.40 A house
party is a gathering held for invited friends, usually in a private home or rented premises.

∗When elected Mayor of Madrid, the elderly university professor Enrique Tierno Galvan encouraged indul-
gence in relaxant substances when he told a crowd ‘el que no esté colocado, que se coloque . . . y al loro!’
One translation of which is ‘get stoned and do what’s cool’. His comment in Madrid prompted young people
from across Europe to visit the city, and the movida madrileña—whose literal translation is ‘the Madrid
scene’—was born.
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Here, the collective consumption of alcohol (specifically getting drunk at the same speed
as friends) is vital in transforming the (usually parents’) lounge into a space for teenage
partying. The collective drinking marks that something different will happen; for instance,
that it is now socially acceptable and expected that the adolescents take part in gender
games, sexualized dancing, and flirting.41 One’s refusal to drink could be seen as a refusal
to participate in the process of what is considered integral to the creation of a coherent
group in their friendship network. Danish house parties therefore play a crucial role not
only in young Danes learning to drink but also in reaffirming their social networks and
close friendships. In this regard, partying and drinking to intoxication is more part of a
leisure “time out” from the structured and restrained everyday life associated with school
and work than a traditional rite of passage celebration (as is the case with the Norwegian
russefeiring). The integral role of intoxication in Danish partying is illustrated in that 48%
of Danish 15–16-year-olds attend parties at least once a month and 44% report having
been drunk in the last month, whereas although half of French 15–16-year-olds attend
parties at least once a month only 9% report having been drunk in the last month.

Is the gender gap closing?

One recurrent theme in cross-national comparisons of young people’s alcohol consump-
tion is that men drink more than women across the world. More recently, however, in some
developed countries, there is evidence that women are drinking in ways that increasingly
resemble men’s patterns of consumption.42 A key explanation for this convergence is
that women are becoming emancipated from traditional female roles and increasingly
equal to men in terms of their aspirations and achievements both in higher education and
their position in the labor market. In this process, it is argued that as women’s lifestyle
increasingly resembles men’s lifestyle in all sorts of ways, it is to be expected that their
consumption habits—including alcohol—also increasingly emulate men’s.43–45 The gen-
der gap in youth drinking has been studied using this reasoning46 and it is argued that in
countries with greater gender equality (such as Nordic countries), girls’ drinking patterns
are increasingly resembling boys’ and vice versa in countries with less gender equality.

This point is illustrated in Table 1.2, which shows that in Southern wine drinking
countries more boys than girls consume five drinks on one occasion. Hence, in countries
where public drunkenness is less acceptable,28 girls are also less likely to be heavy
drinkers, although girls in Portugal do stand out. By contrast, in countries characterized
by extensive drunkenness—such as the United Kingdom, Norway, and Finland—the
gender gap is closing.47–50

“Girls drinking like boys” calls for new interpretations of the meaning of alcohol in
relationship to gender.51,52 However, testing the convergence theory only by comparing
gender differences in quantity and frequency of consumption limits our understanding of
how drinking among both boys and girls is governed and constrained by different norms
and ways of being together (i.e., collectiveness). Learning to become an alcohol user can
be a much more risky process for young girls compared to boys.53 Teenage girls, similar
to boys, experiment with alcohol-related risky behavior. But the boundaries surrounding
girls’ alcohol-related attitudes and behaviors can be more constrained. For instance, while
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parties can still be seen as fun even having drank alcohol to the point of blacking out
for teenage boys, this is less the case for girls.41 Such gender differences in attitudes to
intoxication can carry through into young adulthood.52,54

Late teen drinking: binge drinking and integration
into the adult night-time economy

As young people reach their mid and late teens, a key debate relates to recent changes in
sessional drinking, the harms associated with this pattern of consumption and the wider
cultural context to this change. The term “binge” was originally applied in clinical practice
to refer to a pattern of alcohol consumption where the key feature was an extended period
of consumption to the point that the drinker’s usual daily activities and obligations were
subsumed or until the drinker lost consciousness.55 In the early 1990s, a group of American
researchers attempted to quantify the amount of alcohol consumed in a drinking session,
which could lead to a significantly increased risk of physical harm: five standard drinks
for men and four standard drinks for women.56,57 This so-called “five/four” measure of
binge drinking has led to an increasing tendency among social and medical researchers
and practitioners toward quantifying binge drinking in terms of standard drinks or units
of alcohol consumed in a drinking session, rather than the clinical definition of prolonged
drinking beyond the boundaries of “normal” life.

Extreme drinking

Studies have noted that drunkenness is both an aim and an outcome of heavy sessional
drinking for many young people, with the twenty-first century marked by increased “de-
termined drunkenness” in a range of different societies.58,59 For example, a series of
studies across four continents noted that young people were drinking excessively, pur-
posefully, as part of a risk-taking, pleasure-seeking leisure time where drinking resembled
extreme sports. This led researchers to characterize this style of consumption as “extreme
drinking.”28

It appears not only that some young people are drinking greater quantities of alcohol
during a drinking session but also the changes relate to who is drinking, where they
are drinking, and what they are drinking. Thus, a key reason cited for this increased binge
drinking, or extreme drinking, has been the emergence of high-strength spirit mixers and
beverages appealing to young people (“alcopops”), along with a growing diversity, sophis-
ticated design, and niche branding of the leisure venues supplying alcoholic beverages,
appealing to “new” demographics of consumers.38 The design of the recent generation of
café bars, with advanced sound and light systems, modern designs, and DJs, is seen as
having enticed a broader demographic of young people than was previously the case in
traditional bars and pubs that had been associated with a lower income and predominantly
male customer base.60

The perception is that not only are young women and young people from higher income
and professional groups drinking more per session but also the restraints or inhibitions
surrounding public intoxication previously identified in these groups are also being eroded.
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Comparisons of male and female, higher and lower income groups, and different age
clusters suggest that youth drunkenness and associated public order concerns are more
than just an adolescent limit-testing phase. Such behavior is increasingly extending into
young adulthood at a time when adolescence itself is lengthening due to the increasing
need to acquire greater education skills, as well as delayed marriage, parenthood and
other key life stage responsibilities.61 At the international level, WHO reports suggest
that this recent trend toward increased sessional consumption and drunkenness by young
people could be partly linked to global branding, advertising and marketing, the funding
for which outpaces economic growth around the world.62

Night-time economy

Furthermore, such heavy sessional consumption is seen by some commentators as linked
to the broader economic regeneration in both developed and developing countries, with a
proliferation of alcohol-oriented leisure venues in the growth of what has been termed in
the research literature as the “night-time economy.”63 The expansion of the urban night-
time economy and young people’s alcohol-related attitudes and behaviors within it has
led to a growing body of research on the management and regulation of the night-time
economy.64,65 In part, as discussed earlier in this chapter, there has been a conscious
effort to remodel Northern European cities on the Mediterranean “café bar culture” to
encourage more moderate and sociable alcohol consumption rather than frenzied binge
drinking. The extent to which this cultural transplant has been successful, has been
questioned by some researchers who have suggested that in countries such as the United
Kingdom and Denmark this has led to “the worst of both worlds” in terms of stimulating
more frequent consumption later into the evening while perpetuating “binge and brawl”
cultural traditions.27,66

The costs of consumption: young people,
alcohol, and harm

Young people are particularly vulnerable to the impact of alcohol. The consequences of
young people’s drinking and drunkenness can be broadly characterized as health-related
or social, as well as acute and longer term or chronic, discussed further in later chapters.
In terms of health consequences, young people risk problems such as alcohol poisoning,
liver damage and some cancers, with teenage frequent and heavy consumption reflected
in the increased diagnosis of liver disease earlier in adulthood, despite improvements in
diagnosis and treatment. In France, for example, the number of young people aged 15–24
hospitalized for alcohol poisoning has doubled between 2004 and 2007. In the United
Kingdom, hospital admissions for any alcohol-related condition have increased by 69%
in the 5-year period from 2002–2003 to 2007–2008.67

The acute social consequences of young people’s consumption inflict a heavy burden on
society through the associations between consumption and road traffic accidents, public
disorder, antisocial behavior, violent crime, and so forth. The longer term impact of drink-
ing in adolescence and young adulthood also can be seen in the association identified, for
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example between alcohol consumption, educational and labor market outcomes.68,69 In
the United States, a 40-year review of the evidence concluded that raising the minimum
legal drinking age and enforcing this action appears to have reduced the harm to young
people from alcohol, particularly the number of fatal road traffic accidents involving
drink drivers across the 50 states.70 This saves an estimated 1,000 lives each year.71,72

Consideration is now being given to whether the successful attitudinal shift in the accept-
ability of drink driving, smoking, and speeding could also be translated into a shift in
young people’s attitudes to public drunkenness and alcohol-related disorderly behavior.73

Such concerns are counterbalanced by evidence that the millennial increase in sessional
consumption has now peaked in Europe1,74 and North America,75 particularly in the
regions that witnessed the greatest increases a decade earlier. Indeed, one of the interesting
and as yet underresearched areas regarding young people and alcohol relates to the increase
in teenage light drinkers and abstainers in some developed countries, which may relate not
only to ethnic and religious influences but also to an anticonsumption stance by some.76

Conclusion

Wide variations exist in young people’s drinking and attitudes to alcohol around the
world, influenced by family, peers, schools, ethnic and religious upbringing, media and
advertising, and national and cultural contexts. Starting to drink in adolescence has been
seen both as a traditional rite of passage between childhood and adulthood, and also a phase
of limit-testing, transgression, or deviance from adult social norms. This phase appears to
be both intensifying and extending, with cross-national studies identifying the emergence
of heavy sessional consumption or “binge drinking” for both young women and men,
in higher and lower income groups, and extending into young adulthood. Furthermore,
there is evidence of a convergence in drinking patterns between young women and young
men in some developed countries, possibly linked to young women’s growing equality
and education and employment opportunities. There is also a convergence between “wet”
and “dry,” wine drinking and beer/spirit drinking cultures. The switch to drunkenness
as an intended and desirable consequence rather than a negative side effect of heavy
drinking in many countries has led some researchers to suggest that this behavior might
better be understood as “extreme drinking.” The reasons for this growth in young people’s
heavy sessional consumption have been postulated as influenced by the globalization of
increasingly cheap and high-strength alcoholic beverages across the world, associated with
the expansion of an increasingly alcohol-oriented night-time economy. Thus adolescents,
at the symbolic crossroads between childhood and adulthood, themselves face a crossroads
regarding cultural and commercial influences on youthful alcohol consumption.
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35. Pérez-Fragero A. Case study: Botellón in Spain. In: Martinic M, Measham F, eds. Swimming
With Crocodiles: The Culture of Extreme Drinking. New York and Abingdon: Routledge; 2008,
pp. 193–197.
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Gmel G, Kerr-Correa, Knibb R, Mäkelä P, Monteiro M, Mora MEM, Nordlund S, Obut I,
Plant M, Rahav G, Mendoza MR. Gender, Culture and Alcohol Problems: A Multinational
Study. Berlin: Institute for Medical Informatics, Biometrics and Epidemiology, Charité Uni-
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43. Mäkelä P, Gmel G, Grittner U, Kuendig H, Kuntsche S, Bloomfield K, Room, R. Drink-
ing patterns and their gender differences in Europe. Alcohol Alcohol 2006; 41(Suppl.) S1i8–
S1i18.

44. Bloomfield K, Gmel G, Neve R, Mustonen H. Investigating gender convergence in alcohol con-
sumption in Finland, Germany, The Netherlands, and Switzerland: A repeated survey analysis.
Subst Abuse 2001; 22:39–53.

45. Bloomfield K, Gmel G, Wilsnack S. Introduction to special issue ‘gender, culture and alcohol
problems: A multi-national study’. AlcoholAlcohol 2006; 41:I3–I7.

46. Ahlström S. Gender difference in youth drinking cultures. In: Järvinen M, Room R, eds. Youth
Drinking Cultures: European Experiences. Hampshire: Ashgate; 2007.

47. Gill J. Reported levels of alcohol consumption and binge drinking within the UK undergraduate
student population over the last 25 years. Alcohol Alcohol 2002; 37:109–120.

48. Lintonen T, Rimpela M, Ahlström S, Rimpela A, Vikat A. Trends in drinking habits among
Finnish adolescents from 1977 to 1999. Addiction 2000; 95:1255–1263.

49. Ahlstrom S, Osterberg E. International perspectives on adolescent and young adult drinking.
Alcohol Res Health 2004; 28:258–268.

50. Sweeting H, West P. Young people’s leisure and risk-taking behaviours: Changes in gender
patterning in the West of Scotland during the 1990s. J Youth Stud 2003; 6:391–412.

51. Sulkunen P. Between culture and nature: Intoxication in cultural studies of alcohol and drug
use. Contemp Drug Probl 2002; 29:253–276.

52. Measham F. ‘Doing gender’–‘doing drugs’: Conceptualising the gendering of drugs cultures.
Contemp Drug Probl 2002; 29:335–373.

53. Østergaard J. Learning to become an alcohol user: Adolescents taking risks and parents living
with uncertainty. Addict Res Theory 2009; 17:30–53.

54. Ettorre E. Revisioning Women and Drug Use: Gender, Power and the Body. Basingstoke:
Palgrave Macmillan; 2007.

55. Newburn T, Shiner M. Teenage Kicks? Young People and Alcohol: A Review of the Literature.
York: Joseph Rowntree Foundation; 2001.

56. Wechsler H, Austin S. Binge drinking: The five/four measure. J Stud Alcohol. 1998;
59:122–123.

57. Wechsler H, Davenport A, Dowdall G, Moeykens B, Castillo S. Health and behavioral conse-
quences of binge drinking in college: A national survey of students at 140 campuses. JAMA
1994; 272:1672–1677.

58. Szmigin I, Griffin C, Mistral W, Bengry-Howell A, Weale L, Hackley C. Reframing ‘Binge
Drinking’ as calculated hedonism: Empirical evidence from the UK. Int J Drug Policy 2008;
19:359–366.

59. Griffin C, Bengry-Howell A, Hackley C, Mistral W, Szmigin I. ‘Every time I do it I absolutely
annihilate myself’: Loss of (self-) consciousness and loss of memory in young people’s drinking
narratives. Sociology 2009; 43:457–476.

60. Chatterton P, Hollands R. Urban Nightscapes: Youth Cultures, Pleasure Spaces and Corporate
Power. London: Routledge; 2003.

61. The NHS Information Centre. Statistics on Alcohol: England, 2009. Leeds: The NHS Informa-
tion Centre; 2009. Available at: www.ic.nhs.uk.

http://www.genacis.org/Divers/report_final_040205.zip
http://www.ic.nhs.uk


P1: KAE/UKS P2: KAE

BLBK365-01 BLBK365-Saunders February 24, 2011 19:39 Trim: 244mm×172mm

The phenomenon of youth drinking 17

62. Jernigan D. Global Status Report: Alcohol and Young People. Geneva: World Health Organi-
sation; 2001.

63. Hobbs D, Hadfield P, Lister S, Winlow S. Bouncers: Violence and Governance in the Night-time
Economy. Oxford: Oxford University Press; 2003.

64. Newton A, Hirschfield A. Violence and the night-time economy: A multi-professional perspec-
tive. Crime Prev Community Saf 2009; 11:147–152.

65. Hadfield P. Bar Wars: Contesting the Night in Contemporary British Cities. Oxford: OUP;
2006.

66. Jayne M, Valentine G, Holloway S. Fluid boundaries: British binge drinking and European
civility: Alcohol and the production and consumption of public space. Space Polity 2008; 12
(1): 81–100.

67. The NHS Information Centre. Statistics on Alcohol: England, 2009. The Health and Social
Care Information Centre; 2009. Available at: www.ic.nhs.uk.

68. MacDonald Z, Shields M. The impact of alcohol consumption on occupational attainment in
England. Economica 2001; 68:427–453.

69. Plant M, Miller P, Plant M, Gmel G, Kuntsche S, Bergmark K, Bloomfield K, Csémy L,
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Early onset drinking
Shauncie M. Skidmore, Rose A. Juhasz, and
Robert A. Zucker
Department of Psychiatry, Addiction Research Center, University of Michigan,
Ann Arbor, MI, USA

Key points

� For the purposes of this chapter, “early onset drinking” is used for drinking behavior that
begins before age 14.

� Early onset drinking is an indicator for future alcohol abuse and dependency and covaries
with a multitude of other problems during adolescence. Earlier onset of drinking is as-
sociated with a more rapid progression to, and a longer duration of alcoholism, greater
difficulty achieving abstinence, and diagnostic profiles that include more symptoms and
characteristics of alcoholism.

� Behavioral undercontrol—a vulnerability of disinhibitory processes that involves the in-
ability or unwillingness or failure to inhibit behavior even in the face of anticipated or
already received negative consequences—is a very early predictor of alcohol and other
drug misuse.

� Links between attention deficit hyperactivity disorder (ADHD) and early onset drinking
have been harder to establish, with inconsistent findings across studies. However, recent
evidence strongly suggests a link between ADHD and early onset drinking, primarily
when ADHD coexists with an externalizing disorder (conduct disorder or oppositional
defiant disorder).

� Anxiety, depression, low resiliency, sleep difficulties, and social inhibition/shyness have
all been noted in the research literature as risk factors for early onset drinking.

� Nonspecific environmental factors that may influence risk for early onset drinking include
abuse, family conflict, poor parenting, poor monitoring, family socioeconomic status, and
even neighborhood social disorganization.

� Alcohol-specific factors that influence risk for early onset drinking include, but are not
limited to, fetal alcohol exposure, mass media portrayal of acceptance of drinking be-
havior, geographic clustering of alcohol outlets, parental modeling of drinking, and peer
influences.

� Nurturing and supportive parenting, parental monitoring, behavioral control, and affiliation
with well-functioning peers decrease the likelihood of early onset drinking.

In an era of increasing globalization, expanding cross-cultural research, and varying ages
for legal access to alcohol, defining “early onset drinking” (EOD) is to some degree
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arbitrary. Depending on the source, early onset drinking may be in reference to anyone
considered underage,1 to adolescents specifically,2 or to those engaging in drinking be-
havior prior to some cutoff age, such as 14 years3 where the criterion of “early” is based
on a particular parameter of interest, such as less than the median age of first real drink
or first sip (e.g., less than 11 years).4

Regardless of the population specifics, EOD has been a significant predictor of adoles-
cent, young adult, and older adult problem drinking behavior.3–7 Thus, EOD is not simply
a behavioral anomaly that children and adolescents will outgrow with few consequences.
Rather, early drinking is at the least a risk marker, and at best, a behavioral step that
serves as a springboard to alcohol abuse, dependence, and a host of other problems for
individuals and society.8

In this chapter, we briefly review the EOD construct and its empirical variations, explore
why alcohol use/abuse during this development period is of special interest, delineate
the risk factors associated with this developmental period as they relate to subsequent
abuse and disorder, outline a possible causal model for early drinking, and describe the
protective factors that may delay the initiation of this risky behavior.

A working definition of early onset drinking

Although this book focuses on the life course interval involving both the adolescence
and the transition to young adulthood (operationally defined as 12–25 years of age), most
research on early onset drinking focuses either on adolescents at the younger end of
this age range or on preadolescence. Alcohol use in these youngsters is commonplace,
and appears to be, if not worldwide, at the least international in scope (see Chapter 1).
Epidemiological studies have shown that greater than 95% of 12–17-year-old youth in
Denmark, Greece, the Czech Republic, and the Slovak Republic have used alcohol to
some extent9 (see Chapter 1 and Table 2.1). Even in Malaysia, a heavily Muslim and
therefore largely prohibitionist society, the rate is 8%. Moreover, recent studies have
identified substantial alcohol use in children under the age of 1210,11 and even as young as
8.4,12 Donovan4 found that, in the United States, nearly 10% of 10-year-old group, 16%
of 11-year-old group, and nearly 30% of 12-year-old group have consumed more than just
a sip of alcohol. Likewise, Picherot and colleagues,13 utilizing data from two European
school surveys conducted in 2005–2006 and in 2007 reported that 59% of 11-year-old
group, 72% of 13-year-old group, and 84% of 15-year-old group admitted to consuming
alcohol in their lifetime.

In the United States, where the bulk of EOD research has been carried out, median age
of first use is 14 years.3 Most researchers have targeted that point as a differentiator, and
have defined EOD as alcohol consumption that begins prior to that age. Following that
custom, for the purposes of this discourse the term “early onset drinking” will be used
for drinking behavior that begins before age 14, and “really early onset drinking” will be
used in reference to drinking behavior that begins at or before age 10.

At the same time, despite the preponderant use of this marker, as research has probed
its correlates, focus has increasingly turned to understanding what the active ingredient(s)
are that make this indicator such a powerful predictor. A substantial literature on this issue
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Table 2.1 Risk factors for early onset drinking.

Domain Nonspecific risks Alcohol-specific risks

Individual differences in
temperament and
behavior

– Aggressiveness
– Delinquent, conduct

disordered, and
antisocial behavior

– Behavioral
undercontrol/
disinhibition

– Impulsivity/risk Taking
– Sensation seeking
– Reward responsivity
– Anxiety/depression
– Deficits in attention
– Low resiliency
– Sleep difficulties
– Social

inhibition/shyness

– Positive beliefs and
expectancies about
alcohol

Environmental factors – Abuse
– Family conflict
– Selected minority group

affiliations (some are
protective)

– Poor parental
monitoring

– Poor/neglectful
parenting

– Low socioeconomic
status

– Fetal alcohol exposure
– Mass media
– Modeling of heavy

drinking by parents
and/or peers

– Geographic clustering
of heavy drinkers

– Easy alcohol availability

Genetics Heritable pathways for
– behavioral

undercontrol/
disinhibition

– delayed
aversion/reward
response

– negative affect
expression

– aggressiveness

– Ethanol metabolism
– Sensitivity of response

to ETOH

is emerging. Given existing space constraints, we only note two such studies. An early one
by DeWit et al.5 investigated whether “time since first use of alcohol” rather than “age at
first use of alcohol” would be the more important predictor of progression to alcoholism.
The premise for the distinction was that the critical issue was length of time of exposure
to alcohol, not the developmental aspect of age of onset. Their results, however, did not
confirm the prediction; time since first use of alcohol was not an important predictor
of progression to alcoholism. Rather, age of onset was the significant predictor of both
risk for alcohol abuse and alcohol dependence, with those in the 11–14-year-old group
having the highest vulnerability to risk, followed by those younger than age 11. The other
more recent work, by Sartor and colleagues,14 was able to demonstrate that a two-step
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differentiated model involving both age of onset and speed of progression, provided a
better empirical fit in predicting dependence. Each of these factors was predicted by
different antecedents, and each contributed variance to the dependence outcome. This
is an early version of a cascade model (see below) suggesting that early onset brings
exposure to a different universe of factors, which in turn mediate the appearance of the
problem outcome.

Early onset drinking: a differentiator for pathways
of use and abuse

In a 2009 report released by the SAMHSA Center for Substance Abuse Prevention,15 it
was estimated that in 1999 alcohol abuse cost the US $191.6 billion, with alcohol abuse
and dependence ranking second in a list of national estimates of the cost of illness for 33
diseases and conditions. Likewise, a report16 by two British health professional bodies
revealed that during 2006–2007 alone alcohol abuse was estimated to have cost the British
National Health System £2.7 billion ($4.38 billion); most nations are reporting similar
high costs associated with alcohol abuse issues.

As is true of all chronic illnesses and conditions, patterns of abuse and disorder emerge
gradually over time and developmental events that occur prior to the disorder are some-
times both a harbinger of the later outcome and a mediator. EOD is such a developmental
marker. It is an indicator for future alcohol abuse and dependence in adolescence and
adulthood and covaries with a multitude of other problems during adolescence. In adult-
hood, EOD has been found to predict clinical outcomes. Adult alcohol and drug abuse and
antisocial behavior have all been associated with alcohol use prior to the age of 15.17,18

Earlier onset of drinking is associated with a more rapid progression to and a longer du-
ration of alcoholism, greater difficulty achieving abstinence, and diagnostic profiles that
include more symptoms and characteristics of alcoholism.19 Furthermore, early alcohol
use has been found to precede the use of illicit drugs.20,21

However, there are more immediate consequences for adolescents who start to consume
alcohol at an early age; these youngsters are more likely to experience health problems,
injuries, academic difficulties, and problems with peers, as well as cognitive and behavioral
control deficits, than their less precocious schoolmates. Students who report drinking
before age 13 tend to perform worse academically and display more delinquent behaviors
than peers who do not begin drinking this early.10 Alcohol and drug abuse and alcohol
related problems, such as driving under the influence, are more prevalent in adolescents
who began drinking before age 12 than in those who initiated alcohol use later or not
at all.3,20 Moreover, Swahn and colleagues22 found that early onset drinkers reported
engaging in more violent behavior and suicide attempts than their later initiating peers.

The significance of EOD as a developmental marker has also been stimulated by ques-
tions about the physiological effects of early alcohol exposure on developing adolescents
(see Chapter 5). Adolescent animals given alcohol are less apt to develop severe negative
effects of intoxication such as sedation, hangover, and poor muscle coordination. However,
adolescent animals’ social behaviors and cognitive skills do seem to be more sensitive to



P1: KAE/UKS P2: KAE

BLBK365-02 BLBK365-Saunders February 26, 2011 8:45 Trim: 244mm×172mm

22 Young People and Alcohol

alcohol exposure.23,24 In human studies, adolescent drinking has been found to be associ-
ated with reduced prefrontal cortex size and disruptions in medial prefrontal function.25

Taken together, studies linking EOD to behavioral and clinical outcomes throughout the
lifespan, indicate that drinking in early adolescence has broad impact on both individuals
and society.

Risk factors

Certain subgroups are known to be high-risk for EOD. Risks are in three domains: (a)
Individual differences in temperament and behavior, (b) environmental influences, and (c)
genetic influences. Together, these three domains interact and, in concert, predict alcohol
use initiation at an early age. For each of these domains, Table 2.1 provides an abbreviated
list of risk factors that are associated with EOD. (For extensive reviews covering most of
these factors, see Zucker26 and Zucker et al.27) Some are not themselves alcohol related,
and also are predictive of other nonalcohol related behavior. We call these nonspecific
risks. For each domain, the table also lists factors that are either alcohol-consumption
behaviors in their own right or very closely tied to the use of alcohol. We call these
alcohol-specific risks.

Nonspecific temperament and behavioral risks

As noted in Table 2.1, a substantial number of temperament and behavioral factors may
place a child at risk for EOD. A significant subset can be characterized by the superordinate
construct of behavioral undercontrol. Another subset can be characterized as subdomains
of a negative affectivity construct. A third subset involves delay aversion and high reward
response.

Behavioral undercontrol

Zucker and colleagues27–29 have reviewed the extensive research evidence documenting
the importance of behavioral undercontrol/disinhibition as a very early predictor of alco-
hol and other drug misuse. They define the construct as “a vulnerability of disinhibitory
processes that involves the inability or unwillingness or failure to inhibit behavior even in
the face of anticipated or already received negative consequences.”28 Antisocial behavior,
conduct-disordered behavior, and sensation seeking are the core observable behaviors as-
sociated with behavioral undercontrol; while impulsivity and disinhibition are components
that are more inferential in nature.

Research support for the individual component behaviors of this risk factor includes a
study conducted by Clark et al.30 in which early onset alcohol use from 11 through 15 years
of age was predicted by conduct, oppositional defiant, and antisocial disorders, with 25%
of the sample using alcohol prior to 13-years of age. Likewise, Boyle and colleagues31

reported that children aged 8–12 rated by teachers as having conduct disorder were more
likely to regularly use alcohol 4 years later.
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With regard to impulsivity, sensation seeking, and risk taking, Potenza and de Wit32

have noted that both sensation seeking and risk taking are manifestations of an impul-
sivity trait that developmentally precedes alcohol use and alcohol use escalation. This
proposition is supported by a number of other studies. For example, Macpherson and
colleages33 investigated this relationship between alcohol use, sensation seeking, and
risk-taking behavior in children initially in late childhood (ages 9–12) and followed
yearly over a 3-year period. Although increases in both sensation seeking and risk taking
are normative to adolescence, children who showed larger increases in change in sensation
seeking and in risk-taking propensity were across time more likely to use alcohol in early
adolescence.

In another study by Wong and colleagues,34 children with lower initial levels of behavior
control in early childhood were more likely to start drinking in early adolescence. The
effects of behavioral (under) control were evaluated for their contribution above and
beyond whatever effects might be present from ability to regulate emotion and level
of rule breaking/antisocial behavior. When these factors were entered into the analysis,
behavioral control continued to have a significant effect on EOD.

Attention deficit hyperactivity disorder

Driven by the observation that many abusive drinkers in adolescence show attentional
deficits, this other area of (under) control, pertaining to attentional processes, has also
received a considerable attention as a possible precursive risk factor for EOD. However,
links between attention deficit hyperactivity disorder (ADHD) and EOD have been some-
what harder to establish, with inconsistent findings across studies. One subset of studies
evaluating ADHD’s contribution to alcohol use in conjunction with conduct disorder have
found that childhood ADHD did not predict alcohol use in young adulthood once the
effects of conduct disorder were controlled.31,35,36

Other work probing this connection suggests that the key issue in establishing the rela-
tionship is how well other potential comorbid factors are controlled. Thus, using parallel
process latent growth modeling in a study of high risk youngsters from the time of school
entry to middle adolescence, Jester and colleagues37 were able to control for the ef-
fects of undercontrol (aggressiveness) when evaluating effects of attention/hyperactivity
problems, and the effects of attention/activity problems when evaluating undercontrol
effects. Growth mixture modeling indicated that there were two trajectory classes of inat-
tention (one comorbid with aggression, the other not) and two for aggressive behavior,
(one comorbid with attention/hyperactivity problems, the other not). Children with inat-
tention/hyperactivity but lacking comorbid aggression were at an intermediate risk of
EOD. Those comorbid for both attention problems and aggressiveness were at greatest
risk; and those high in aggression but lacking the inattention/hyperactivity were inter-
mediate between the other two. These results indicate that the risk for EOD contributed
by inattention/hyperactivity is moderate, but when titrated by comorbid aggression (i.e.,
an indicator in the conduct disorder/behavioral disinhibition spectrum) risk increases. A
more clinically differentiated study of subtypes of ADHD, as related to drinking behavior
in early adulthood, reinforces the conclusions of the Jester et al.37 findings. Elkins and
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colleagues38 showed in a twin study that the hyperactive/impulsive type of ADHD was
the most closely related to alcohol and other substance use at age 18.

Both studies indicate that preventing or reducing EOD in adolescence needs to in-
volve a sophisticated, multicomponent process. Simple assessment of ADHD alone is
not sufficient. Molina and colleagues39 work reinforces this conclusion, showing that
the relationship is also age dependent, and is more potent as a precursive risk factor in
mid-adolescence than in other times.

Other nonspecific temperament and behavioral risks

Anxiety and depression, low resiliency, sleep difficulties, and social inhibition/shyness
have all been noted in the research literature as risk factors for EOD. For instance, Kaplow
and colleagues40 found that youngsters assessed at 9, 11, and 13 years of age who were
higher in depression and generalized anxiety were more likely to initiate alcohol use within
4 years. In other work, Wills and Ainette41 found that early onset alcohol use in 11–15-
year group was associated with poor self control, which in turn fostered low resiliency.
In another extensive and long-term longitudinal study evaluating children at multiple
points between ages 4–5 and 14, Baumrind42 observed that less social assertiveness was
associated with EOD for both sexes. More recently, a series of studies by Wong and
colleagues43 have shown that not all risks are immediately discernable behaviorally. This
work shows that sleep difficulties in the preschool years (identified trouble sleeping,
being overtired) are a robust predictor of EOD even when other, more obvious risk factors
such as anxiety/depression and attention problems are controlled. These studies have
implicated a level of systemic regulation not directly captured by behavioral risk, which
indirectly leads to earlier use of alcohol. Mechanistically, the work raises the possibility of
a central nervous system regulatory deficit that is disruptive of those physiological systems
responsible for homeostasis and activity, which in turn has long-term consequences far
removed from night-time functioning.

Nonspecific environmental factors

Nonspecific environmental factors that may influence risk for EOD include, but are not
limited to, abuse, family conflict, poor parenting, and poor monitoring. More distal envi-
ronmental factors, including minority group affiliation,44 socioeconomic status, and even
neighborhood social disorganization,45 have also been shown to have a muted but direct
role in elevating the risk for EOD. As noted above, behavioral undercontrol/disinhibition
is one key risk pathway to early alcohol involvement. A number of environmental risks
have been shown to exacerbate this system. At the proximal interpersonal level, family
factors including coercive parenting and lack of parent concern, expressed through low
levels of parental monitoring, have direct effects on drinking onset. (See for example,
the work of Reid and colleagues46 as one elaborated theory at the family social envi-
ronmental level.) Other, more system-guided research has shown that a multilayered,
multicomponent system of environmental influences have direct as well as interactive
effects with individual-level risk. The work of Buu and colleagues45 dramatically shows
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such a multilayered structure of risk—involving effects of parental psychopathology,
family socioeconomic status, as well as neighborhood residential (in)stability—operating
independently in the development of alcohol and other drug abuse and disorder. Some
of these influences operate over time intervals as long as 10–15 years. Although not yet
demonstrated longitudinally, one plausible hypothesis is that sociocultural/ethnic influ-
ences operate over such long time spans as well.

Alcohol-specific behavioral risks

Although alcohol consumption among the age group 8–12 is unusual, it should not be
particularly surprising given that 8- and 9-year-old children are regularly tasked with
processing and deciding how to react to and participate in scenarios involving alcohol
use.47 Thus, children’s decisions to ingest alcohol do not just materialize spontaneously;
they are influenced by the opportunities and environment that they encounter. In addition,
beliefs and expectancies about alcohol that form in early development appear to play a
significant role in risk for EOD.

In the preschool years, children establish schemas and norms about alcohol use that
match the cultural and familial norms of the social environment in which they are be-
ing raised. The level of development of these schemas, for example, is predicted by the
frequency of alcohol use in the child’s home. In children of alcoholics, alcohol-related
schemas and knowledge are more evident than in children of nonalcoholic parents.47,48

Even after controlling for familial environment, having detailed knowledge and beliefs
about alcohol use appear to influence children’s decisions to begin using alcohol.23 Pre-
cocious knowledge about alcohol appears to be part of a matrix of early childhood risk
that leads to the development of precocious alcohol use, but that also is relevant in un-
derstanding the developmental course of drinking and alcohol abuse in adolescence and
thereafter.

Alcohol-specific environmental risks

Alcohol-specific environmental factors that have been shown to influence risk for EOD
include, but are not limited to, fetal alcohol exposure, mass media portrayal of accep-
tance/normalcy of drinking behavior, geographic clustering of alcohol outlets, as well as
parental modeling of drinking (see above) and peer influences. It is beyond the scope of
this chapter to detail these effects, but extensive discussion of them may be found in a
review prepared by a select committee appointed by the US National Institute on Alcohol
Abuse and Alcoholism to summarize this evidence.27

Genetic risk

Genetic influences on alcohol use and alcohol problems occur at multiple developmental
points and involve complex interactions between the individual susceptibility and the
physiological and social environment. Genetic studies relevant to EOD have largely
focused on the importance of the undercontrol/disinhibition pathway as the mediator of
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genetic influences on behavior, that in turn leads to increased likelihood of involvement
with deviant peers (social selection), and a greater likelihood that the risks and putative
negative consequences of early, almost always surreptitious, drinking will be dismissed
or not even considered. Evidence to date suggests that shared environmental influences
play a greater role toward influencing EOD behavior than do direct genetic effects, but
this behavior, which is only modestly heritable, may facilitate the expression of genes
associated with vulnerability for problem drinking.8 A review of this evidence by Dick49

provides a good entry into this literature, as do the papers by Kendler and colleagues50

and McGue and colleagues.18 Chapter 6 in this volume provides an in-depth discussion
of the role of genetics in adolescent problem drinking behavior.

The cascade of risk influences leading to early onset drinking

“While such factors as early antisocial behavior or genetic susceptibility to substance use
increase one’s vulnerability to negative outcomes, they do not necessarily doom a child
to a life of substance abuse problems.”51 Risk factors are not static over the life course,
nor do they act similarly for all people at all times.11,51,52 As suggested by this review,
preadolescent risk factors, or combinations thereof, may overshadow others with regard
to influencing whether or not drinking initiation begins early or is deferred. Although
a risk cumulation model27—that the additive impact of multiple risk factors greatly in-
creases the likelihood of early drinking—is the most common conceptual framework for
the field,53 recent theoretical and empirical work suggests that this may be an overly
simplistic and ultimately nondevelopmental model of how risk aggregates. The alter-
native is a developmental cascade framework.54,55 The cascade model allows for risk
dilution as well as risk aggregation, and for the possibility of time-dependent effects in
the epigenesis of risk. It prompts for the specification of multiple risk factors, poten-
tially operating sequentially across levels of influence. It also allows for the likelihood
that effects may not individually be sufficient to generate the outcome, but the cascade
model structure explicitly accommodates this, at the same time allowing heterogeneity of
outcome.

Protective and promotive factors

Factors that predict fewer problems (i.e., level of risk) are promotive; factors that moderate
the effects of risk are protective.27,53 Nurturing and supportive parenting would be regarded
as both a promotive and a protective factor for realizing better outcomes for youngsters,
including a later initiation of drinking. When alcohol use occurs in childhood and early
adolescence, the child is generally introduced to the substance by an adult, typically a
parent or close family member.43 In this context, responsible parental behavior would
be operating as a protective factor; and parental monitoring would be operating as a
promotive factor.

Child resilience, defined as positive adjustment in the face of adversity,56 may also be
considered a protective factor, as would good behavioral control. However, research on
childhood resilience in the context of substance use, although statistically significant in
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terms of magnitude of effect size, has often shown that resilience plays a small role.57 Re-
siliency, the ability to flexibly adapt one’s level of control in response to the environment,
also does not predict onset of drunkenness or level of alcohol problems in adolescence.
Behavioral control, on the other hand, has consistently shown itself to be a strong pro-
tective factor.27 Peer group affiliation also has a strong protective effect, but here too, the
pathway of the relationship appears to be through reduction of disinhibitory behavior,
either through lower cueing for early use or by way of modeling of nonuse.

Given this small menu of possible protectors/promoters, the field appears to still be
in its infancy. Whether other modalities, either at the individual level or through manip-
ulation of the social environment will be effective, is a task for the future, and a much
needed one.

Summary

Early onset drinking can be conceptualized as a waypoint in a development trajectory, in
which poor outcomes at earlier points tend to be antecedents for poor outcomes at later
points in development. This problematic alcohol use is embedded in a multilevel matrix
of influences, some of which are directly related to learning about, and encouraging the
use of alcohol; and some of which are nonspecific to drinking, but very much related to
the development of a disinhibitory behavioral style. Some influences are proximal to the
drinking onset event, but many are substantially precursive. Although the specific risks we
have identified are important to address in their own right, it is also essential to underscore
the developmental nature of the drinking phenomenon. The existing literature is clear;
harbingers of problem outcome are present well before the outcome is manifest. The
potential preventive significance of this fact is still largely unappreciated by the treatment
community, and to a lesser extent even by the prevention community, whose efforts tend
to be focused on age periods relatively close to the early onset event.

Given the ubiquity of drinking by late adolescence in drinking cultures, and the evidence
that early drinking tends to be more dangerous in consequences to both the drinkers and
their peers, a better understanding of early starting, and how to delay and inhibit onset, is
also likely to have substantial public health impact. Although there is some policy-level
research that suggests population-based interventions that affect delay of drinking onset
have longer term impact on prevalence and amount of adult drinking patterns,58 both the
general public and the psychiatric research establishment remain unaware of it. Given the
ubiquity of underage drinking, this would appear to be a fertile ground for effecting social
change.
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Chapter 3

The short- and long-term consequences
of adolescent alcohol use
Joseph M. Boden and David M. Fergusson
Christchurch Health and Development Study, Department of Psychological Medicine,
University of Otago, Christchurch School of Medicine and Health Sciences,
Christchurch, New Zealand

Key points

� Adolescent alcohol use is associated with a wide range of adverse short- and long-term
outcomes, including increased likelihood of accidents, risky sexual behavior, sexually
transmitted infections and pregnancy, sexual assault and violence victimization and per-
petration, obesity, and use of other substances.

� Higher levels of alcohol use or alcohol abuse/dependence in adolescence are associated
with more unfavorable outcomes.

� Earlier onset of alcohol use is associated with increased risk of both short- and long-term
adverse outcomes than later onset.

� Several methodological considerations arise in the study of alcohol use in adolescence,
including: ascertaining the extent to which alcohol use per se plays a causal role in
outcomes; the accuracy of measurements concerning timing of onset of alcohol use; and
characteristics of the sample being studied.

In recent years, there has been increasing concern about the short- and long-term effects
of alcohol use among adolescents. In particular, there has been an increased focus on the
effects of problematic drinking patterns, including binge drinking, among young people.1,2

Studies have suggested that problematic drinking patterns such as binge drinking have
been steadily increasing over a number of years in Western countries, and governments
and health authorities in many locations have taken a variety of steps to address the public
health threats posed by excessive alcohol intake1,2 (see Chapter 1).

One particular aspect of this issue is the extent to which problematic drinking has special
consequences for adolescents and young adults. It is clear that excessive alcohol use is
a feature of adolescent and young adult behavior in many Western societies,3 and it has
been argued that the consequences of excessive alcohol intake may be particularly severe
when onset occurs during adolescence.4 For example, chronic excessive alcohol intake
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may have greater effects on the brain development of adolescents, leading to increased
risks of subsequent health and behavioral problems5 (see Chapter 5).

A further feature is that adolescence is generally associated with increased risk-taking
behavior across a range of domains, irrespective of the effects of alcohol.6 While excessive
alcohol use may be viewed as one of the several forms of risk-taking behavior, it could also
be argued that the normative increased risk-taking of adolescents is further exacerbated
by the disinhibiting effects of alcohol.7

The purpose of this chapter is to summarize the findings on alcohol use, particularly
the effects of excessive or problematic alcohol use, on psychosocial outcomes among
adolescents. This will be done through a review of the literature and by examining
the data from the Christchurch Health and Development Study (CHDS). The CHDS is
a longitudinal study of a birth cohort of 1265 New Zealanders born in Christchurch
in mid-1977.8,9 Data from the CHDS is of particular interest not only because of the
prospective nature of the study but also because the cohort is drawn from a Western
country that is frequently considered to have a “drinking culture,” which encourages early
and excessive alcohol consumption among young people.10 Finally, we will also examine
methodological issues and briefly explore directions for future research.

Accidents

One of the primary dangers of alcohol use for adolescents is the risk of accidents. For
example, in Australia between 2003 and 2006, of all alcohol-related deaths among 13–25-
year-old people, 60% were unintentional. Of these, 79% were due to motor vehicle
accidents, and 9% due to alcohol poisoning.11 Numerous studies have shown that alcohol
use, abuse, and dependence among adolescents is associated with increased risk of a
variety of accidents, including pedestrian accidents12; falls13; drownings14; burns15; crush
injuries15,16; injuries sustained as a result of fights17; and other miscellaneous accidents.16

However, the vast majority of research on alcohol-related accidents among adolescents
concerns motor vehicle accidents18–20; estimates have suggested that alcohol can be
attributed as a cause of such accidents in as many as 50% of cases.21

Data from self-reports and simulation studies suggest that adolescent drivers are at
greater risk of motor vehicle accidents than are drivers in any other age group22 for
several reasons, including the following:

� Greater risk-taking associated with the adolescent period of development.22

� Insufficient levels of driving experience and skills.22,23

� Insufficiently developed cognitive skills specific to driving.24,25

These risks are compounded when adolescent drivers are under the influence of
alcohol.19,25,26 Additionally, morbidity and mortality due to adolescent alcohol-impaired
driving is greater than what would be predicted by an additive effect of alcohol-impaired
driving and adolescent driving ability and behavior.27

Data from the CHDS also suggest that alcohol played a key role in increasing the
risks of adolescents being involved in motor vehicle accidents. For example, Horwood
and Fergusson28 found that by age 21, rates of active motor vehicle collisions in which
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the driver could be held at fault were 2.5 times higher among those who scored in the
highest 6% on a measure of alcohol-impaired driving than among those who reported no
alcohol-impaired driving. Control for potentially confounding factors, including driver
behavior, attitudes toward driving, and a range of factors related to family background
and individual characteristics and behavior reduced the magnitude of the association, but
it remained statistically significant. However, a further study of the same cohort29 that
focused in part on alcohol-impaired driving behavior during the period 21– 25 years found
that while those who reported driving under the influence of alcohol more than 21 times
were 1.94 times more likely to be involved in an active motor vehicle collision. Unlike
the data from age 21, this association was not statistically significant, suggesting that the
strength of the statistical link between self-reported driving under the influence of alcohol
and active motor vehicle collisions was too weak to be considered reliable. The reasons
for this relatively weak finding may have been that: (a) the overall rate of self-reported
alcohol-impaired driving had decreased during the period between 21—and 25 years of
age, in comparison to the period prior to age 21; for example, 53% of the sample reported
no alcohol-impaired driving prior to age 21, whereas nearly 73% of the sample reported
no alcohol-impaired driving during the period 21–25 years; and (b) the overall rate of
active motor vehicle collisions also decreased during the period 21–25 years, relative
to the period prior to age 21. These data suggest that links between alcohol-impaired
driving and active motor vehicle collisions may weaken as drivers become more mature
and experienced, and in particular highlight the dangers faced by adolescent drivers who
are alcohol impaired.

Risky sexual behavior, sexually transmitted infections,
and pregnancy

An important issue is the extent to which alcohol use may be associated with increased
rates of risky sexual behavior, exposure to sexually transmitted infections (STI), and
pregnancy.30,31 Research suggests that higher frequencies of alcohol consumption are
associated with the following:

� Increased risk of unprotected sex32;
� Increased numbers of sexual partners33,34;
� Increased rates of self-reported and medically verified STI33,34;
� Increased risk of pregnancy33,35;
� Increased risk of abortion among adolescent females.36

There are two main explanations for the links between increasing levels of alcohol
use and increased rates of risky sexual behavior and consequences of risky sexual be-
havior. First, the acute intoxicating effects of alcohol may increase impulsivity and cause
disinhibition, altering normal patterns of sexual behavior and contraceptive use.37 Alter-
natively, both higher alcohol intake and higher rates of risky sexual behavior reflect a
general underlying predisposition to engage in reckless, impulsive behavior,31 and it may
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be possible that a more general predisposition to recklessness explains the links between
alcohol intake and risky sexual behavior.

What is somewhat less clear, however, is the extent to which increasing levels of
alcohol use may be causally related to the consequences of risky sexual behavior among
adolescents, and in particular pregnancy. While several studies have shown links between
increasing alcohol use and increased risk of pregnancy, other studies have found that
increasing alcohol use was associated with decreased risk of pregnancy, possibly due to
alcohol’s interference with fertility.38 This issue was examined recently using data from
the CHDS, in order to determine the extent to which patterns of alcohol consumption
were related to increased risks of pregnancy among female cohort members.

The CHDS has collected extensive data on sexual behavior and pregnancy among
female cohort members, and has examined the associations between alcohol consumption
and rates of pregnancy.39 During the period 15–18 years, adolescent females reporting
five or more symptoms of alcohol abuse/dependence had relative risks of pregnancy
that were approximately 1.45 times higher than females who reported no symptoms of
alcohol abuse/dependence, although this association was not statistically significant. One
possible reason for this finding, however, is that contemporaneous measures of alcohol
abuse/dependence symptoms and pregnancy may be sensitive to the fact that pregnancy
tends to reduce or eliminate alcohol consumption by females, which could attenuate
the observed associations. Indeed, using the same data on alcohol abuse/dependence
symptoms in women, but instead using a lagged modeling approach in which alcohol
problems in one time period were linked to pregnancy in the subsequent period, there
was a significant (p < 0.01) association between alcohol abuse/dependence symptoms
during the period 15–18 years and risk of pregnancy during the period 18–21 years.
Those women reporting five or more symptoms of alcohol abuse/dependence during the
period 15–18 years had relative risks of pregnancy during the period 18–21 years that were
approximately 2.55 times higher than women who reported no symptoms of alcohol abuse.
The discrepancies between the contemporaneous and the time-lagged findings for women
in the CHDS cohort highlight the importance of methodological issues, and in particular
the accurate modeling of the time-dynamic association between alcohol consumption and
pregnancy, in the study of the associations between alcohol consumption and risky sexual
behavior/pregnancy.

Violence and sexual assault

Alcohol is commonly believed to play a major role in violent assault. For example, in
England and Wales, it was reported that over half of the victims of violence perpetrated by
a stranger judged the attacker to be under the influence of alcohol.40 There is a very large
literature on the links between alcohol and aggressive and violent behavior, one strand of
which shows that adolescents who report higher levels of drinking are also more likely to
have been involved in an incident of violence.3

Among adolescents, at least 30% of violent assaults,41 and approximately 15–20%
of sexual assaults42,43 occur under the influence of alcohol, although, as noted below,
the accurate assessment of these figures is difficult.44 Evidence suggests that risks of
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violent and sexual assault victimization and perpetration increase as the level of alcohol
intake increases.43,45 Furthermore, adolescents may be at particular risk not only due to
a lower level of experience with alcohol intoxication (that is, adolescents may become
more intoxicated more quickly than intended) but also due to their exposure to situations
in which binge drinking is more common.45,46

Evidence also suggests that the nature of the violent or sexual assault tends to vary
with the extent of intoxication, perhaps due to the disinhibiting effects of alcohol.47 For
example, adolescent females are at particular risk for date rape, in which unwanted sexual
contact occurs in the context of a date or other social activity and by a perpetrator known
to the victim; again, alcohol use by both the victim and the perpetrator has been implicated
as a causal factor in a large percentage of cases of date rape.48 McCauley and Calhoun
suggest that female adolescents who binge drink may underestimate their general risk of
sexual assault while overestimating the extent to which they may be able to fend off a
sexual assault while intoxicated.49

Having suffered a violent assault or sexual assault has been shown to have pervasive
effects on psychosocial adjustment among adolescents and young adults.50 In particular,
sexual assault has been shown to have pervasive and lingering negative effects on mental
health and sexual functioning,51,52 including increased risk of depression, anxiety disor-
ders, eating disorders, and PTSD, and being at increased risk of intimate partner violence
and relationship instability. In addition, alcohol use moderates the relationship between
sexual assault victimization and later revictimization.53 The experience of guilt that some-
times accompanies sexual assault victimization54 may be stronger or more salient for those
individuals who were intoxicated with alcohol at the time the sexual assault took place.55

Despite these links, however, ascertaining the magnitude of the relationship between
alcohol use among adolescents and increased risk of violent and sexual assault is a
complex issue for a number of reasons. First, while it is clear that alcohol is associated with
increased risk of violent and sexual assault perpetration, it is very difficult to determine
accurately the magnitude of this risk, due to underreporting,55 particularly so in the case
of sexual assault. Second, it appears to be common that both the perpetrator and the victim
in violent and sexual assault incidents have drunk alcohol prior to the assault,56 making
it difficult to determine the effects of alcohol on the behavior of the perpetrator and the
victim, respectively.

Obesity

The study of the links between alcohol and obesity in adolescents has been motivated
by the fact that adolescent obesity in Western societies has increased significantly in
recent years,57 a period that has also seen a concomitant increase in binge drinking among
adolescents.58 Also, longitudinal studies of adults have shown that long-term high levels
of alcohol use are associated with increased risks of overweight and obesity.59

Adolescents who report higher levels of alcohol consumption, including binge drinking,
are at greater risk of being overweight or obese,60–62 although there may be gender
differences—in terms of the extent to which alcohol consumption is associated with
obesity among adolescents—with males being at greater risk.63 In addition, links between
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alcohol consumption and obesity may be long-lasting; those who report higher levels of
alcohol consumption and binge drinking in adolescence were found to be at greater risk
of obesity and related health problems in early adulthood.64

It should also be noted, however, that some studies have shown the opposite effect,
with obese adolescents, and in particular females, reporting lower alcohol consumption.65

This may be due to the fact that obese adolescents may have fewer friendships and social
contacts, partly as a result of social withdrawal associated with obesity, which may afford
fewer opportunities for peer interaction and less exposure to situations in which alcohol is
consumed. When interpreting these data it is important to note that many studies linking
alcohol consumption to obesity in adolescents have not taken into account the wide range
of potentially confounding factors, such as socioeconomic status, impulsivity, and mental
health disorders, that may be related to both alcohol use and obesity.

Alcohol as a gateway substance

Is alcohol a “gateway” drug in relation to other substances, including tobacco, cannabis,
and other illicit drugs66? Briefly put, the gateway hypothesis supports the existence of a
developmental sequence of substance use in which the initiation of a particular substance
increases the risk that an individual will go on to use other substances.67

In the case of alcohol, several studies have examined whether alcohol consumption
increases the risk that adolescents will go on to use other substances. In general, there
has been some empirical support for the linkages between alcohol use and later cannabis
and other illicit drug use, with a range of studies finding evidence that alcohol precedes
the use of other substances and increases the risk of the use of other substances, particu-
larly cannabis and other illicit drugs.66,68,69 However, the extent to which alcohol is the
substance that is most likely to initiate the gateway transitions is unclear. Some studies
have suggested that either alcohol or tobacco might serve as the initiating substance in
the gateway progression,68,70 while others have asserted that tobacco plays a stronger role
than alcohol.71,72 Attempts to model the links between alcohol use and tobacco use, in or-
der to determine which substance plays a stronger role in initiating the gateway sequence,
have produced equivocal results, suggesting that alcohol and tobacco use may arise as a
result of common, underlying factors associated with both forms of substance use.73

One important methodological issue arising from gateway drug studies is the fact that it
is difficult to accurately ascertain the timing of onset of the use of various substances.67 In
general, prospectively collected longitudinal data provide the most reliable measurement
concerning the timing of onset of various forms of substance use, provided that participants
are followed up frequently enough to ensure that data concerning onset and frequency of
use are accurate.

Age of onset of use and consequences

A further issue of interest is the extent to which consequences of alcohol use vary by
the age at which the individual begins using alcohol, such that the initiation of alcohol
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use at earlier ages, or heavier levels of use during adolescence, may increase the risk
of negative consequences (see also Chapter 2). The accumulated evidence suggests that
there is indeed a strong link between the age of onset of use and the later consequences;
earlier use of alcohol has been linked to an increased risk of a range of adverse out-
comes, the most prominent being subsequent alcohol abuse/dependence. Numerous stud-
ies have shown that individuals who begin using alcohol earlier are at increased risk of
alcohol abuse/dependence in adolescence and early adulthood, and of lifetime alcohol
abuse/dependence.4,74,75 Furthermore, heavier levels of alcohol use at an earlier age are
associated with more severe levels of alcohol problems in late adolescence and early
adulthood.76,77 Earlier initiation of use is also associated with increased risk of other
adverse outcomes, including unintentional injury, alcohol-impaired driving, illicit drug
use, mental health disorders, and convictions.78,79

One question that arises in examining the links between early onset of alcohol use and
subsequent problems is the extent to which the adverse outcomes are causally related to
the consumption of alcohol at an early age, or are more generally related to impulsive
or reckless behavior related to both early alcohol consumption and later adverse life
outcomes. Indeed, there has been some evidence that the links between early alcohol
use and later outcomes may be attributable at least in part to an underlying “problem
behaviors” factor.80,81 However, a number of studies have shown that the links between
early alcohol use and later adverse consequences persist even after controlling for a range
of confounding factors, suggesting that the early use of alcohol may play a specific causal
role in later problems.4,77,79

Data from the CHDS have been used to examine the links between age of onset of
alcohol use and patterns of alcohol consumption in earlier adolescence.82 In late child-
hood and early adolescence (ages 11–13), cohort members were asked to indicate the
age at which they had first consumed alcohol. Among those who reported having used
alcohol, the majority (67%) reported first using alcohol during the period 6–10 years of
age. The findings suggested that, after adjustment for confounding factors related to fam-
ily background and functioning, those who first consumed alcohol during the preschool
years (up to age 6) had odds of heavy, frequent, or problem drinking by age 15 that
were 1.9–2.4 times higher than those who did not drink alcohol before the age of 13.
The findings suggest that those who were raised in home environments with more permis-
sive attitudes toward alcohol use, and who were exposed to alcohol at an earlier age, were at
greater risk of developing problematic alcohol consumption patterns in mid-adolescence.

Discussion and conclusions

While many questions remain, there are growing data showing that alcohol use in ado-
lescence and early adulthood has considerable health and social consequences over and
above those that would be expected. These can be summarized as follows:

1. Adolescent alcohol use is associated with a wide range of adverse outcomes, includ-
ing motor vehicle and other accidents; risky sexual behavior, pregnancy, and STIs;
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victimization by and perpetration of violent and sexual assault; obesity; and increased
risk of the use of other substances.

2. There is a dose–response relationship between alcohol use and outcomes, such that
higher levels of use are associated with greater severity of outcomes.

3. The increased risk of adverse outcomes is not limited to adolescence, but continues
into adulthood.

4. Earlier onset of alcohol use is associated with greater levels of subsequent problems
associated with alcohol use.

The weight of the evidence clearly shows that adolescent alcohol use is associated with
a wide range of adverse outcomes in both the short- and the long-term, and underscores
the urgent need for the development and implementation of programs designed to reduce
adolescent alcohol use.83

One of the difficulties in program development and implementation is having a sufficient
evidence base to underpin recommendations.84 In general, in order to develop appropriate
and cost effective interventions, it is necessary to have a good understanding of the causal
mechanisms underlying the associations between exposures and outcomes. Unfortunately,
the literature concerning alcohol use in adolescence, including some of the literature cited
previously, is subject to a number of threats to validity that create difficulties in ascertaining
the strength and direction of causal mechanisms. One key threat to validity is determining
the extent to which the associations between alcohol use and outcomes can be accounted
for by third or confounding factors. Some studies have, for example, provided evidence
that at least some of the associations between adolescent alcohol use and later outcomes
can be accounted for by common underlying factors, such as a general predisposition to
problem behavior. However, there has also been evidence to suggest that, after controlling
for these factors, there remain persistent statistically significant links between adolescent
alcohol use and later adverse outcomes. A second threat to validity is ascertaining the
direction of causality. It could be argued that alcohol use and outcomes are linked in a
reciprocal manner, such that alcohol use among adolescents increases the risk of adverse
outcomes, and that increasing levels of adverse outcomes increase the level of alcohol
use. A third threat to validity pertains to the timing of measurements in longitudinal
studies. As noted above, evidence from the CHDS concerning the link between alcohol
use and pregnancy, for example, suggests that the timing of questions regarding exposure
and outcome, particularly when measured contemporaneously, may play a critical role in
the estimation and interpretation of the associations between alcohol use and outcomes.
Similarly, studies examining the gateway theory in regard to alcohol use may show
inconclusive results due to the difficulty of measuring alcohol and tobacco use in children
and adolescents, particularly in terms of determining the timing at which the use of
each substance began. A final threat to validity is that many of the existing findings
concerning alcohol use in adolescents have been derived from data obtained from clinical
samples or special populations. Each of these threats to validity can be addressed via
the use of prospective longitudinal data, obtained from representative birth cohorts, that
includes repeated measures of exposure (alcohol use and related problems) and outcomes
over time.
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In addition, while the links between alcohol use in adolescence and later alcohol dis-
orders has been extensively studied, the link between alcohol use in adolescence and
other long-term outcomes is less well understood. In particular, it is unclear whether
the links between adolescent alcohol consumption and later outcomes reflects processes
in which these links may be mediated by the effect of early alcohol use on later alco-
hol use/alcohol disorders. Again, further research using prospective longitudinal data is
required to ascertain the nature of these links.

While additional research is needed to elucidate the links between alcohol use and
adverse outcomes among adolescents, it is clear that public policy concerning alcohol use
by young people requires further development. In order to reduce the level of adolescent
alcohol use, and to weaken the links between alcohol use and adverse outcomes, policies
and programs are required that will reduce the overall level of exposure to alcohol among
adolescents, and that will reduce the level of harm among those adolescents already
exposed to alcohol. While a number of different initiatives have been developed and
implemented,1,85–87 the high rates of alcohol use and associated adverse consequences
among young people in western societies such as Australia, New Zealand and the United
States suggest that a great deal of additional work is needed.

Future research on alcohol use among adolescents will need to focus on several key
themes. These themes include the following:

� Strengthening the knowledge base concerning the casual links between alcohol use and
adverse outcomes.

� Ascertaining the extent to which long-term risks of adverse outcomes are due to pro-
cesses that link early alcohol use to increased risks of subsequent alcohol misuse.

� Empirical examination of the effects of various programs and interventions that may
be implemented to reduce adolescent alcohol use.

In summary, it is clear that adolescent alcohol use and its effects are a significant
public health problem for western societies in the twenty-first century, with adverse
effects occurring across a wide range of outcomes, and ranging from short to long term.
Although there is already a considerable knowledge base concerning these issues, more
focused efforts are required in order to reduce the overall level of alcohol-related harm to
the population that stems from adolescent alcohol use.
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Chapter 4

The biology of alcohol and alcohol
misuse
John B. Saunders1,2
1Centre for Youth Substance Abuse Research, Faculty of Health Sciences,
University of Queensland, Brisbane, Queensland, Australia
2Faculty of Medicine, University of Sydney, New South Wales, Australia

Key points

� Alcohol is a natural substance produced by fermentation and commonly taken in amounts
that exceed the body’s natural defense mechanisms.

� Alcohol is rapidly absorbed and is distributed throughout the lean body mass. It is cleared
largely through metabolism in the liver, at an essentially fixed rate, which means that
repeated doses result in disproportionately higher blood alcohol concentrations.

� Alcohol is a depressant, which acts at various sites in the brain, resulting in disinhibition,
impaired memory and decision making, and incoordination. The toxic effects can progress
to stupor and coma and death from respiratory depression.

� Other acute biological consequences of alcohol consumption include nausea, vomiting
(and aspiration of vomit leading to asphyxiation), “hangover,” amnesic episodes (“black-
outs”), and diseases such as acute gastritis.

� Repeated consumption of alcohol leads to the development of alcohol dependence, a
psychophysiological disorder that constitutes a “driving force” to drink more and is char-
acterized by alcohol taking a more central role in the person’s life, impaired control over
its use, and sometimes withdrawal symptoms.

� Dependence on alcohol occurs because of the resetting of neurochemical systems con-
cerned with reward, stress and behavioral control, and these changes are long enduring.

� The longer term biological consequences of repeated alcohol consumption include chronic
liver disease, chronic pancreatitis, alcohol-related brain damage, and a range of other
neuropsychiatric diseases.

Alcohol, more properly termed ethyl alcohol, is a natural product of fermentation and
occurs widely in nature. It has been known to human beings for at least 10,000 years and
has been consumed in most societies for much of this time. In evolutionary terms, human
beings (and other animals) are designed to cope with only small amounts of alcohol. The
quantities consumed by many people nowadays overwhelm the body’s natural defense
mechanisms and lead to dependence (addiction), a range of physical and mental disorders,
and serious individual, interpersonal, and societal problems.

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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Absorption, distribution, and clearance

After ingestion, alcohol is absorbed rapidly from the gastrointestinal tract. Absorption
occurs in two places, firstly in the stomach—but this is relatively slow and only about
20% of the total amount is absorbed here. Most, around 80%, is absorbed through the
duodenum, the most proximal part of the small bowel, and absorption here is much
more rapid.1–3 From these sites of absorption, alcohol enters the liver via the portal
venous system before it enters the systemic blood circulation. Some alcohol (∼5%) is
metabolized (broken down) in the stomach mucosa, more is metabolized in the liver, with
the proportion ranging from 5% to 40% initially depending on the rate of absorption
and other circumstances.4–6 Alcohol can be detected in the systemic circulation within
approximately 5 minutes of ingestion. The peak blood alcohol concentration (BAC) after
a single amount of alcohol is reached 30−45 minutes after ingestion, again depending on
the rate of absorption and whether food has been taken as well.

Alcohol is a highly water-soluble compound, which rapidly distributes into the total
body water, which corresponds to the lean body mass (1 kg body mass is equivalent to
∼750 mL water). Lean body mass amounts to approximately 45−55% in women and
55−65% in men. The remainder comprises fat in the subcutaneous tissues and elsewhere,
and alcohol distributes little into this. The concentration of alcohol in the major organs
(excluding fat) is essentially the same as in blood, with some variation according to the
respective fat content of various organs. The concentration of alcohol reached throughout
the body depends, naturally, on the amount consumed.

After the BAC peaks (at 45–60 minutes), there is a phase of fairly rapid decline
(assuming no more alcohol is taken), which is due to distribution of alcohol throughout
the lean body mass (Figure 4.1). After approximately 1.5 hours, the decline in BAC
continues at a slower rate, and this decline is largely due to metabolism, predominantly
in the liver. The BAC is typically measured in milligrams of alcohol per 100 mL of blood
(g/mL), though units of measurement vary from country to country (e.g., in Australia it
is measured as grams per 100 mL (g%)).

A person’s BAC will generally increase by 10–20 mg/100 mL for each 10 g of alcohol
consumed. This amount is that contained in approximately one “standard drink” of alcohol,
though what is considered a “standard drink” varies from 8 g (in the United Kingdom),
10 g (Australia), 12 g (several Western European countries), 13 g (United States), and 14 g
(Canada). It is important to note that there can be a fourfold interindividual variation in
the BAC reached after consumption of alcohol, and even within an individual (at different
times) the range can be two to three times. It is therefore very difficult to predict the BAC
that a given person will reach after consumption of alcohol even when this is a measured
amount, the person is of known weight, and variables affecting absorption have been
eliminated (e.g., alcohol has been taken on an empty stomach). Some of the interindividual
variation reflects genetic differences in the rate of absorption and metabolism of alcohol.7

Alcohol is removed from the systemic blood circulation (and the body more generally)
by a combination of metabolism (90–95%), excretion in urine and sweat (2–3%), and
evaporation in breath (1–3%). Metabolism occurs primarily by oxidation of alcohol in the
liver (80–90%) and the stomach (10–20%) via the enzymes alcohol dehydrogenase (ADH)
and aldehyde dehydrogenase (ALDH)4,8 (Figure 4.2). A small proportion of metabolism
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Figure 4.1 Typical blood alcohol concentration–time curve after consumption of 40 g of
alcohol in a man weighing 70 kg. Blood alcohol concentration is measured in grams per
100 mL blood.
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occurs through cytochrome P450 mixed function oxidases (specifically cytP450 2E1).
Small amounts of alcohol are metabolized in the pancreas, the lungs, and the brain, mostly
via ADH and ALDH. The immediate breakdown product of alcohol is acetaldehyde, a
highly reactive and toxic compound. The enzymes have kinetic (functional) characteristics
designed to maintain acetaldehyde at very low concentrations, and facilitate its further
metabolism to acetate. This in turn undergoes further metabolic conversion ultimately to
form carbon dioxide and water. Hydrogen equivalents are generated from these reactions,
and these fuel numerous subsidiary reactions resulting in the formation of fatty acids,
lactate, and uric acid.

The ADH and ALDH enzyme pathways are capacity limited and the metabolic break-
down of alcohol occurs at a constant rate equivalent to only 7–10 g per hour or approxi-
mately 10–15 mg/100 mL blood per hour. The rate of metabolism is hardly influenced by
the BAC or, therefore, by the amount of alcohol consumed. Alcohol is also metabolized
more slowly than it is absorbed. Consequently, the more alcohol is consumed, and the
faster it is consumed, the higher the maximum BAC achieved. Indeed, the BAC rises
disproportionately as the amount consumed increases.9 This means that continued con-
sumption results in larger and larger BACs leading to unconsciousness and potentially
death (see Chapter 13). The higher the maximum BAC achieved, the higher the concentra-
tion in the major organs including the brain. In general, a larger and heavier individual will
metabolize alcohol more rapidly than a smaller and lighter individual and hence will tend
to clear alcohol more rapidly per amount consumed. Small amounts of alcohol are also
removed by interacting with fatty acids to form compounds called fatty acid ethyl esters.

Both the distribution of alcohol and its metabolism—and therefore blood alcohol
concentrations—are influenced by the sex and age of the person. The major difference is
between men and women, and this is accounted for by the following two main influences:

� Differences in lean body mass, with women having a lower average body weight and
proportionately smaller body mass because of the higher proportion of a woman’s body
comprising fatty tissue (into which alcohol distributes little).10

� Differences in the rate of metabolism, including (i) lower gastric metabolism and (ii)
lower first-pass metabolism in the liver in men.11

Age-related differences in the handling of alcohol are known but there are many factors
that influence both distribution and metabolism, and therefore act as confounders. Another
crucial issue is that systematic investigation of the handling of alcohol in the body is ruled
out because of ethical constraints against administering alcohol to young people under
the legal age. Such age-related differences as are reported typically reflect differences in
body composition or the effects of intercurrent or chronic disease (including liver disease)
on the metabolism of alcohol12,13 (see also Chapter 5).

Pharmacological effects

Alcohol is a pharmacological intoxicant that suppresses the brain and the rest of the
central nervous system. Its effects in causing impairment of function and intoxication
vary according to the BAC (and therefore concentration in the lean body mass), and thus
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on the amount consumed. In low concentrations alcohol has effects that are considered
desirable by many individuals and societies, but in higher concentrations it produces
increasingly serious behavioral abnormalities, impairment of alertness and coordination,
suppression of vital functions, and death.

Table 4.1 illustrates the expected effects of various blood alcohol concentrations on
behavior, functioning, and vital signs. Note that the material in this table is illustrative
of what may be expected in an adult male of average weight (70 kg) in good health and
without a history of hazardous or risky alcohol consumption. Note the caveats expressed
earlier, that the BAC achieved can vary fourfold between individuals and that there is also
interindividual variation in the effects of alcohol on the central nervous system.

Box 4.1 Therapeutic implications of alcohol metabolism.

Alcohol has numerous interactions with therapeutic drugs (medications) and also with illicit
drugs. Some of these occur in the brain because alcohol and many psychoactive drugs
are depressants. Other interactions occur in the liver (the main site of alcohol and drug
metabolism). Alcohol, when ingested, acutely inhibits the metabolism of many drugs. In
contrast, repeated alcohol consumption enhances the metabolism of many drugs. For ex-
ample, interactions can occur between alcohol and other substances (such as anesthetics,
analgesics, antibiotics, anticoagulants, antidepressants, antihistamines, and antidiabetic,
antiepileptic, and antiulcer medications) because they compete for metabolism by the P450
2E1 enzyme pathway. If alcohol is preferentially metabolized by the P450 2E1 enzyme path-
way, the blood concentration of the other substance will be increased and its effects will be
increased. Alcohol suppresses the metabolism of the anticoagulant drug, warfarin. Alcohol
that is consumed immediately prior to a dose of warfarin increases the blood concentration
and availability of warfarin and its anticoagulant effects, which increases the patient’s risk of
uncontrolled hemorrhage. On the other hand, repeated alcohol consumption induces P450
2E1, which results in accelerated metabolism of warfarin, subtherapeutic blood levels, and
the risk of thrombus (blood clot) formation and embolism, with potentially fatal consequences.

Alcohol intoxication

Acute intoxication is defined simply as a short-term state that occurs following ingestion
of alcohol and has features that are compatible with the known physiological effects of
alcohol. These include euphoria, disinhibition, talkativeness, slurred speech and, after
higher doses, incoordination, unsteady gait, nystagmus, memory impairment, lack of
attention, stupor, and coma (Table 4.1). Implicit in this definition is that other causes
of these states have been excluded. The state of intoxication is time limited. When
alcohol is no longer present, having been eliminated from the body, the person essentially
returns to the state that existed prior to their consumption of alcohol. The exception to
this is when a complication has occurred during the period of intoxication. This may
include vomiting, hemorrhage from the stomach, aspiration of vomit and asphyxiation or
pneumonia, hypoxia, head trauma, and other physical harm.

At a BAC of 20–50 mg/100 mL, a person in normal health generally experiences
a sense of relaxation, well-being, and perhaps a loss of inhibition or shyness, which
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Table 4.1 Effects of various blood alcohol concentrations on behavior, functioning, and vital
signs.

Alcohol
consumed
in previous BAC range
4 hoursa (g) (mg/100 mL) Signs of impairment/intoxication

10–30 20–50 • Sense of relaxation.
• Increased self-confidence.
• Greater talkativeness.
• Reduced inhibition.
• Impairment of ability to understand and process visual

information and to perform divided attention tasks.
• Reduction in psychomotor performance and simulated

driving.
• Increased risk of motor vehicle accident.

30–50 50–80 • Garrulousness, reduced inhibition, overconfidence.
Sense of relaxation, loss of alertness.

• Impaired processing of visual and auditory information.
• Impaired psychomotor coordination.
• Risk of accident increased twofold at BAC of 50 mg/

100 mL.
50–90 80–150 Features observed at lower blood alcohol concentrations

further heightened, together with:
• Slurring of speech.
• Impairment of coordination and unsteady balance.

Understanding of auditory and visual information
impaired.

• Body sway increased—three to five times.
• Exaggerated behaviors and emotional lability.
• Risk of accident increased fourfold at BAC of 80 mg/

100 mL.
90–160 150–250 • Reduced loss of consciousness with confusion,

disorientation.
• The person appears sedated and sleepy.
• Typically, unable to stand up or move purposefully.

Occasionally may be abusive and aggressive.
• Eyes are glazed.
• Major impairment on all tests of attention,

understanding, and psychomotor function.
• Physical symptoms such as nausea and vomiting are

common.
• Highly vulnerable to assault and injury.
• Memory is extremely impaired for this period, resulting

in an alcohol-induced amnesic episode (“blackout”),
which is apparent on subsequent recovery from this
state, the person having no recollection of what occurred
during the period of intoxication.

160+ Above 250 • The person is typically unconscious and even comatose.
• Breathing is suppressed, and the gag and cough

reflexes are greatly diminished and may be paralyzed.
• The person is unable to protect their airways and will be

at risk of inhaling or choking on their vomit or other
material aspirated into the respiratory tract.

• Above 300 mg/100 mL, breathing slows and becomes
increasingly irregular and may cease completely.

aThis is an approximation and should not be taken as a guideline to consumption.
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may be manifest in talkativeness and a sensation of light-headedness. The ability to
understand and process information (e.g., motor response time to optical stimuli, as
well as decision times) may become impaired.14 Cognitive processes are affected and
impaired by alcohol at a lower BAC than are motor processes or motor function (such
as gross motor skills—larger movements of arms, legs, feet, or the entire body—and
fine motor skills—small movements of the hands, wrists, fingers, feet, toes, lips, and
tongue.15

The sense of relaxation and well-being combined with loss of inhibition of course
makes it more likely that a person will continue drinking alcohol and reach higher BACs,
that will produce serious impairments and lead to overt, clinically significant intoxication.

Clinical definitions of alcohol intoxication

Both the International Classification of Diseases16 (ICD-10) and the Diagnostic and
Statistical Manual of Mental Disorders,17 fourth edition (DSM-IV TR) of the American
Psychiatric Association include alcohol intoxication as a diagnostic entity. In both sys-
tems, there is a requirement for the intoxication to be “clinically significant”; in other
words, for the person to be likely to require medical attention. In ICD-10, alcohol intoxi-
cation is defined as a condition that follows consumption of alcohol to the extent that there
are significant disturbances in consciousness, cognition, perception, effect, behavior, or
of other functions and responses. In DSM-IV, alcohol intoxication is characterized as
a series of maladaptive behavioral or psychological changes, with examples being ag-
gression, inappropriate sexual behavior, lability of mood, impaired judgment or impaired
functioning in social settings or at work.

The disturbances resolve with the passage of time and there is complete recovery, except
where complications such as hypoxia or tissue damage have arisen (see above). The level
of disturbance correlates with the blood (or breath or tissue) alcohol concentration, but
BAC is not a criterion for the diagnosis of intoxication.

In some cultures, alcohol intoxication has a broader definition than is indicated by these
definitions. For example, it may refer to any degree of impairment due to the physiological
effects of alcohol and these can be evident at a BAC as low as 20 mg/100 mL. In many
situations in Western societies, impairment or intoxication for legal purposes is often
defined by the BAC. For example, in Australia, it is illegal to drive a motor vehicle with
a BAC of 50 mg/100 mL or more. In other countries, however, the term intoxication is
equivalent to acute poisoning. Here, the state of intoxication is equivalent to an anesthetic
or sedative overdose, which would likely require resuscitation.

The after effects of alcohol

Hangover

Alcohol has a biphasic effect on the body and brain. As described above, the initial effects
are typically pleasant, though higher doses will produce toxic and undesirable effects
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such as nausea, vomiting, aggressive behavior, and incoordination. The later effects are
usually unpleasant, especially after higher amounts have been consumed. Initially, the
affected person will waken periodically from an alcohol-induced slumber or sleep. Sleep
in the intoxicated state is not the normal physiological experience. In particular, rapid
eye movement (REM) sleep (also known as “restorative sleep”) is inhibited by alcohol
intoxication.18,19

When the BAC declines further, the person may experience nausea and vomiting,
headache and aching limbs, together with sweating and gooseflesh. Alcohol-induced
diuresis (the increased formation of urine by the kidneys) causes dehydration, which
contributes to headache and aching limbs, while nausea is a response to autonomic
hyperactivity affecting the stomach and gastrointestinal tract. The “hangover” can continue
even after the BAC has declined to zero.

However, the alcohol hangover is still a puzzling phenomenon whose causes are not
well known. The common belief is that dehydration is one of the main culprits but
that might not be the case. A multitude of changes take place after excessive drinking
(such as endocrine, metabolic acidosis) and all may contribute. It has been hypothesized
more recently that hangovers may be related to immune system activation.20 Although
the evidence is limited, adolescents also seem to be less sensitive to hangovers (see
Chapter 5).

Alcohol-induced amnesic episodes (“blackouts”)

Alcohol interferes with the ability to form new memories, particularly when it is taken in
intoxicating amounts. A common consequence of clinically significant alcohol intoxica-
tion is memory loss for events that occurred while the person was intoxicated—a form
of anterograde amnesia. A blackout may be partial (fragmentary), when there is patchy
recollection of events, which may increase with the passage of time, and complete or en
bloc, where there is complete loss of memory for the period with no subsequent recovery
of memory.

Unlike alcohol-induced stupor or coma, blackouts do not involve a loss of conscious-
ness, just a loss of memory. The typical blackout lasts approximately 2–6 hours, typically
corresponding to the peak BAC. With increasing BAC during a bout of drinking, the like-
lihood of a blackout increases.21 The BAC alone does not predict blackouts accurately;
it is more the rate at which alcohol is consumed and the rate of rise of the BAC that is
predictive.22,23 However, even when the same BAC is reached by an individual, in only
one-third of occurrences does that person experience the memory loss characteristic of a
blackout.

Possible mechanisms for blackout include alcohol-induced hypoglycemia (low blood
glucose level). However, there is no consistent relationship between the blood glucose
level and the experience of a blackout. Mechanisms underlying alcohol-induced memory
impairments include disruption of neurotransmission in the hippocampus, a brain region
that plays a central role in the formation of new memories.24 Consequently, brain and
head injury and resulting concussion may also be a mechanism for some blackouts. There
is no evidence for blackouts being epileptiform phenomena.
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Alcohol and neurotransmission

Alcohol has many effects on the brain at cellular and subcellular levels, and these may be
general (e.g., affecting all membranes) or specific (affecting a particular neurotransmitter
only). The effects also depend on the concentration of alcohol to which the brain is
exposed and the duration of exposure.

Alcohol’s general effects include those on the composition and microstructure of bi-
ological membranes, including brain neurons (nerve cells) that generate and conduct
electrical impulses, which convey signals (“messages”). A general effect is that alcohol
alters the configuration of fatty acid chains in neuronal membranes. Specifically, acute ex-
posure to alcohol increases the fluidization of these membranes, while repeated or chronic
exposure decreases the fluidization (i.e., “stiffens” the membranes).25 It is uncertain that
these effects are operative at concentrations of alcohol that are reached in humans. Alco-
hol also affects specific neurotransmitters (chemical messengers). These are released at
the terminals of neurons, cross a synaptic gap between the neuron and the next one, and
then bind to receptors on the latter’s surface membrane. This in turn causes ion channels
to open, thus transmitting the signal.

The neurotransmitters primarily affected by alcohol are as follows:

� Gamma-amino-butyric acid (GABA)
� Adenosine
� Glutamate
� Dopamine
� Serotonin (5-HT)
� Opioid peptides

These neurotransmitters fall into three categories: excitatory, which activate the post-
synaptic cell; inhibitory, which depress the activity of the postsynaptic cell; and neuro-
modulators, which modify the postsynaptic cell’s response to other neurotransmitters (see
also Chapter 16).

GABA

Alcohol’s sedative effects are mediated by GABA, the main inhibitory neurotransmitter
in the brain, which acts by opening chloride ion channels. These GABA-mediated ef-
fects also suppress anxiety and can lead to stupor and coma. When the BAC exceeds
250 mg/100 mL, alcohol can open the chloride ion channel independently of GABA,
allowing excessive chloride influx that can result in paralysis of the neurons responsible
for respiration, leading to asphyxiation. Alcohol also inhibits the degradation of GABA,
thereby increasing its concentration and perpetuating its effects. Thus, the antianxiolytic,
sedating effects of alcohol are primarily mediated by increasing the concentration and
function of GABA. In addition, alcohol increases the activity of adenosine, another in-
hibitory neurotransmitter, such that this increase also causes sedation.
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Glutamate

Sedation is also caused by alcohol decreasing the activity or function of glutamate, the
main excitatory neurotransmitter, at the N-methyl-d-aspartate (NMDA) glutamate recep-
tor. These receptors control the influx of calcium ions into the cell, which cause cellular
excitability. Acute exposure to alcohol inhibits binding of glutamate to the receptor. This
closes the calcium ion channel and decreases excitatory signaling throughout the brain.26

In turn, the altered excitatory signaling reduces the NMDA-mediated release of other
neurotransmitters such as dopamine, noradrenaline (norepinephrine), and acetylcholine.
Glutamate activity is related to cognition, learning, and memory, and its inhibition may
be instrumental in causing alcohol-induced blackouts.

Dopamine

Alcohol increases the synthesis and release of dopamine in the nucleus accumbens situated
in the forebrain. These dopaminergic pathways arise in the ventral tegmental area (VTA)
situated in the midbrain. Alcohol increases the information relayed from the VTA to
the nucleus accumbens through this mechanism. Dopamine is regarded as the “final
common pathway” by which alcohol and other psychoactive substances cause euphoria
and reinforcement of consumption of the substance. It seems to act principally by altering
the sensitivity of its target neurons to other neurotransmitters, as well as altering the
release of other neurotransmitters. Dopamine has a key role in the experiences of reward
and motivation, and the ability to experience pleasure. Dopamine is involved in emotion
and mood, and associated behaviors, as well as in cognition.

Serotonin

Serotonin (5-HT) is also involved in the regulation of behavior, emotion and mood,
such as both euphoria and depression. It is also involved in arousal, sleep, thinking,
and certain appetites and consumption behaviors. Alcohol increases the release of 5-HT
from different 5-HT receptor subtypes, each of which has its own specific influence on
subsequent behavior. 5-HT may alter the rate at which its target neurons produce electrical
signals and/or may alter the release or other transmitters such as GABA and dopamine.

Endogenous opioids

Finally, alcohol increases the activity of neurons that are subserved by endogenous opioids.
The extent to which alcohol’s actions in causing euphoria are influenced by opioid peptides
is controversial. It seems likely that the opioidergic neurons play a modulating effect on
the release of dopamine, rather than having a primary role in interacting with a range of
neurotransmitter systems.

Alcohol not only affects neurotransmitters individually but also influences their in-
teractions when working together. For example, 5-HT may interact with neurons that
synthesize and release GABA. If alcohol is present, the alcohol influenced 5-HT may
affect the actions of GABA neurons in areas involving behavior such as the hippocampus,
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where cognitive decisions are made and may contribute to alcohol-induced memory loss
and impaired judgment. Similarly, alcohol influenced 5-HT stimulates dopamine synthesis
and release in the VTA,27,28 and hence nucleus accumbens.

Alcohol and hormones

Although alcohol’s actions are not mediated primarily by circulating hormones, alcohol
stimulates the synthesis and release of hormones produced by the adrenal gland, which
are part of hypothalamic pituitary axis. The hormones include those of the adrenal cortex
such as cortisol and those of the adrenal medulla such as adrenaline and noradrenaline.

Cortisol is a component of the body’s stress-response system. The release of cortisol
can focus alertness and attention, and increase blood pressure. Cortisol can also suppress
bone growth, digestion, reproduction, and wound repair. A high BAC may be interpreted
by the body and brain as a “stress,” as alcohol directly affects the chemicals that signal the
adrenal glands to synthesize and release cortisol. An increased concentration of cortisol
can, however, induce depression, impair cognitive functioning, and alter sleep patterns,29

all of which are associated with, and potentially additive to, the effects of alcohol on
neurotransmitters.

Synthesis and release of the steroid or sex hormone, testosterone, may be either stimu-
lated or inhibited by alcohol either in the adrenal cortex or peripherally in both men (testes)
and women (ovaries), depending on the amount and pattern of alcohol consumed and in-
dividual characteristics.30,31 For example, in men, alcohol consumption causes an acute
transient decrease in the blood concentration of testosterone as it inhibits the production of
testosterone in the testis. In young, premenopausal women, however, alcohol consumption
can also cause an acute transient increase in the blood concentration of testosterone.32 The
blood testosterone concentration following alcohol consumption is due to the net effect
of an inhibited liver metabolism of testosterone and an inhibited synthesis of testosterone
in the gonads. The blood testosterone concentration would, therefore, depend on different
hormonal conditions as well as different amounts and patterns of alcohol consumption
such that the inhibited synthesis of testosterone may predominate after large amounts of al-
cohol are consumed over a short period of time, and also when in the late, descending phase
of alcohol elimination, when all the alcohol consumed has been completely metabolized.

In addition, alcohol inhibits the release of antidiuretic hormone (ADH) or arginine
vasopressin from the posterior pituitary gland. The decreased concentration of ADH
prevents the kidneys from reabsorbing water, thus promoting water loss, which increases
the rate of urine formation. The concentration of blood electrolytes correspondingly
increases. The result is dehydration.

The long-term effects of alcohol

Dependence (addiction)

Repeated alcohol consumption leads over time (typically some years) to alcohol de-
pendence (addiction) in many people. The risk of developing dependence is related to
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(1) the level of alcohol consumption, (2) the frequency of consumption, (3) the duration
of consumption, and (4) individual susceptibility factors such as genetic predisposition.
No one is immune from this possibility. Alcohol dependence is rare in adolescents but
increasingly common in the late teens and in the twenties. Indeed, recent survey evidence
indicates a peak in prevalence in the 20s.33

Alcohol dependence is defined in both DSM-IV and ICD-10 as a clinical syndrome in
which a number of behavioral, cognitive, and physiological phenomena cluster together
and do so repeatedly as long as alcohol consumption is maintained. This definition is not
particularly illuminating. In essence, alcohol dependence represents a psychobiological
driving force to consume alcohol, which develops as a result of the resetting in an enduring
(long-term) way of a number of key neurotransmitter systems in the brain. The driving
force means that alcohol is consumed (almost) irrespective of the person’s circumstances
or current situation and despite the harmful consequences that have or may occur. The
disorder influences behavior such that the person’s life becomes increasing focused on
accessing alcohol, consuming it, experiencing and recovering from its effects, and it tends
to be self-perpetuating. The diagnosis of alcohol dependence is based on six criteria in
ICD-10 and seven in DSM-IV. Table 4.2 compares and contrasts the criteria in these two
systems. In both ICD-10 and DSM-IV, three criteria need to be fulfilled repeatedly over
a 12-month period for the diagnosis to be made.

The neurobiology of alcohol dependence

A schematic representation of the development and perpetuation of alcohol dependence
is presented in Figure 4.3. Alcohol dependence represents a fundamental resetting of key
neuronal pathways (neurocircuits) subserving (1) reward and incentive, (2) alertness and
stress, and (3) inhibitory control.

The reward systems

The two main reward systems involve dopamine and endogenous opioid peptides in the
mesocorticolimbic system of the midbrain and lower forebrain. The dopaminergic system
is primarily concerned with “incentive salience.”34,35 As described above, it originates
in the VTA and runs to the nucleus accumbens. The second, also in the mesolimbic
area, is the opioid peptide “consummatory” system. This can act in series with the
dopamine system or independently of it. These two systems mediate (or contribute to)
the effects of natural rewards such as food and sex, and seem to be instrumental in the
euphoric, rewarding and reinforcing effects of alcohol, and indeed nearly all commonly
used addictive substances.35

Initially, consumption of alcohol causes activation of projections from the nucleus
accumbens to the prefrontal cortex and result in reinforcement of consumption. However,
with repeated consumption the dopaminergic system is compromised and the effect of the
substance is diminished. The number of dopamine D2 receptors is reduced after chronic
exposure to alcohol and this seems to be an important mechanism in the development
of tolerance. Thus, there is a “resetting” of the reward system such that more of the
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Table 4.2 Diagnostic criteria for alcohol dependence.

ICD-1016 DSM-IV17

A strong desire or sense of compulsion to
take the psychoactive substance (craving
or compulsion).

No equivalent criterion—mentioned in text.

No equivalent criterion but text states that
the subjective awareness of compulsion is
most commonly seen during attempts to
stop or control substance use.

There is persistent desire or unsuccessful
attempts to cut down or control substance
use.

Difficulties in controlling substance-taking
behavior in terms of its onset, termination,
or levels of use (loss of control).

The substance is often taken in larger
amounts or over a longer period of time
than was intended.

Progressive neglect of alternative
pleasures because of psychoactive
substance use, increased amount of time
necessary to obtain or take the substance
or to recover from its effects.

Important social, occupational, or
recreational activities are given up or
reduced because of drinking or
psychoactive substance use.

A great deal of time is spent in activities
necessary to obtain the substance, use
the substance or recover from its effects.

Tolerance, such that increased doses of
the psychoactive substances are required
in order to achieve effects originally
produced by lower doses.

Tolerance, as defined by either a need for
markedly increased amounts of the
substance to achieve the desired effects or
markedly diminished effect with continued
use of the same amount of the substance.

A physiological withdrawal state when
substance use has ceased or been
reduced, as evidenced by the
characteristic withdrawal syndrome for the
substance; or use of the same (or a closely
related substance) with the intention of
relieving or avoiding withdrawal symptoms.

Withdrawal as manifested by either the
characteristic withdrawal syndrome for the
substance or the same (or a closely
related) substance is taken to relieve or
avoid withdrawal symptoms.

Persisting with substance use despite
clear evidence of overtly harmful
consequences.

The substance use is continued despite
knowledge of having a persistent or
recurrent physical or psychological
problem that is likely to have been caused
or exacerbated by the substance.

substance needs to be taken to maintain normal dopaminergic activity. Similar changes in
the opioid system are hypothesized to accompany chronic use. Given that natural rewards
are mediated through the same neurochemical systems, this resetting means that they
are also diminished in intensity, including such survival-determining and evolutionary
imperatives as food and sexual drive.36

Pathways involving several other neurotransmitters interact with the reward systems.
Inputs exist in the VTA and amygdala from GABAergic neurons. Alcohol enhances
GABAergic transmission, which in turn influences the primary reward systems.
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Figure 4.3 A schematic representation of the development and perpetuation of alcohol
dependence.

The brain stress systems

A second major neurochemical mechanism of alcohol dependence is through the recruit-
ment of the brain stress systems. These systems are responsible for maintaining levels of
arousal appropriate to external circumstances. They comprise pairs of transmitters with
opposite actions, which in normal circumstances allow a homeostatic balance. Mediators
of arousal include glutamatergic pathways (the principal central nervous system excita-
tory system),37 noradrenergic pathways, and corticotropin releasing factor (CRF). These
systems are counterbalanced by the inhibitory or antistress pathways involving GABA
and neuropeptide Y.

Acute exposure to alcohol reduces the activity of the glutamatergic and noradren-
ergic pathways that subserve stress, and enhances the activity of the antistress sys-
tems GABA and neuropeptide Y. On the other hand, continued exposure leads to
neuroadaptive responses, which include increases in NMDA glutamatergic, CRF and
noradrenergic neurotransmission,38 and, correspondingly, reduced GABA and NPY
neurotransmission.39 Again, these systems appear to be reset, the excitatory ones in an
overactive (“supercharged”) direction, and the inhibitory ones in an underactive direction.

Impaired inhibition

The brain’s frontal regions exert a braking function on behaviors that are driven by the
mesolimbic reward pathways. Pathways that originate in the prefrontal and orbitofrontal
cortex course to the nucleus accumbens and override responses which would otherwise
be initiated by the activated reward systems.
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These inhibitory pathways exert imperfect control over reward-driven behaviors even in
optimal circumstances. There is increasing evidence that inhibitory function is impaired in
substance dependence to the extent that substance and cue-related behaviors are unfettered
to an even greater extent.40

Summary

The principal mechanisms involved in the development of alcohol dependence are: (1)
enhancement, followed by inhibition, of dopaminergic neurotransmission, leading to
hedonic and medicinal drives to maintain high levels of substance use, (2) recruitment of
central nervous system stress pathways, including those subserved by glutamate, and (3)
impairment of inhibitory pathways from the frontal cortex that attempt to regulate these
drives.

Details of the cellular and subcellular mechanism by which these neurocircuits are
reset are being elucidated. However, it is clear the changes are persistent. In experimental
animals, some changes last for the life of the animal even when alcohol exposure ceases.
It suggests that in human beings, once the neurobiological changes underlying alcohol
dependence have developed, they are persistent, lasting many years, possibly decades and,
potentially, for the life of the individual.

Alcohol withdrawal

Alcohol withdrawal is a syndrome that occurs when alcohol consumption suddenly ceases
(or there is a marked reduction in consumption) in an alcohol-dependent individual.
Although some of the symptoms of alcohol withdrawal are similar to those of hangover,
the experience is quantitatively different. The alcohol withdrawal syndrome typically lasts
for 3–5 days, and is only diagnosed when it has been present for 24 hours or more. It
consists of three main types. Simple alcohol withdrawal is a syndrome of central nervous
system hyperactivity, where many of the features are the opposite of those of the acute
pharmacological effects of alcohol. Common symptoms include tremor (most marked
when the hands are outstretched), perspiration, anxiety, agitation, and gastrointestinal
symptoms such as nausea and retching. In approximately 2–3% of cases, the syndrome
is accompanied by seizures; these are tonic–clonic (grand mal) in type with sudden loss
of consciousness and have no premonitory symptoms. They usually occur singly and
recovery is typically prompt. In about 1% of cases, the alcohol withdrawal syndrome
progresses to delirium tremens. This is a far more severe disorder than simple withdrawal.
It consists of marked and progressive tremor and sweating, increasing agitation and
distractibility, perceptual disturbances, visual hallucinations, paranoid ideation, confusion,
and disorientation. Before adequate treatment it had a mortality of 30%.

The alcohol withdrawal syndrome is uncommon in young people under the age of
18 years (probably because of the predominant pattern of binge drinking rather than regular
excessive daily drinking in this age range). However, from this age it becomes increasingly
common, although the most severe form of delirium tremens remains uncommon until the
early 30s. Concurrent physical disease, chemical (electrolyte) disturbances, and recent
trauma aggravate the withdrawal syndrome.
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The neurobiological mechanisms of alcohol withdrawal largely reflect the resetting of
the brain stress system, which in the absence of alcohol, produces an unfettered syndrome
of hyperactivity in all modalities. There are high levels of noradrenergic activity in
particular, resulting in tremor and sweating, and other autonomic and gastrointestinal
disturbance.41

Physical diseases

Although there is near-universal acceptance nowadays that most alcohol-related diseases
are caused by the tissue toxic effects of alcohol and its metabolites, up to the 1970s there
was a widespread view that malnutrition, vitamin deficiency, and trauma were the cause
and alcohol an “innocent bystander.” For example, alcoholic liver disease was considered
to be a disorder of malnutrition (e.g., choline deficiency). In treatment, emphasis was
placed on ensuring that the person had a nutritious diet and less attention was paid to their
alcohol consumption.

A key figure in identifying the mechanisms by which alcohol led to tissue injury was
Charles Lieber.42 Over a period of more than 40 years, his group has amassed evidence that
excessive alcohol consumption leads to fatty liver, fibrosis, alcoholic hepatitis, cirrhosis,
acute and chronic pancreatitis, and acute and chronic myopathy. They have identified
several of the key mechanisms including the generation of excessive hydrogen equivalents
that fuel a number of subsidiary reactions leading to enhanced synthesis of fatty acids and
also reduced degradation. Later work has emphasized the important role of generation
of free oxygen species through alcohol metabolism and the formation of covalent bonds,
which denature cellular proteins and impact on cellular microarchitecture.

Laboratory tests

Laboratory tests are necessary in the emergency situation to evaluate the young person
who is intoxicated or whose conscious level is impaired. In this situation, the following
tests should be undertaken:

� Breath or blood alcohol concentration
� Urine sampling for immediate assessment of the presence of other psychoactive sub-

stances (using benchtop or dip stick tests), or to be sent subsequently for laboratory
analysis

� Relevant biochemical tests such as electrolytes, urea, creatinine, glucose, and liver
function tests

� Relevant radiography
� Arterial blood gases (or oxygen saturation if less severely ill)

Outside the emergency situation, the value of laboratory tests (biological and markers
of alcohol) in the young person is low. This is in contrast to the findings in older age
groups where laboratory tests, although imperfect, have considerable utility.43 Common
laboratory markers such as gamma-glutamyl transferase (GGT) are raised in 25–60%
of subjects aged 25 years and older, depending on duration and extent of alcohol



P1: KAE/UKS P2: KAE

BLBK365-04 BLBK365-Saunders February 26, 2011 9:23 Trim: 244mm×172mm

The biology of alcohol and alcohol misuse 63

consumption. The serum transaminases, AST and ALT, are abnormal in 25–40% and
mean cell volume (MCV) is raised in a similar percentage.

The most sensitive test, albeit more expensive than the others, is carbohydrate-deficient
transferrin (CDT), which is raised in approximately 40–70% of older people with alcohol
use disorders. In young people, the percentage of hazardous drinkers who have laboratory
abnormalities is under 10%. In routine practice, therefore, there is no indication to under-
take laboratory tests. If there is a specific diagnostic issue, for example the possibility of
an alcohol use disorder in a young person who denies significant consumption of alcohol,
the most appropriate test would be the CDT.

Resources

� Alcohol Research & Health. Neuroscience: pathways to alcohol dependence. Part II.
Neuroadaptation, risk, and recovery. Alcohol Res Health 2008; 31(4). Available at:
http://pubs.niaaa.nih.gov/publications/arh314/toc31-4.htm.

� Alcohol Research & Health. Neuroscience: pathways to alcohol dependence. Part 1.
Overview of the neurobiology of dependence. Alcohol Res Health 2008; 31(3). Avail-
able at: http://pubs.niaaa.nih.gov/publications/arh313/toc31-3.htm.

� Smart L (ed). Alcohol and Human Health. Oxford, UK: Oxford University Press; 2008.
� Sher L. Research on the Neurobiology of Alcohol Use Disorders. New York: Nova

Science Publishers; 2008.
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Chapter 5

Alcohol and the developing brain
Linda Patia Spear
Department of Psychology and Developmental Exposure Alcohol Research Center
(DEARC), Binghamton University, Binghamton, NY, USA

Key points

� There are two times during ontogeny when the developing brain is particularly likely to
be exposed to alcohol—via maternal exposure during the fetal period, and via initiation of
alcohol use during the rapid brain transformations of adolescence.

� Alcohol exposure during the fetal period is clearly teratogenic, that is, able to disturb
growth and development, whereas less is known of the potential consequences of alcohol
exposure during the rapid brain changes that characterize the adolescent period.

� There is substantial evidence that adolescents differ markedly from adults in their sen-
sitivity to many of the acute effects of alcohol, being remarkably resistant to many of
the intoxicating and aversive effects of alcohol that normally serve as cues to terminate
intake, but more sensitive to the social facilitating and perhaps rewarding effects of al-
cohol. These adolescent-typical ethanol sensitivities may permit relatively high intakes
during adolescence that may be exacerbated further via genetic or environmental factors,
perhaps leading to long-term consequences.

� Cross-sectional neuropsychological and imaging studies in humans have revealed a num-
ber of cognitive and neural alterations in adolescents exhibiting problematic patterns of
alcohol use, although it is difficult to determine conclusively from these studies whether
such alterations are a result of early use and/or predate this use and represent risk fac-
tors for problematic alcohol involvement. There is emerging evidence in these studies and
ongoing prospective, longitudinal studies to support both of these possibilities.

� In initial basic science studies with laboratory animals that permit direct empirical assess-
ment of causality, a variety of lasting adverse neural and behavioral effects of adolescent
alcohol exposure have been observed, although more work is needed to characterize
these effects, determine the extent to which they are apparent at typical human expo-
sure levels, and assess whether adolescence joins the fetal period as a critical period of
developmental vulnerability to alcohol.

Alcohol exposure: vulnerable periods
of brain development

Brain development is a life-long process. It begins with a rapid escalation in formation
of neurons and their interconnections during fetal life, continues at a more moderate
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maturational pace through infancy and childhood, and undergoes a series of sometimes
dramatic transformations during adolescence to reach the relative (but still dynamic)
stability of the mature brain. There are two intervals along this developmental trajectory
during which the immature brain is particularly likely to be exposed to alcohol: (1)
passive exposure during the fetal period when pregnant women use alcohol and (2) during
adolescence when youth begin to experiment with alcohol.1 These exposures may be
interrelated, with children exposed prenatally to alcohol being particularly likely to use
alcohol as young adolescents, and both exposures increasing the probability of developing
persistent alcohol use disorders (AUD), thereby escalating the likelihood that the next
generation will be exposed fetally to alcohol, and perpetuating the cycle.1 Thus, alcohol
abuse has its origins during development.

Developmental exposure to alcohol can do more, though, than increase the probability
of later AUD. It has long been recognized that fetal exposure to alcohol can induce long-
term neurotoxicity, with notable behavioral and cognitive ramifications that are often more
pronounced than those seen with other drugs of abuse. Of more recent concern are possible
consequences of alcohol exposure during adolescence, with its marked developmental
transformations in the brain. In the sections to follow, well-established evidence for
lasting effects of alcohol exposure during the fetal period of rapid brain growth will
be briefly discussed before focusing on adolescence, some of the major neurobehavioral
characteristics of this dynamic developmental period, and immediate and long-term effects
of exposure to alcohol at this time.

Fetal alcohol exposure

Alcohol is a well-known fetal teratogen, with about 1% of all births estimated to exhibit the
diversity of physical, hormonal, behavioral, and cognitive deficits associated with maternal
abuse of alcohol during pregnancy, deficits that are collectively termed fetal alcohol
spectrum disorder (FASD). A subset of these offspring that are most severely affected
exhibit a stereotyped set of problems characterized by specific facial dysmorphologies,
cognitive impairments, and growth retardation that define fetal alcohol syndrome (FAS).
Over the past 30 years, cognitive, behavioral, and neural consequences of fetal alcohol
exposure have been well characterized through research in clinical populations and in
laboratory animals, with studies in the latter used to explore important issues of critical
periods, dosing, underlying mechanisms, and potential therapeutic approaches. These
well-established findings have been discussed extensively elsewhere (e.g., see references
2–4) and will be highlighted here only briefly to set the stage for discussion of recently
emerging research focusing on the possible developmental toxicity of alcohol during
adolescence.

Individuals with FASD characteristically show deficits in motor function, information
processing, and attention, along with disruptions in working memory, behavioral inhibi-
tion, and other executive functions. Many of the same functional deficits have long been
seen in studies using animal models of fetal alcohol exposure as well.2 Basic science stud-
ies have shown that fetal alcohol exposure induces marked brain abnormalities that are
particularly pronounced in areas such as the neocortex (including frontal and parietal re-
gions critical for executive functioning, information processing, and attention), cerebellum



P1: KAE/UKS P2: KAE

BLBK365-05 BLBK365-Saunders February 26, 2011 9:32 Trim: 244mm×172mm

68 Young People and Alcohol

and caudate (regions traditionally associated with motor functions, although more recently
implicated in cognition as well), and hippocampus (thought to play a particularly important
role in working memory).3 Recent human imaging studies largely have found alterations
in these same brain regions, including growth deficiencies in frontal and parietal regions
and volume reductions in cerebellum and caudate, although findings in the hippocampus
are more mixed.4 Prominent alterations are also seen in offspring with FASD in the cor-
pus callosum, a large mass of nerve fibers (axons) that crosses the midline of the brain to
transfer information from one side of the cortex to the other. A number of studies have
reported regional reductions in size or shape of portions of the corpus callosum, with
these signs of altered connections across the left and right sides of the cortex correlated
with a variety of cognitive and behavioral deficits.4

Basic science studies have confirmed that these characteristic neural alterations asso-
ciated with FASD and FAS are causally related to alcohol exposure per se, and have also
revealed factors influencing susceptibility to these effects of alcohol. The magnitude of
damage is critically dependent on dose, with binge levels of consumption or repeated
alcohol abuse producing blood alcohol levels among pregnant women similar to those
inducing marked neurobehavioral toxicity in animal models of FASD.2 Timing of fetal
exposure is also crucial. For example, the cardinal feature of FAS, facial dysmorphologies,
is seen in both human and animal studies and is associated with high levels of alcohol
exposure during an early stage of embryogenesis—gastrulation, a stage that corresponds
to the third week of gestation in humans (before some women may realize that they are
pregnant). In contrast, formation and migration of cells destined for the neocortex and
various other brain regions are perturbed by alcohol exposure during a later fetal stage
(corresponding to 7–20 weeks of human gestation), whereas even later alcohol exposure
(during the “brain growth spurt” of roughly the third human trimester) disrupts develop-
ment in regions such as the hippocampus and cerebellum.3 Thus, the amount and timing
of exposure likely impacts the specific pattern of neural, cognitive, and behavioral al-
terations seen following fetal alcohol exposure. Other factors are probably influential as
well, including maternal age and nutrition, and genetic background of both the mother
and the fetus.

Basic science studies in laboratory animals also have proved useful for revealing
candidate mechanisms underlying these dysfunctions. Fetal alcohol exposure disrupts
substances critical for regulating gene expression, mediating interactions between cells,
and producing and controlling growth factors that coordinate formation, migration, and
differentiation of nerve cells (neurons) and their critical support cells (glia).3 With this
information in hand, current basic research is beginning to focus on development of
strategies for strengthening fetal resiliency of potentially vulnerable individuals, and
toward development of environmental or drug-based therapeutic approaches to improve
outcome following fetal alcohol exposures, with the ultimate goal of decreasing the
incidence of FASD and improving functioning in young individuals with this disorder.

Alcohol use during adolescence

The second time during development when alcohol exposure is likely to occur is via
voluntary use during adolescence, with at least some experimental use of alcohol one of



P1: KAE/UKS P2: KAE

BLBK365-05 BLBK365-Saunders February 26, 2011 9:32 Trim: 244mm×172mm

Alcohol and the developing brain 69

the number of other age-typical behavioral proclivities associated with this developmental
period. By about 14 years of age, a majority of adolescents in the US report that they
have had tried alcohol.5 And when adolescents drink, they drink on average more than
twice as much per drinking episode than do adults.6 Indeed, the drinking of a significant
number of these youth reaches high levels, with 10% of 8th graders, 22% of 10th graders,
and 26% of high school seniors reporting consumption of five or more drinks in a
row within the past 2 weeks.5 Although high, these binge-use percentages are two- to
threefold lower than those reported among adolescents in some European countries7 (see
Chapter 1).

During this time when youth begin to experiment with alcohol (sometimes excessively),
the adolescent brain undergoes considerable transformation, including alterations in many
alcohol-sensitive neural systems. One consequence of these neural transformations may
be age-related differences between adolescents and adults in their sensitivity to alcohol.
Indeed, adolescents have been found in basic science studies to differ notably from adults
in their sensitivity to a variety of alcohol effects—in ways that may permit or even promote
relatively high levels of alcohol consumption during adolescence. Yet, at the same time,
this period of rapid brain transformation may represent a vulnerable period for lasting
consequences of alcohol exposure. It is to these issues that we now turn.

The adolescent brain and alcohol

Efforts to systematically examine acute alcohol sensitivity in underage youth are limited
by ethical constraints, as are the use of empirical studies to determine the lasting effects
of such exposure. However, adolescence appears to be a highly evolutionarily conserved
developmental stage with similar underlying biology across species, raising the possibil-
ity that simple animal models of adolescence may be of some use for exploring acute
and lasting consequences of adolescent alcohol exposure. In the sections to follow, ado-
lescence will be briefly considered from an evolutionary perspective as rationale for the
judicious use of animal models of adolescence in studies of adolescent neurobehavioral
development.

Evolutionary roots of adolescence and the use of animal models

Adolescence is characterized by a number of biological transformations, including pu-
berty, a growth spurt, and a variety of other hormonal and physiological changes, along
with prominent, regionally specific developmental transformations in the brain. Many of
these hormonal alterations and transformations in the brain are also evident during the
transition from immaturity to maturity in other mammalian species as well.8,9 Human
adolescents as well as adolescents from a variety of other mammalian species exhibit
certain similar age-typical ways of responding to their environment, including an in-
creased focus on peer-directed social interactions, increases in risk-taking and novelty
seeking, and increases in consummatory behaviors (including greater per occasion use
of alcohol than seen in adulthood).8–10 These behavioral similarities presumably are
commonly expressed across species because of their ultimate adaptive significance. For
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instance, an increasing emphasis on social interactions with peers is thought to guide
choice behavior and develop social skills necessary for independence, whereas elevations
in risk-taking/novelty-seeking are posited to serve as a means for increasing the prob-
ability of reproductive success in males, gaining additional resources, and avoiding the
adverse consequences of genetic inbreeding by encouraging emigration away from the
home territory around sexual maturation.8,9

These fundamental similarities in biology and behavior of adolescents across species
suggest that the biological roots of adolescence are deeply embedded in our evolutionary
past. Such similarities also provide reasonable face and construct validity to support
the use of basic animal models to explore certain aspects of adolescent neurobehavioral
function.8 Of course, the rich complexity of human brain and behavioral function seen
during adolescence (or at any other age, for that matter) is not evident in other species,
and hence the appropriateness of animal models must be carefully considered from the
perspective of what is to be modeled. Nevertheless, animal models have been used to
explore manipulations and levels of analysis that provide ethical or technical challenges
for study among human adolescents.

Transformations in the adolescent brain

Unlike the proliferation of neurons and their interconnections (synapses) that characterize
the formation of the brain during the fetal period, later phases of neural development
emphasize a refinement of that connectivity. Such refinement is commonly seen across
species during adolescence and involves adjustments in gene expression and in molecular,
cellular, and functional activity to ultimately reach the levels characteristic of the mature
brain.9 During adolescence, there is a substantial culling of the number of synaptic
connections, with almost half of the synapses eliminated in some cortical regions at this
time.11 This pruning is highly selective within and across brain areas, and likely contributes
to the fine-tuning of connectivity necessary for the emergence of adult-typical networks
of functionally interconnected brain areas.12 Emergence of networks that interconnect
distant portions of the brain is seemingly aided by speeding information flow across
these distant regions via myelination of the neural processes (axons) that interconnect
these regions. Myelination is a process by which axons are wrapped with a white, fatty
sheathing material (myelin) that serves to insulate them, speeding the rate at which they
are able to transmit nerve impulses along their length.

The prevalence and relative timing of these and other neural changes during adoles-
cence are regionally specific. For instance, in animal experiments and human imaging
studies, regionally specific developmental timing can be roughly indexed via assessment
of relative size (volume) of different brain areas across age, as well as via regional as-
sessment of age-related changes in the ratio of gray matter (areas enriched in cell bodies,
synaptic connections, and nonneuronal support cells) to white matter (areas enriched
in myelinated axons). For instance, gray matter volumes, and gray/white matter ratios
in the neocortex typically rise to a gentle plateau and decline thereafter, with this de-
cline generally occurring earlier (prior to adolescence) in sensory and motor areas than
the decline seen during adolescence in the prefrontal cortex and other cortical associa-
tion areas thought to be critical for more advanced cognitive functions.13 Indeed, pro-
tracted development in frontal regions such as the prefrontal cortex has been suggested to
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reflect immaturities in “top–down” cognitive control and other executive functions whose
capacities continue to develop through adolescence, perhaps contributing to the greater
propensity of adolescents to engage in risky behaviors, including illegal ones such as un-
derage drinking, relative to adults.14 Adolescent-associated decreases as well as increases
in gray matter volumes are seen in some subcortical regions, including brain regions such
as the nucleus accumbens, amygdala, and hippocampus,15 that are critical for responding
to, learning about, and motivating behavior toward emotional and/or rewarding stimuli,
including alcohol and other drugs of abuse.

Alcohol alters chemical communication at the synaptic level through action on a number
of the most prominent chemical communication systems (neurotransmitters) in the brain,
many of which undergo marked developmental change during adolescence. The proto-
typic neurotransmitter in the reward system, the dopamine system, undergoes complex
remodeling during adolescence, including apparent developmental shifts in the balance of
activity of dopamine projections to the nucleus accumbens versus the prefrontal cortex.8

The major inhibitory neurotransmitter system in the brain, the gamma-amino-butyric
acid (GABA) system, is still developmentally immature during adolescence, whereas
portions of the major excitatory neurotransmitter system, the glutamate neurotransmitter
system—and its N-methyl-d-aspartate (NMDA) receptor system—exhibit greater func-
tional activity in adolescence than at maturity.16,17 These developmental alterations could
easily exert a major impact on responsiveness to alcohol, given that many of alcohol’s
intoxicating effects are associated with disruption of NMDA receptor action as well as
stimulation of the GABA system.18 Given the differences between adolescents and adults
in these alcohol-sensitive brain regions, it might be expected that alcohol would induce
notably different effects in adolescents than in adults. Indeed, there is substantial evidence
from basic science studies showing this to be the case.

Adolescent-typical shifts in alcohol sensitivity

Many stimuli, including alcohol, have multiple consequences, some of which are typically
viewed positively and others negatively. In the case of alcohol, this mixed profile includes
positive rewarding, relaxing, anxiety-reducing, social stimulatory, and pleasurably tasting
effects that contrast with unsteadiness, slurred speech, and other signs of motor impair-
ment, sedation, nausea, and general aversive effects of alcohol intoxication, along with
later “hangover” effects. Acute alcohol exposure also influences cognitive functions, in-
cluding well-studied disruptions in memory. Intriguingly, studies conducted primarily in
laboratory animals have shown adolescents to often differ from adults in their sensitivity
to many of these effects, although the direction varies markedly with the alcohol effect
examined, as discussed in the sections to follow.

Alcohol effects on memory, cognition, and executive functions

Performance on executive function tasks is disrupted at doses producing blood alcohol
levels in the “binge” drinking range (e.g., ≥90–100 mg%), including disruption in plan-
ning and spatial working memory.19 Alcohol primarily disrupts the ability to form new
explicit memories when in an intoxicated state, while leaving intact the ability to retrieve
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information learned prior to intoxication. Studies using laboratory animals provide evi-
dence that adolescents may be more sensitive to alcohol-related disruptions in learning
and retention, and in brain plasticity than their adult counterparts. For instance, adolescent
and preadolescent animals are more vulnerable than adults to alcohol-induced disruptions
in a form of brain synaptic plasticity termed “long-term potentiation” in the hippocampus,
a brain region important for memory formation. Likewise, on a spatial memory task where
rats were trained to learn the position of a hidden platform in a large vat of water, impaired
performance was seen in adolescents at only about half the alcohol exposure levels that
were necessary to see impairment on this task in adults.20 Although ethical issues have
precluded conducting similar alcohol challenge studies in underage youth, analogous age-
related vulnerabilities were seen in a study examining individuals across a late adolescent
to young adult range (i.e., early vs. late twenties). On both verbal and nonverbal mem-
ory tasks, individuals in their early twenties (21–24-years of age) showed notably more
memory disruption in response to the alcohol challenge than those in their late twenties
(from 25–29-years).21 Thus, even though the individuals in this study were at the outer
fringes of adolescence, an enhanced vulnerability to alcohol-induced memory disruption
was still evident among these older adolescents relative to their more mature counterparts,
findings reminiscent of those in basic science studies with laboratory animals.

Social facilitation and other rewarding alcohol effects

The rewarding and social facilitatory effects of alcohol are the only other consequences
of alcohol consumption to which adolescents have been shown to be more sensitive
than adults. Place conditioning is a classical conditioning paradigm in which animals,
typically rats or mice, learn to associate the effects of a drug or other discrete treatment
with a particular environment. Second-order conditioning or higher order conditioning is
a classical conditioning term that refers to a form of learning in which a stimulus that was
previously neutral (e.g., a bell) is associated with food (first-order conditioning), and then
that association is transferred to another stimulus (e.g., light) (second-order conditioning).
Using measures such as place conditioning, second-order conditioning, and heart-rate as
an index of positive effect, several studies have found adolescent animals to be unusually
sensitive to the rewarding effects of alcohol, although work in this area is still at its initial
stages and findings are mixed.22,23 A better characterized effect is the greater sensitivity
of adolescents to the social facilitatory effects of alcohol, with adolescent rats showing
an increase in social interactions following exposure to low doses of alcohol in familiar
(low anxiety producing) situations; increases in social behavior are not seen under these
circumstances in adults.22 Reminiscent of these basic science studies, human adolescents
report that one of their main motives for drinking is the ability of alcohol to facilitate
social interactions, with drinking rates highest among adolescents with the strongest social
motives for drinking.24

Intoxicating and aversive effects

While animal studies have shown adolescents to be more sensitive to alcohol-induced
disruptions in memory and brain plasticity, as well as to the social facilitatory and pos-
sibly other positive rewarding effects of alcohol, adolescents are often less sensitive to
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other alcohol effects, especially those produced by moderate or higher levels of intoxi-
cation that may normally serve as cues to limit intake. These include motor impairment
(e.g., ataxia), social impairment (e.g., disinhibition), sedation, and general aversive ef-
fects such as nausea, as well as hangover-related elevations in anxiety.22 For instance,
when rats are given a sufficiently high dose of alcohol that they lose consciousness,
adolescent rats awake in about one-half the time as adult rats.25 Moreover, when they
regain consciousness, adolescent rats have significantly higher levels of alcohol in their
brains than adults, supporting the conclusion that this age-related difference in the seda-
tive properties of alcohol is related to an attenuated sensitivity of the adolescent brain
to this effect of alcohol. Similar age differences were seen when using conditioned taste
aversion to assess the aversive properties of alcohol. During taste aversion conditioning,
rats are given the opportunity to ingest a novel, highly palatable fluid followed by an
injection of one of the variety of doses of alcohol or a control solution; to the extent that
they find the consequences of the alcohol exposure aversive, they will later reduce their
consumption of the novel fluid. Using this procedure, adolescent rats require about
twice as much alcohol than adults to exhibit a conditioned taste aversion,26 suggest-
ing that adolescents are notably less sensitive to the aversive properties of alcohol
than adults.

Of course, as noted above, studies to determine whether human adolescents might ex-
hibit a similar insensitivity to these aversive and intoxicating effects of alcohol are limited
due to ethical constraints. There is, however, one rare study by Behar and colleagues27 that
examined 8–15-year-old boys following administration of a dose of alcohol known to be
intoxicating to adults. After giving them a battery of objective and subjective tests of in-
toxication, the researchers noted that they “were impressed by how little gross behavioral
change occurred in the children . . . after a dose of alcohol which had been intoxicating in
an adult population” (see reference 27, p. 407). Thus, although the data are very limited,
these findings hint that the relative insensitivity of adolescents to the intoxicating and
aversive effects of alcohol that has been systematically documented in laboratory animals
may be seen in humans as well.

Contributors to adolescent-typical alcohol sensitivities:
tolerance development

Multiple factors may contribute to these alcohol sensitivities observed in adolescents.
As discussed earlier, developmental changes in activity in several critical neurotransmit-
ter systems upon which alcohol exerts its effects, including NMDA excitatory receptor
systems and GABA inhibitory systems as well as dopamine input to reward-relevant re-
gions, are likely to play major roles in these differential sensitivities to alcohol during
adolescence.20,22,23 Another important contributor to the greater resistance that adoles-
cents show to many of the intoxicating (e.g., motor impairing, sedating, dysphoric) effects
of alcohol relative to adults may be the greater propensity of the young brain to rapidly
adapt to the presence of alcohol—a phenomenon termed “acute tolerance,”

Acute tolerance is defined as the attenuated sensitivity to alcohol that develops within
a single episode of alcohol exposure. Acute tolerance can be indexed in a number of ways
that generally reflect a more rapid decline in alcohol impairment than the decline seen in
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blood or brain alcohol levels, that is, recovery occurs more rapidly than expected relative
to the amount of alcohol still in the body. In basic science studies, adolescents have been
shown to exhibit notably greater acute tolerance than adults to the sedative properties of
alcohol25 and to the social inhibition that emerges at moderate or higher doses of alcohol.28

For instance, whereas adolescents and adults showed equivalent ethanol-induced social
inhibition 5 minutes following challenge with a 1 g/kg dose of alcohol, when tested at
30 minutes following an alcohol challenge, adults were still quite impaired, whereas little
sign of social impairment was seen among the adolescents.28 This behavioral recovery
was seen in adolescents despite rising blood alcohol levels across this time interval—a
finding consistent with the rapid emergence of acute tolerance during adolescence. In
this study, animals were tested at a variety of points during adolescence, with the most
pronounced acute tolerance effect evident early in adolescence and declining gradually
throughout adolescence and into adulthood.

The insensitivity that adolescents show to many of alcohol’s intoxicating effects could
be enhanced further following a history of prior alcohol use. Indeed emergence of
chronic tolerance following repeated exposure to alcohol has been reported in surveys of
adolescents,29 although findings from basic science are mixed as to the circumstances un-
der which adolescents express chronic tolerance, and whether this longer term adaptation
is more or less pronounced than the chronic tolerance to alcohol that emerges in adults.22

The story is likely to be nuanced by the specific effect of alcohol under investigation,
and the frequency, amount, and timing of chronic exposure. It is also likely that alcohol
exposure during the brain transformations of adolescence may not only trigger long-term
compensations normally expressed as chronic functional tolerance but also disrupt ongo-
ing processes of brain development, with possible long-term consequences as discussed
later.

Potential impact of adolescent: typical shifts in alcohol sensitivity
for the emergence of alcohol use disorders

Differential sensitivity to the various effects of alcohol could influence in a number of ways
the propensity of adolescents to use alcohol and exhibit high levels of consumption. One
age difference that may influence the propensity for adolescents to consume more alcohol
per occasion than adults is their tendency to show alcohol-induced social facilitation,
given evidence from basic science studies that alcohol notably facilitates social interac-
tions among adolescents.23 That is, given that adolescents drink largely in social groups
(Chapter 1), a greater sensitivity of adolescents to alcohol-induced social facilitation may
encourage them to continue drinking. Any age-related enhancement of adolescents’ sen-
sitivity to the positive rewarding effects of alcohol might also help to promote high levels
of drinking at this time.

Adolescent-associated insensitivities to alcohol’s aversive intoxicating effects may also
influence their propensity to use alcohol. First, the likelihood of continued use after first
experimentation could be affected. That is, individuals experimenting for the first time with
a drug such as alcohol that experience notable negative consequences may be disinclined
to use the substance again. To the extent that adolescents are insensitive to the dysphoric/
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aversive effects of intoxication, they may be more likely to try it again. More broadly,
a decreased sensitivity to alcohol’s intoxicating effects has long been characterized as a
major risk factor for problematic alcohol use, with “a lower sensitivity to moderate doses
of alcohol associated with a significant increase in the risk of future alcoholism, perhaps
through increasing the chances that a person will drink more heavily.”30 Likewise, studies
of mice from different genetic backgrounds have revealed strong associations between
enhanced alcohol intake and insensitivity to the aversive and sedating effects of alcohol.31

Thus, as individuals with genetically related insensitivities to alcohol enter adoles-
cence and experiment with alcohol, their capacity for consuming alcohol would likely
be relatively high, and might be enhanced even further with continued use and the
emergence of chronic tolerance. Work in laboratory animals suggests that a history of
prior exposure to stressors may further lower the sensitivity to alcohol’s intoxicating
properties.32 Thus, adolescent-typical alcohol insensitivities may interact with a num-
ber of risk factors—family history of alcohol abuse; stressors; and tolerance associated
with prior use—to promote higher levels of alcohol consumption during drinking episodes
among vulnerable adolescents. Consequences of these high consumption levels during the
rapid brain remodeling of adolescence have the potential to be pronounced and persistent,
a topic to which we now turn.

Long-term consequences of adolescent alcohol exposure

As discussed earlier, alcohol exposure during gestation can result in the physiological
and neurocognitive deficits characterized as FAS and FASD. Persistent exposure to high
levels of alcohol among alcohol-dependent adults also results in cognitive deficits and
neurotoxic effects. Given these findings, it would be surprising indeed if repeated exposure
to alcohol during adolescence did not likewise induce neurocognitive effects under some
circumstances. But, under what circumstances? Are the rapid brain changes of adolescence
a time of particular vulnerability to alcohol neurotoxicity? And if so, what magnitude of
use is sufficient to cause changes? These critical questions are being tackled in both
human and basic science studies, with each approach having its particular strengths and
challenges, as we shall see.

Effects on later alcohol consumption and propensity for alcohol
use disorders and dependence

One particularly well-characterized finding in the human research literature is that the
earlier one begins to drink alcohol, the more likely that individual is to develop a pattern of
risky drinking and become dependent on alcohol33 (see also Chapters 2 and 3). Although
this early exposure effect is a strong predictor of later alcohol dependence, there are two
potential, nonmutually exclusive, explanations for this association—that is, either early
use may play a causal role in producing later problems with alcohol or/and some third
variable may convey vulnerability for both early use and later alcohol problems. Data are
beginning to emerge supporting both possibilities. For instance, a recent prospective,
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longitudinal study found not only that childhood conduct disorder increased the
probability of developing early alcohol/substance use but also that early alcohol/substance
use per se (i.e., independent of childhood characteristics) elevated the probability of later
alcohol/substance dependence, along with a variety of other adverse outcomes.34

Exploring whether adolescent alcohol exposure is causal for influencing later levels of
alcohol consumption has also been explored to some extent using animal models, although
results are mixed. Generally speaking, the findings suggest that adult intake may not be
elevated following typical levels of voluntary alcohol consumption during adolescence
(although these intakes are often two- to threefold greater during adolescence than seen
in adulthood). Instead, later consumption is more likely to be increased when adolescent
exposure is elevated beyond these levels—via enhanced consumption due to genetic
propensity (i.e., using genetic lines of animals that drink high levels of alcohol) or by
using other means to elevate consumption or expose animals intermittently to relatively
high doses of alcohol.35 Impact of the timing of the onset of alcohol exposure within the
adolescent period has received little attention to date in animal studies.

Neurocognitive alterations: human studies

Determining the neural consequences of alcohol use during adolescence is difficult us-
ing cross-sectional imaging studies due to challenges in disentangling whether observed
neural alterations are a consequence of alcohol exposure or whether they predated al-
cohol use, and perhaps served as a risk factor for that use. Some success in partially
disentangling these possibilities has been obtained through the assessment of correlations
between neural findings and variables such as age of onset of use, duration of alcohol use
disorders, or number of withdrawal episodes. The reasoning is that when age and other
potential confounding variables are controlled, neural alterations significantly correlated
with alcohol intake during adolescence would likely be a result of that consumption,
whereas neural alterations not correlated with such consumption would more likely re-
flect predisposing neural characteristics.36 Using this approach, De Bellis and colleagues
observed that hippocampal volumes were correlated positively with age of onset of use
and negatively with duration of AUDs, whereas prefrontal cortex volume was not signif-
icantly associated with these variables, leading to the hypothesis that the reductions in
hippocampal volume seen in adolescent AUDs may reflect toxic effects of that alcohol
exposure, whereas declines in prefrontal cortex white matter seen in these individuals may
manifest “an inherent vulnerability that enhances the risk for poorer executive cognitive
functioning and an adolescent-onset AUD” (see reference 36, p. 1597). Volume reduc-
tions have been reported in the amygdala, a region processing emotional and affective
stimuli, among adolescents (and adults) with alcohol/substance use disorders, with a lack
of correlation of these volumes with measures of use/abuse suggesting that this decline
in amygdala volume may represent a predisposing factor rather than a consequence of
use/abuse.37 Thus, part of the risk for early onset and extensive use of alcohol during
adolescence may be associated with preexisting delays or disruptions in development
of key brain regions involved in cognitive control, emotional regulation, and behavioral
inhibition.
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As illustrated by the De Bellis study,36 there has been substantial interest in white
matter development and adolescent alcohol exposure, given the amount of myelina-
tion that normally occurs during the adolescent period. In addition to studying white
matter volume, emphasis in a number of recent studies has turned to assessing white
matter function in adolescent binge drinkers using diffuse tensor imaging. This imag-
ing technique utilizes the property of water to diffuse more rapidly along myelinated
axonal tracts than across them to index quality/integrity of white matter by measuring
the speed and directionality of water diffusion (“fractional anisotropy”). In initial dif-
fuse tensor imaging studies, binge-drinking adolescents were observed to have reduced
fractional anisotropy in a variety of pathways interconnecting frontal regions with other
regions in networks thought to be involved in modulating complex cognitive, motor,
and sensory processes.38 These changes were significantly greater with longer duration
of heavy use, greater numbers of previous alcohol withdrawal symptoms, and elevated
recent consumption levels – correlational evidence suggestive of possible causality, al-
though not definitely so. The possibility remains that delays in myelination or decreases
in the quality of myelination production in these pathways may begin prior to initia-
tion of use and may constitute a risk factor for early use and emergence of adolescent
AUDs.39

Youth and young adults with a history of adolescent alcohol use have shown a vari-
ety of cognitive alterations, including subtle deficits in memory retrieval, attention and
information processing, and language functioning.38 In a manner reminiscent of earlier
discussions, at least some of these differences may be evident prior to initiation of al-
cohol use, potentially reflecting predisposing neurobiological delays or developmental
disruptions in brain regions critical for these cognitive functions. In a recent prospective
study where neuropsychological functioning, alcohol initiation, and use patterns were
examined across a 3-year follow-up period during the early teen years, drinking during
the last year was found to predict poorer visuospatial task performance in girls, whereas
number of hangovers over the year tended to be correlated with poorer sustained attention
in boys. The authors noted that these findings, although preliminary, are “concerning as
the severity of alcohol use is relatively low (mean drinks/month = 7.4) and most drinking
is subclinical” (see reference 38, p. 720).

Signs of neurocognitive disruption among alcohol-using adolescents are also evident
when examining neural activity during performance of cognitive tasks using functional
magnetic resonance imaging (fMRI). fMRI measures changes in blood flow in particular
brain regions when performing a target cognitive task relative to baseline conditions, with
increases in blood flow to a region used as an index of neural activity in that region
during the performance of the task. Using cognitive tasks modified to allow performance
within the movement and space constraints of an MRI scanner, a number of studies
have found alterations in which brain regions are activated (“recruited”) during perfor-
mance of cognitive tasks among adolescents with different histories of alcohol use/abuse.
For instance, during verbal encoding as well as while performing a response inhibition
(“go/no-go”) task, adolescents with a history of binge drinking (i.e., consumption of four
to five or more drinks on a given occasion) exhibited less activation than controls in some
regions (e.g., certain specific frontal and parietal regions on the verbal encoding task;



P1: KAE/UKS P2: KAE

BLBK365-05 BLBK365-Saunders February 26, 2011 9:32 Trim: 244mm×172mm

78 Young People and Alcohol

cerebellum with the response inhibition task), while showing greater recruitment in other
regions (e.g., occipital cortex during verbal encoding and frontal regions during response
inhibition).40 These differential activation patterns were suggested to reflect some degree
of neural reorganization among adolescent binge drinkers, with increased task-related
activation in some regions and attenuated activation in others. Likewise, when comparing
adolescents drinking heavily for 1–2 years with light drinkers on a working memory task
on which both groups performed similarly, areas of both increased (parietal cortex) and
decreased (occipital cortex; cerebellum) activation were seen in the heavy drinkers. Yet,
when young adults with 4–5 years of heavy drinking were assessed on the same working
memory task, they displayed both decreased performance and reduced recruitment in
parietal and frontal regions, findings interpreted to suggest that continued heavy alcohol
exposure during development may strain and override the capacity of the brain to com-
pensate for alcohol-related neural deficits.40 Of course, as discussed above, data from
such cross-sectional studies cannot be definitely interpreted to suggest causal relation-
ships, leading a recent review to conclude that “while adolescent alcohol consumption
has been asserted to adversely alter brain development, research in human adolescents
has not yet provided us with sufficient evidence to support or refute this position” (see
reference 39, p. 1).

Neurobehavioral alterations: studies using animal models

The issue of causality can be empirically determined in experimental studies using animal
models of adolescence. Data available to date in this emerging field provide evidence that
adolescent exposure to high levels of alcohol can exert long-term effects in a variety of
brain regions, altering activity in dopamine reward-relevant systems,41 inducing neural
toxicity, and disrupting the formation of new neurons (neurogenesis) in hippocampal and
neocortical regions, with evidence for greater damage in some frontal cortical regions
than seen following comparable levels of alcohol exposure in adulthood.42,43 A variety
of behavioral alterations are also evident, including deficits in working memory that
are reminiscent of those seen in human adolescents with a history of heavy alcohol
use.22,44 There is also emerging evidence in these experiments in laboratory animals that
repeated exposure to alcohol during adolescence may induce tolerance to the aversive and
impairing effects of alcohol that lasts well into adulthood,45,46 maintaining the adolescent
insensitivity to these ethanol effects that normally serve as feedback cues to limit intake,
thereby perhaps contributing to the enhanced alcohol consumption often seen in adulthood
following a history of heavy adolescent alcohol exposure. Work in this area is at its
beginning stages, however, and large gaps still exist in determining the extent of lasting
neural and behavioral consequences of adolescent alcohol exposure. Moreover, while
the basic science data to date have shown that adolescent alcohol exposure can produce
toxicity, the relevance of these findings for human adolescents remains to be established.
Critical issues that need to be resolved include establishing whether adolescence is a
sensitive period for alcohol neurobehavioral toxicity, and the degree to which alcohol
burdens producing these effects are comparable to those seen among human youth drinking
heavily.
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Summary and conclusions

There are two times during ontogeny when the developing brain is particularly likely
to be exposed to alcohol—via maternal exposure during the fetal period, and via ini-
tiation of alcohol use during the rapid brain transformations of adolescence. Alcohol
exposure during the fetal period is clearly teratogenic—that is, able to disturb growth and
development—inducing dose-dependent and timing-critical neurotoxicity with adverse
cognitive and behavioral ramifications that have been well characterized clinically and in
more mechanistically focused basic science studies using animal models.

Less is known of the potential consequences of alcohol exposure during the rapid
brain changes that characterize the adolescent period. There is substantial evidence that
adolescents differ markedly from adults in their sensitivity to many of the acute effects of
alcohol, being remarkably resistant to many of the intoxicating and aversive effects that
normally serve as cues to terminate intake, but more sensitive to the social facilitating
and perhaps rewarding effects. These adolescent-typical ethanol sensitivities may not
only permit relatively high intake during adolescence that may be exacerbated further
via genetic or environmental factors, but may also reflect marked age differences in the
functional impact of acute alcohol exposure on the brain—differential alcohol effects that
might well lead to markedly different neural consequences of repeated alcohol perturbation
on the adolescent brain than on the mature brain.

Cross-sectional neuropsychological and imaging studies in humans have revealed a
number of cognitive and neural alterations in adolescents exhibiting potentially problem-
atic patterns of alcohol use, including early initiation of drinking, binge drinking, or other
patterns of heavy exposure to alcohol during adolescence. These neural alterations are
highly regionally specific and evident in terms of changes in regional volumes and in
white matter integrity. Both increases and decreases in regional brain activation patterns
during performance of cognitive tasks are also seen, suggesting that different brain regions
are recruited during performance of these tasks in these adolescents than in adolescents
without a history or early alcohol use or alcohol abuse. From such cross-sectional studies
it is difficult, however, to determine whether neural and functional alterations associated
with early use and/or extensive alcohol consumption predate this use and represent risk
factors for problematic alcohol intake, and/or whether these alterations are a consequence
of that use. Using correlational approaches based on the strategy that functional or neural
alterations correlated with use are more likely to reflect consequences of that use than
preexisting vulnerabilities, some evidence is provided from cross-sectional studies to sup-
port both possibilities. Similar conclusions have been reached in prospective, longitudinal
studies, where issues of causality can be somewhat more directly examined by assessing
youth beginning prior to the onset of drinking. In initial experiments with laboratory
animals that permit direct empirical assessment of causality, a variety of lasting adverse
neural and behavioral effects of adolescent alcohol exposure have been observed. More
work remains to be done, however, to characterize these alterations, determine the extent
to which they are apparent at blood alcohol levels consistent with alcohol-abusing ado-
lescents, and whether they are more pronounced than those seen with comparable levels
of exposure in adulthood. Together, these approaches, ranging from cross-sectional and
prospective longitudinal studies in humans to basic research with animal models, will
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help determine whether adolescence represents a period of heightened vulnerability to
the neurotoxic effects of alcohol—information that ultimately will be critical for guiding
public health policy and prevention efforts.
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Chapter 6

Genetic influences on alcohol use and
alcohol use disorders
Michael T. Lynskey and Arpana Agrawal
Department of Psychiatry, Washington University School of Medicine, St Louis, MO, USA

Key points

� Results from adoption, twin, and extended family studies have demonstrated moderate
to strong genetic components to the liability to use alcohol and to develop alcohol use
disorders.

� Twin and related designs provide important and innovative methodologies for addressing
numerous unresolved issues including the extent to which the salience of genetic and
environmental factors vary across the lifespan, the extent to which similar or different
genetic factors are salient at each stage of the development of alcohol problems, and
the extent to which alcohol use disorders, as well as both externalizing and internalizing
psychiatric disorders, are influenced by similar or different genetic and environmental
factors.

� Whether associations between early onset drinking and subsequent dependence poten-
tially reflect causal mechanisms remains controversial, but it is clear that genetic factors
make substantial contributions to these observed associations.

� A shared predisposition plays a role in trajectories of alcohol use and misuse. Thus,
genetic factors identified in adolescents who use alcohol occasionally may be involved in
the development of dependence.

� Alcohol use, drug use, and externalizing behaviors may be influenced by overlapping
genetic and shared environmental factors.

� Heritable influences on alcohol use and misuse are more pronounced in those exposed
to less restrictive environments.

� Loci on chromosomes 1, 2, 4, and 7, and genes such as GABRA2 and those comprising
the ADH cluster may influence liability to alcohol misuse. The effects of these genes on
alcohol use may also be modified via environmental exposure to low parental monitoring.

First use of alcohol typically occurs during adolescence and frequent, heavy, or symp-
tomatic alcohol use is common among teenagers. While many youth who use alcohol do
so only infrequently and without experiencing any apparent adverse consequences, ado-
lescent alcohol use is an important area for research: The acute effects of intoxication in-
crease the risk of motor vehicle and other unintentional injuries; a substantial proportion of
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adolescents report meeting criteria for alcohol abuse and/ or dependence; and age of onset
of alcohol use is prognostic of subsequent risks for the development of abuse/dependence
and other measures of alcohol-related harm. Despite numerous challenges in assessing
alcohol misuse—and particularly concerns about the diagnostic criteria for alcohol abuse
and dependence in youth—there have been considerable advances in our understanding
of the mechanisms by which heritable influences contribute to risks for alcohol misuse.
This chapter describes genetically informative research designs and reviews key findings
related to the heritability of alcohol misuse and the comorbidity between alcohol misuse
and psychiatric disorders and describes emerging findings concerning the importance of
gene by environmental interplay in the development of alcohol misuse.

Genetically informative research designs

Family studies

Studies of the aggregation of alcohol misuse in youth with a family history of alcohol-
related problems suggested that alcohol misuse runs in families (Figure 6.1).1 While

Family studies

Adoption studies
Genetic factors

Biological
parent

Offspring/
adoptee

Adoptive
parent

Placement bias

*Prenatal factors

Rearing environment

Figure 6.1 Family and adoption designs. The upper panel “family studies” shows a
family/pedigree densely affected for alcoholism (shaded probands). While alcoholism runs in
this family, it cannot be determined whether the correlations between individuals are due to
genetic or familial environmental factors. The lower panel “adoption studies” shows
correlations between the adoptee and his/her biological and adoptive parent for alcoholism. If
the correlation with the biological parent is significant, then genetic influences contribute to the
observed correlation. ∗However, correlations between the biological mother and offspring or
adoptee may also be due to intrauterine/prenatal factors and age at adoption.
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parent–offspring correlations from these studies were high, this design does not afford the
ability to distinguish genetic influences from those attributable to family environment.

Adoption studies

Some of the earliest findings suggesting heritable influences on alcohol use came from
adoption studies in which offspring outcomes were compared with analogous measures
in both the biological and the adoptive parents (Figure 6.1). Strong associations between
biological parent and offspring behavior are interpreted as suggesting heritable influences,
while strong associations between adoptive parent and offspring behavior suggest envi-
ronmental influences. While the seminal Iowa2 and Swedish3 adoption studies established
strong heritable components on alcohol and drug use disorders, they were based on adult
samples.

The adoption design has important limitations: adoption studies have typically relied
on official records to characterize biological parent psychopathology (e.g., arrest, hospi-
talization) and are likely to identify only severe cases. Additionally, due to both adoption
agency screening and self-selection by adoptive parents, the number of adopted individ-
uals raised in high-risk environments is likely to be limited: Compared with the general
population, adoptive parents are likely to be older, more affluent and less likely to show
high rates of psychopathology. Furthermore, while links between biological parent and
offspring behavior are presumed to exclude shared environment, exposure to maternal
intrauterine environment (Figure 6.1) as well as age at adoption can result in sharing of
environmental factors between biological mothers and their offspring.4

Twin studies

The majority of twin studies is based on samples of twins reared together and compares
concordance rates between monozygotic/identical (MZ) and dizygotic/fraternal (DZ) twin
pairs for a trait or disorder. A higher degree of similarity in MZ (who share 100% of their
genes) than in DZ twins (who, on average share 50% of their segregating genes) provides
evidence for heritable influences on the behavior being studied. Standard twin modeling
decomposes observed correlations within twin pairs into three components: Additive ge-
netic (A), shared environmental (C), and nonshared environmental (E) influences (Figure
6.2). Heritability is the proportion of total variance in behavior that is attributed to additive
(and, in the case of broad heritability, nonadditive, when they play a role) genetic factors.
Several assumptions and potential limitations underlying the analysis of twin data that
need to be considered including the following:

� Whether the equal environment assumption (which assumes that the shared environ-
mental correlation (C) is 1.0 in both MZ and DZ twin pairs) is justified.

� The assumption of random mating, the violation of which can inflate estimates of shared
environment.

� If some of the genetic variation in outcome is due to nonadditive genetic effects (dom-
inance or epistasis), the importance of shared family environmental influences may be
underestimated.
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Alcohol
Twin 1

MZ = 1, DZ = 0.5 MZ = 1, DZ = 1

A C E

Alcohol
Twin 2

A C E

Figure 6.2 Univariate twin (ACE) model. A, additive genetic influences; C, shared
environmental influences; E, nonshared environmental influences + measurement error.

� Genetic effects and gene by shared environment effects are confounded. However, it is
possible to explicitly model this gene–environment interplay by obtaining estimates of
heritability that are conditioned on, or vary as a continuous function of environmental
exposure.

The “children of twins” and other extended family designs

An extension of the classical twin study is the “children-of-twins” (COT) design that
compares outcomes in offspring of twins. As shown in Figure 6.3, using data on children
of affected and unaffected MZ and DZ pairs, the following four groups can be defined:

� High genetic risk and high environmental risk (parent is affected).
� High genetic risk but reduced environmental risk (parent is unaffected but parent’s MZ

twin is affected).

High Genetic
High Environment

Environment important? Genetics important?

High Genetic
Low Environment

Intermediate Genetic
Low Environment

High Genetic
High Environment

DZMZ

? ? ? ?

Figure 6.3 Children of twins model. Affected twin is in black.



P1: KAE/UKS P2: KAE

BLBK365-06 BLBK365-Saunders February 26, 2011 9:34 Trim: 244mm×172mm

Genetic influences on alcohol use and alcohol use disorders 87

� Intermediate genetic risk but reduced environmental risk (parent is unaffected but
parent’s DZ twin is affected).

� Children at low genetic and low environmental risk (parent and cotwin are both unaf-
fected).

This design can detect both genetic transmission and the environmental consequences
of parental substance use disorders that may depend upon offspring’s genetic vulnerability
or be masked by genetic nonadditivity, and therefore remain undetected in the traditional
twin study design. Additionally, COT studies can determine whether genetic transmission
accounts for associations between an apparent environmental risk-factor and offspring
outcomes.5 Utilizing this design Jacob et al.6 reported that offspring of an unaffected (i.e.,
no history of abuse or dependence) MZ twin whose cotwin had alcohol dependence were
no more likely to exhibit alcohol abuse or dependence than were offspring of nonalcoholic
twins, therefore suggesting that a low risk environment (no exposure to paternal alcohol
dependence) can ameliorate the influence of a high-risk genetic background.

In addition to COT, extended twin designs that incorporate information on spouses of
twins (i.e., to test for the assumption of random mating, or whether spousal correlations
for behaviors like drinking are attributable to shared genes and environments) as well as
parents and nontwin siblings have been employed to enhance informativeness.7

Heritability of alcohol initiation and use

Heritability is that proportion of individual differences (or variation) in a behavior (or
trait) that is attributable to genetic influences. There are several large-scale twin studies
examining the heritability of alcohol consumption in adolescents and youth. For example,
in a study of over 1,200 Dutch twin pairs Koopmans and Boomsma8 reported that 34%
of variation in alcohol use among 15–16-year-old teens could be attributed to heritable
influences while this increased to 43% among 17-year-old teens. Similarly, in a study of
Finnish twins, Viken et al.9 reported that the heritability of alcohol use increased with age
(from 14% in 16-year-old group to 26% in 17-year-old group). Measures of frequency
of drinking, intoxication, and frequency of intoxication showed overall higher levels of
heritable influences, with the magnitude of these influences also increasing with age.
While not based on adolescent samples, several studies of adult twins have also found that
retrospective reports of age of onset of alcohol use are influenced by heritable factors.

Heritability of alcohol use disorders

There is now considerable evidence of substantial genetic influences on lifetime alcohol
abuse and dependence in adults. Goldman et al.10 pooled information from five indepen-
dent studies of alcohol dependence in a large sample of adult twins and concluded that 56%
of the variation in liability to alcohol dependence could be attributed to genetic factors.
Furthermore, despite earlier suggestions that heritable influences on alcohol dependence
may be stronger in males than in females, more recent research has concluded that the
strength of heritable influences on alcohol dependence is equal in males and females.11
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Similarly, one of the relatively few studies of adolescents estimated that 78% of variation
in liability to problem alcohol use (defined as meeting criteria for at least one symptom
of alcohol abuse or dependence) could be attributed to additive genetic factors.12

Early onset alcohol use and risks for subsequent dependence

Genes influencing initiation of alcohol use may also impact the transitions to problem
use or alcohol use disorders. Recognizing the conditional nature of these disorders (de-
velopment of an alcohol use disorder is self-evidently conditional on initiation of alcohol
use), several genetically informative studies have modeled the genetic and environmental
overlap across alcohol use and subsequent abuse/dependence and concluded that 80–90%
of the heritable influences on DSM-IV alcohol abuse/dependence overlap with indices
of alcohol consumption,13,14 while shared environment also facilitates escalation of use.
A study of Finnish adolescent twins15 examining the genetic overlap across alcohol use,
frequency of consumption, and problem drinking found that while drinking frequency and
problem drinking shared over 50% of their genetic influences, the link between initiation
and problem drinking was largely due to shared environment.

Given considerable overlap in both the genetic and the environmental factors associ-
ated with alcohol use and subsequent misuse, there has been ongoing interest in applying
genetically informative methodologies to examine whether the frequently observed—yet
controversial—association between earlier age of alcohol onset and increased risk of sub-
sequent dependence can be attributed to shared genetic and environmental influences on
these behaviors. An early examination of this issue was reported by Prescott and Kendler16

who used multivariate genetic modeling and concluded that the observed associations be-
tween early onset alcohol use and subsequent risks of dependence were likely noncausal,
arising instead from the influence of shared genetic factors both on age of onset of alcohol
use and on alcohol dependence. In contrast, Grant and colleagues17 reported that, al-
though contributions to early regular drinking were significantly correlated with those on
alcohol dependence (and other measures of substance use/ dependence), the association
was not entirely explained by genetic or shared family environmental factors. More re-
cently, analyzing data from a large sample of Australian twins, we reported that heritable
influences on symptoms of alcohol dependence were considerably larger in those who
reported early onset alcohol use, while variance in alcohol dependence among later onset
drinkers was largely attributable to nonshared environmental variance (and measurement
error), suggesting that age at first drink may facilitate the expression of genes associated
with vulnerability to alcohol dependence symptoms.

Comorbidity

Comorbidity—the occurrence of multiple psychiatric disorders in a single individual—is
highly prevalent and has strong implications for prognosis and course of both treated
and untreated conditions.18,19 Multiple epidemiological studies have established that al-
cohol use and alcohol use disorders are frequently associated both with other measures
of problem behavior (e.g., illicit drug use) and with a range of psychiatric disorders. In
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a comprehensive review of studies examining the psychiatric comorbidity of adolescent
substance use and abuse/dependence in community samples, Armstrong and Costello20

reported that alcohol use, abuse, and dependence were associated with significantly ele-
vated risks of depressive disorders, anxiety disorders and post-traumatic stress disorder
(PTSD), associations being particularly strong for disruptive behavior disorders.

While the extent and importance of comorbidity is now well established, there are
ongoing debates concerning the mechanisms underlying these observed associations:
distinctions have been drawn between true comorbidity and artifactual comorbidity
(which may arise because of methodological issues such as item contamination or sample
selection).19 At a very basic level, explanations proposed to explain “true” comorbidity
vary from one disorder inducing or causing the other (e.g., depression increases sub-
stance use through self medication) to no causal association between the disorders. In
the latter explanation, comorbidity would be the result of common risk factors—both
genetic and environmental—that may increase the risk for each disorder. While a useful
heuristic, the comparison between causal and noncausal explanations of comorbidity is an
oversimplification of the complex processes that may underlie any observed comorbidity
and there have been at least 13 separate models of comorbidity described.21 Multivariate
twin studies can be used to model the extent to which the same genetic factors influence
vulnerability across substances and psychopathology and can thus be used to inform the
debate about the mechanisms underlying observed comorbidity.22

Comorbidity between alcohol and other drug use/abuse/dependence

Evidence from twin studies supports the role of overlapping genetic influences on the use
of alcohol and other drugs—as well as smoking—although to a lesser extent. For example,
Young et al.23 report a genetic correlation of 0.15 between alcohol use and tobacco
use, and a genetic correlation of 0.14 between alcohol use and cannabis use, while the
shared environmental correlations were 0.22 and 0.33, respectively. Similarly, Koopmans
et al.24 reported that the genetic correlation between alcohol use and tobacco use was
negligible during adolescence but increased during adulthood. There is also evidence that
genetic influences on alcohol dependence are shared with those on nicotine and illicit
drug dependence. Kendler et al.25 concluded that there are two genetic factors—one
predisposing largely to licit drug dependence (alcohol, nicotine, and caffeine) and one to
illicit drug dependence (cannabis, cocaine)—underlying dependence on these substances,
although there was also evidence of quite large specific genetic influences on both nicotine
and caffeine.

In adolescents, problem use of alcohol, tobacco, and cannabis is influenced by over-
lapping genetic—but not shared environmental—factors. Rhee et al.26 examined several
mechanisms of genetic comorbidity between alcohol and illicit drug dependence in an
adolescent sample and demonstrated that alcohol and illicit drug dependence may be
manifestations of a single common and heritable liability. In contrast, utilizing a COT
design, Volk et al.27 reported that after accounting for the correlation among the offspring
between alcohol and nicotine dependence, there was evidence for the specificity of genetic
transmission of vulnerability to alcohol and nicotine dependence.



P1: KAE/UKS P2: KAE

BLBK365-06 BLBK365-Saunders February 26, 2011 9:34 Trim: 244mm×172mm

90 Young People and Alcohol

Comorbidity with psychiatric disorders

There is growing evidence of substantial genetic overlap of alcohol use disorders with
both externalizing28–30 and internalizing disorders31 with inconsistent evidence for gender
differences.32,33 For example, in a study of retrospectively reported childhood conduct
disorder and lifetime alcohol dependence in a sample of young adult twins, Slutske
et al.34 reported that 76% and 71% of the phenotypic association between conduct disorder
and alcohol dependence in men and women, respectively, could be attributed to common
genetic risk factors for the two disorders. Using COT data, Knopik et al.35 demonstrated
that intergenerational links between maternal alcohol dependence and offspring with
ADHD may be mediated by pleiotropic genetic effects—when a single genetic factor
influences multiple seemingly unrelated traits—again supporting the important role of
genetic influences on both within individual comorbidity and familial aggregation.

In contrast, multiple studies of adolescents suggest that associations between alcohol use
and externalizing problems are largely attributable to shared environmental influences,36,37

while Malone and colleagues38,39 have demonstrated that maternal and paternal alcohol
consumption are strong and independent predictors of both externalizing disorders and
substance use in offspring. Twin studies imply that parental alcohol use may link offspring
alcohol involvement to other psychopathology via familial environmental mechanisms.

Evidence for genes influencing both alcohol involvement and internalizing disorders is
less consistent. Nonetheless, Kendler et al.40 reported substantial overlap between genetic
influences on alcohol dependence and those on major depressive disorder in a sample of
adult female twins.

Gene by environment interaction

There has been increasing recognition of the importance of gene–environment inter-
play in the etiology of alcohol use and other psychiatric disorders.41 There are two
related mechanisms by which genes work in concert with environmental exposures:
Gene–environment correlation and gene–environment interaction. Gene–environment
correlation refers to genetic predispositions that influence the likelihood of being exposed
to a certain environment. For example, heritable influences have been found to influence
deviant peer affiliations suggesting that vulnerability to substance use is partly responsible
for exposure to deviant peer groups that may, in turn, act to influence substance use.
Gene–environment interaction refers to a moderation of genetic predisposition as a
consequence of environmental exposure. For example, studies of Finnish adolescent
twins suggested that the importance of genetic influences on alcohol use increased in
less stable neighborhoods.43 Conversely, in more supervised and restricted environments
genetic predispositions were less influential while environmental effects were more
pronounced.42,43 However, it appears that these effects may be age specific: These findings
were reported for a sample of 16–18-year–old teens but the authors were unable to
replicate the findings in a younger sample of 12–14-year-old group.44 Likewise, low levels
of parental monitoring45 as well as increased affiliations with substance using peers,46

have been found to augment the importance of genetic influences of substance use.
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Endophenotypes

There is increasing interest in studying endophenotypes—defined by Gottesman and
Gould47 as a measurable index of liability to a phenotype that is often assumed to be
more proximal to the biological underpinnings of the behavior. Endophenotypes are not
only associated with disease (or behavior) but also transmitted in families (i.e., heritable)
of affected individuals and while they may cosegregate with disease, they are never a
consequence of it. A wide variety of endophenotypes have been identified as indices of
alcohol use and other externalizing behavior in youth, including behavioral sensitivity (for
alcohol, measured using measures of balance or subjective measures of intoxication),48

event-related potential (such as P300) and electroencephalogram (EEG) activity (e.g.,
beta wave patterns).49 The evoked potential P300, for example, reflects human cognitive
ability to respond to “oddball” stimuli. In a study of adolescent twins, reduced P300
was noted in the unaffected cotwins of twins who developed alcohol dependence during
early adulthood.50 However, while P300 is a potential link between alcohol problems and
externalizing psychopathology, it does not sufficiently explain the association across these
disorders.

Genomics

Thus far, in discussing genetic influences, we have referred to latent genetic factors, that
is, the aggregate effects of all segregating genes that contribute to similarity in MZ and
DZ twin pairs. With rapid technological advances, research is moving from delineation
of these latent genetic influences (see Box 6.1) to the identification of specific gene
variants that may confer vulnerability to various aspects of alcohol involvement. Several
large family-based samples of densely affected alcoholic families have provided unique
avenues for the discovery of genomic regions and, subsequently, genes (see Box 6.2)
involved in alcoholism. However, these studies have largely focused on adult populations
to capitalize on an age group where genetic vulnerability to alcoholism has had the full

Box 6.1 Latent genetic influences.

� Latent genetic factors represent the unmeasured and aggregate effects of all genetic
variation influencing liability to alcohol use and misuse.

� The effects of latent genetic influences can be studied using family, adoption, twin, and
children-of-twin studies.

� Alcohol use and misuse, and alcohol use disorders run in families.
� Adult adoptee alcohol misuse is highly correlated with alcohol misuse in biological (but

not adoptive) parents suggesting genetic influences.
� Twin studies demonstrate moderate heritability (20–40%) for alcohol use and substantially

higher heritability (50–60%) for alcohol use disorders.
� Heritability of alcohol use and consumption are lower during adolescence—shared envi-

ronmental factors are more relevant during this phase.
� Nearly 80–90% of the genetic influences on alcohol use disorders overlap with those on

earlier stages of use and alcohol consumption.
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Box 6.2 Genetic material in humans.

� Human genetic material is comprised of 46 chromosomes: 22 pairs of autosomes and a
pair (XX, XY) of sex chromosomes.

� Within chromosomes, genetic material is present as the double-helical deoxy-ribonucleic
acid (DNA).
– DNA is comprised of a backbone of basepairs, A (adenine), G (guanine), C (cytosine),

and T (thymine). A pairs with T while G pairs with C.
– Human DNA is broadly classified into genes and intergenic DNA (DNA sequences

located between gene clusters).
– Genes are comprised of strings of basepairs that form exons and introns. Exons are

transcribed into ribonucleic acid (RNA) and then translated into protein while introns
are not.

– Variation in human DNA occurs as short tandem repeats (STRs) or SNPs.
� STRs refer to a set of basepairs, in a sequence, repeated a variable number of times

(AGGCAGGC vs. AGGCAGGCAGGCAGGC).
� SNPs refer to single base pair changes (AAGTGTC to AATTGTC).
� SNPs and STRs may or may not have known function.

� All cells contain two copies of genetic variation (maternal and paternal alleles).

opportunity to express itself. Summarized below are key genomic findings for alcohol
involvement.

The earliest genomic efforts utilized a linkage approach (see Box 6.3). The advantage
of linkage analysis is that it allows for a scan of the entire genome, which can, if well
powered, lead to discovery of novel genetic regions. Several such large-scale linkage
studies, which rely on sibling pairs or multiplex families (families with multiple affected
relatives, particularly siblings, who meet criteria for alcoholism), have shown promising
results.51 Most notably, the Collaborative Study on the Genetics of Alcoholism52 provided
some of the earliest evidence for linkage to alcohol dependence on chromosomes 1, 2,
4, and 7, as well as others (e.g., chromosome 16 for an alcohol dependence severity
phenotype53 and chromosomes 6 and 21 for endophenotypes of event-related potentials54

Box 6.3 Measured genetic or genomic influences.

� Genetic and genomic influences can be broadly classified as “linkage” and “association.”
� The earliest approach was to study linkages that use allele sharing across pairs of affective

relatives to identify genomic regions harboring genes of interest.
� Regions on chromosomes 1, 2, 4, and 7 were identified.
� “Association” targets markers (SNPs, STRs) in genes that may have biological plausibility

or may be encompassed by a linkage region.
� Association studies show that SNPs in GABRA2 and genes comprising the alcohol dehy-

drogenase cluster are associated with aspects of alcohol misuse.
� Genome-wide association studies (GWAS) is a new method of interrogating the entire

human genome for association.
� No replicated promising leads have emerged from GWAS.

SNPs, single nucleotide polymorphisms; STRs, short tandem repeats; GABRA2, gene in-
volved in the encoding of gamma-aminobutyric acid receptor subunits.



P1: KAE/UKS P2: KAE

BLBK365-06 BLBK365-Saunders February 26, 2011 9:34 Trim: 244mm×172mm

Genetic influences on alcohol use and alcohol use disorders 93

and subjective reactions to alcohol55). Of these, the linkage findings on chromosomes
1 and 4 have been most widely replicated. Both regions, particularly the two linkage
regions on chromosome 4, where pairs of siblings affected with alcoholism show a very
high degree of allele sharing, have offered critical insights into potential genes involved
in the etiology of alcohol dependence. Two clusters of genes on chromosome 4, the
gamma-amino butyric acid genes (GABRB1, GABRA2, GABRA4, and GABRB2) and
the alcohol dehydrogenase cluster (ADH1A, ADH1B, and ADH1C as well as ADH4,
ADH5, and ADH7), have been identified in the neighborhood of the markers that showed
elevated allele sharing.

A disadvantage with linkage is that with respect to homing in on the genome, it is
a fairly low-resolution technique. For example, 1 centiMorgan (cM)—the measure of
genetic distance used to cover the area of the genome that shows excess allele sharing—is
equivalent to one million bases of DNA, and linkage regions often span 10–50 cM. Hence,
with the clues provided by linkage analyses and by selecting candidate genes that may, a
priori, have putative biological relevance to alcoholism, genomic inquiry shifted rapidly
to an association framework.

At its simplest, while linkage examines allele sharing within affected relatives, asso-
ciation compares the prevalence of the risk allele of a single-nucleotide polymorphism
(SNP) in those who are affected and unaffected. These individuals may be related or
unrelated (individuals from the population where case subjects are affected and control
subjects are not). There have been several gene association studies of alcoholism and
alcohol misuse. Most notably, subsequent to its identification using linkage methods,
SNPs in ADH1B, ADH1C, and GABRA2 have been found to be highly associated with
susceptibility to alcohol misuse.56 Particularly in ADH1B and ADH1C, SNPs that have
key functional relevance in regulating the speed and efficiency of alcohol metabolism
have been implicated.57 While the association with SNPs in GABRA2 have been equally
well replicated, these SNPs currently have no known functional relevance and hence, the
robust association between GABRA2 and alcohol misuse remains provocative.

While linkage studies led investigators to the now well-documented association between
alcohol misuse and GABRA2, the protective influence of the aldehyde dehydrogenase
genotype (ALDH2∗2) on susceptibility to alcoholism is largely attributed to its biological
plausibility. The ALDH2∗2 polymorphism, which is observed in select Asian populations,
is responsible (along with ADH1B) for the flushing response, whereby an individual upon
consumption of alcohol experiences nausea, dizziness, and a discernable facial reddening
(or flush). Individuals with one or two copies of this polymorphism are less efficient at me-
tabolizing acetaldehyde, hence this polymorphism confers protection against subsequent
development of alcoholism.58

Several other genes have been implicated in the etiology of alcoholism. These include
genes on chromosome 7 (CHRM259 and hTAS2R1660) that are in the vicinity of linkage
regions and DRD2 and ANKK161 on chromosome 11. However, the principal limitations
of the candidate gene association method are the rather short list of candidate genomic
regions and genes and the fairly modest effect sizes of these gene variants. While these
studies allow the investigator to focus on a specific gene with high resolution, they preclude
the possibility of gene discovery. Genome-wide association studies, where SNPs are used



P1: KAE/UKS P2: KAE

BLBK365-06 BLBK365-Saunders February 26, 2011 9:34 Trim: 244mm×172mm

94 Young People and Alcohol

to map the entire genome, combine the resolution of gene association studies with the
exploratory capabilities of linkage.

There are currently three published genome-wide association studies of alcohol
dependence.62–64 The number of SNPs used to cover the genome across these studies
ranged from 370,000 to 1 million and while this incredible wealth of genomic data would
suggest an increased likelihood of identifying multiple causal variants associated with risk
for alcoholism, results across these studies have been of modest effect sizes (i.e., explain-
ing very little of the heritability associated with alcoholism) and, disappointingly, have
failed to yield viable and replicated signals. Some genes worth noting include PKNOX2
and PECR. PKNOX2 has been implicated in animal models of addiction, while PECR
is involved in the catalysis of certain fatty acids for mitochondrial energy regulation.
Despite the potential links between these genes and alcoholism, the precise mechanism
underlying the association remains elusive.

A majority of the genomic findings enumerated above emerged from studies of adult
populations. There are caveats to genomic studies of adolescents. First, twin studies
suggest that genetic influences on alcohol involvement gain prominence during early
adulthood and that twin similarity in vulnerability to alcohol use is attributable to shared
environmental factors during adolescence. Second, due to the developmental course of
alcohol abuse and dependence, onset during adolescence is uncommon, particularly in
the general population. When taken together, these factors dramatically reduce statistical
power and influence the methodology for genomic studies.

Do genes explain comorbidity?

Alcohol misuse often occurs against a background of other internalizing and externalizing
psychopathology. To some extent, shared genomic influences may be responsible for this
co-occurrence (see Box 6.4).

Externalizing disorders and alcohol

GABRA2 has emerged as an important link between externalizing behaviors, such as
antisocial personality disorder, conduct disorder, impulsivity, other substance use dis-
orders, and alcohol misuse. Of particular interest to the adolescent literature, Dick and

Box 6.4 Genetics and comorbidity.

� Twin studies suggest that shared latent genetic influences are partly responsible for the
comorbidity between use and misuse of alcohol and other drugs.

� Common genetic influences also link alcohol misuse to externalizing behaviors, such as
conduct disorder.

� GABRA2 is one gene that has been found to contribute to the common genetic influences
on alcohol misuse, drug use/misuse and other externalizing problems.

� GABRA2 is also associated with endophenotypes, such as P300, which represent risk for
alcohol misuse and general central nervous system disinhibition.

GABRA2, gene involved in the encoding of gamma-aminobutyric acid receptor subunits.
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colleagues65 have found that rs279871 (an intronic SNP in this gene associated with
alcohol dependence in adults) was also associated with childhood conduct disorder symp-
toms (however, this finding was not replicated by Sakai et al.66). Additionally, SNPs in
GABRA2 have also been linked to EEG endophenotypes of brain oscillations that indicate
central nervous system disinhibition.67

Internalizing disorders and alcohol

Internalizing problems during adolescence are associated with an increased risk of sub-
sequent alcohol use disorders. A recent review of the literature implicated multiple genes
as contributors to this association.68 The most notable, albeit controversial, effects have
been noted for the long/short alleles of the 5-HTTLPR (SLC6A4) gene. The short (S)
allele is associated with reduced trascriptional efficiency resulting in an overabundance
of synaptic serotonin, the major neurotransmitter associated with mood management.
Carriers of the S-allele have been found to be more likely to report alcoholism marked
by onset during youth and with general disinhibition. The S-allele has also been linked to
higher neuroticism scores and to major depressive disorder, particularly via an interaction
with exposure to stressful life events. While recent meta-analyses68,69 cast doubt on the
hypothesis of a genotype × stressful life events interaction, it is possible that modulations
in serotonin levels may impact on the comorbidity between mood and alcohol misuse,
even as early as during adolescence.

Measured genotype by environmental (G × E) interaction

As heritability can be moderated by changing environmental exposure, genotype may
also influence behavior in certain environmental milieus (Box 6.5). For example, the

Box 6.5 Gene–environment interplay.

� Gene–environment correlation (rGE) refers to genetic influences on alcohol misuse also
modifying likelihood of environmental exposure.

� Gene × environment (G × E) interaction refers to modification of the genetic susceptibility
to alcohol misuse upon environmental exposure.

� Twin studies report G × E: heritability of alcohol use is greater in less restrictive (urban,
low parental monitoring) environments.

� GABRA2 effects on alcohol misuse may also be more pronounced in those receiving low
parental monitoring.

� One of the most potent environmental risk factors for alcohol misuse is early age at first
drink.

� There is evidence for rGE—nearly 35% of the genetic influences on age at first drink are
shared with alcohol dependence.

� There is also evidence for G × E—heritability of alcohol use disorders in those with early
age at first drink is markedly higher than in those with later age at first drink.

GABRA2, gene involved in the encoding of gamma-aminobutyric acid receptor subunits.
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association between GABRA2 (SNP rs279871) and alcohol dependence was found to
be moderated by marital status.70 Those with the “high-risk” genotype were more likely
to be alcohol dependent if they were never married or divorced. However, these results
were complicated by an association between the high-risk genotype and marital status—a
gene/environment correlation. Thus, the same genotype that was associated with risk
for alcohol misuse was also associated with a lower likelihood of being stably married
(presumably due to disinhibitory characteristics).

G × E likely plays an important role during youth—as discussed previously, the
influential role played by peer deviance and parental monitoring may also modify the
effects of risk genotypes. For example, Dick and colleagues71 reported that the effect of
GABRA2 on externalizing behaviors was more pronounced in those who received low
parental monitoring; however, this hypothesis was not tested specifically for adolescent
alcohol misuse.

Does environment modify gene expression?

Epigenetics refers to heritable and de novo changes in gene expression that do not involve
changes in DNA sequence. Thus, individuals with the same genotype may demonstrate
variations in gene expression in response to exogenous (e.g., prolonged exposure to stress)
or endogenous (e.g., elevated cortisol levels in response to stress) environments. Mecha-
nisms inducing epigenetic modification include gene methylation, chromatin remodeling,
and imprinting.

Does epigenetic modification contribute to the etiology of adolescent alcohol misuse
and, if so, is it a cause or consequence of it? Change in the methylation status of certain
clusters of CpG (C-phosphate-G) sites in promoter regions of genes such as DAT, HERP,
POMC, N2RB, and in the atrial natriuretic peptide and vasopressin precursor genes have
been implicated in alcohol dependence, alcohol craving and withdrawal.72–74 The addition
of a methyl group to cytosine of a CpG site leads to gene silencing and lower expression;
however, both hypo- and hypermethylation have been implicated in disruption of gene
activity.

While DNA methylation is associated with later stages of alcohol misuse, chronic
exposure to alcohol, particularly during early embryogenesis, has been demonstrated
to contribute to epigenetic modification in neuronal growth,75 Some argue that such
epigenetic change may be associated with the consequences of fetal alcohol exposure.
This leads to speculation surrounding the effects of early onset alcohol exposure as well.
As discussed in Chapter 2, early onset alcohol use is among the leading risk factors for
subsequent alcohol misuse; to what extent the effects of chronic early alcohol exposure
induce epigenetic change in gene expression, remains to be explored.

There are limitations to epigenetic studies of alcohol misuse in humans. The methyla-
tion profile of genes is posited to be tissue specific. Hence, methylation status of genes
expressed in leukocytes (i.e., extracted from peripheral blood) may not completely corre-
late with gene expression in the brain. While several initiatives are underway to establish
intertissue similarities and differences, epigenetic studies in the human paradigm do hint
at the role of epigenetic change as both a contributor to and a consequence of alcohol
misuse.
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Conclusions

Results from a substantial number of adoption, twin and extended family studies have
demonstrated moderate to strong genetic components to the liability to develop substance
use disorders. Twin and related designs provide important and innovative methodologies
for addressing numerous unresolved issues including: whether the salience of genetic
and environmental factors vary across the lifespan, whether similar or different genetic
factors are relevant at each stage of the development of substance use problems; the
extent to which the spectrum of substance use disorders, as well as both externaliz-
ing and internalizing psychiatric disorders, are influenced by similar or different ge-
netic and environmental factors. Rapid technological advances have made the search for
specific gene variants influencing substance use disorders feasible and future work is
likely to elucidate not only the precise genetic variants that confer risk for a disorder
but also the environmental conditions that interact with these variants to confer risk or
resilience.

Resources

� A comprehensive overview of human molecular genetics is provided by Strachan
T, Read AP. Human Molecular Genetics, 4th ed. New York: Garland Science,
2010.

� An overview of behavioral genetic methodologies and findings can be found in Plomin
R, DeFries JC, McClearn GE, McGuffin P. Behavioral Genetics, 5th ed. New York:
Worth Publishers, 2008.

� For an overview of the interplay between genetic and environmental influences on
behavior, see Rutter M. Genes and Environment: Nature–Nurture Interplay Explained.
Malden, MA: Wiley-Blackwell, 2006.

� For further information on the web, including links to other sites, see the Web
site for the Human Genome Project: http://www.ornl.gov/sci/techresources/Human
Genome/home.shtml.
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Chapter 7

Alcohol policy and the prevention
of harm in young people
John B. Saunders1,2, Peter Anderson3, and
Joseph M. Rey2,4

1Centre for Youth Substance Abuse Research, Faculty of Health Sciences,
University of Queensland, Brisbane, Australia
2Faculty of Medicine, University of Sydney, NSW, Australia
3Faculty of Health, Medicine and Life Sciences, Maastricht University,
Maastricht, The Netherlands
4Notre Dame Medical School, Sydney, NSW, Australia

Key points
� The amount of alcohol-related harm in a society and the proportion of people who drink

harmfully are closely related to the overall or per capita level of alcohol consumption.
� Whether it is better to concentrate on universal interventions to reduce alcohol-related

harm or to target subgroups of the population at particularly high risk of harm remains a
contentious issue. The two approaches can, however, be usefully combined.

� Most alcohol-related harm in a community occurs not in the heaviest drinkers, but in those
whose consumption is at lesser levels.

� The arguments in favor of universal measures are scientifically compelling.
� Increasing the price of alcohol through taxation—particularly minimum pricing (when the

minimum price paid per gram of alcohol in beverages is set by legislation)—is the most
effective means of reducing alcohol consumption and alcohol-related harm in youth.

� Price rises delay the age when young people start to drink, reduce the number of drinking
bouts and binge drinking, reduce the amount of alcohol consumed on each occasion, and
slow progression toward drinking larger amounts.

� Most countries have passed laws regulating the minimum age at which alcohol can be
consumed in licensed premises, the most common being 18 years (21 years in the
United States). The implementation of these laws leads to clear reductions in drink–driving
casualties and other alcohol-related harms. However, the full benefit of a higher drinking
age is only realized if the law is enforced.

� The greater the number of alcohol outlets and the wider the hours of trade, the greater
the alcohol consumption among young people, with increased levels of assault, homicide,
child abuse and neglect, and self-inflicted injury.

� Almost all countries outlaw driving a motor vehicle with a blood alcohol concentration
(BAC) above specified levels, which vary according to country (usually 50 mg/100 mL or
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80 mg/100 mL). At all levels of BAC, the risk of being involved in a crash is greater for
younger people and can be reduced by enforcement of the law via random breath testing.

� The appropriateness of bans on alcohol advertising has been the subject of public and
political debate for years. Based on growing evidence, public health advocates generally
argue that advertising increases total alcohol consumption and misuse and that children,
at least, should be protected from exposure to advertising and marketing of alcoholic
beverages.

Alcohol has been part of human culture from the dawn of civilization. It is indeed “no
ordinary commodity,”1 and it is an attractive one for young people. It is valued in most
cultures for its relaxing effects and facilitation of social interactions; consumption is often
regarded as a “right of passage” into the adult world. However, the negative aspects of
alcohol consumption in young people are increasingly recognized. In recent decades, there
has been a worldwide increase in alcohol consumption due in part to industrialization of
the developing world and the effects of globalization. “Across England, half a million
children between the ages of 11 and 15 will have been drunk in the past four weeks, and
young people under 18 will have consumed the equivalent of 2 million bottles of wine in
the past week alone [. . .] since 1990 the amount of alcohol consumed by 11 to 15 year
olds who drink has doubled”.2 It was estimated that in the United States in 2007, 8 million
children aged 12–17 drank alcohol. On an average day, 7,540 of them drank alcohol for
the first time.3 Alcohol consumption is a leading cause of accidents, trauma, and overall
mortality. Excessive consumption retards brain development (so crucial in this age group),
while fetal alcohol syndrome is one of the two commonest causes of mental retardation
in many countries (see Chapter 5).

This chapter will outline some of the health impacts of alcohol, and will examine the
societal influences on consumption of alcohol among young people. This chapter will
also review the societal responses that can limit alcohol consumption and harm in this
age group. It acts as an introduction to and complements the review of community-based
prevention approaches discussed in Chapter 8 and the chapter on prevention in schools,
colleges, and the military (Chapter 10).

Alcohol and harm

Alcohol is a causal factor for accidents, injuries, and harm to both drinkers and people
around them, no matter whether they are family members, friends, or simply persons
who happen to be in their proximity. It is a cause of reduced school, college, and job
performance, absenteeism, family problems, suicide, homicide, and crime. It is a leading
cause of injuries and deaths from motor vehicle accidents. It is also a contributory factor
for risky sexual behavior, sexually transmitted diseases, and HIV infection (see Chapter 3).
Alcohol is a potent teratogen with a range of negative outcomes to the fetus, including low
birth weight, cognitive deficiencies, and fetal alcohol disorders. Alcohol is neurotoxic to
brain development, which is manifested in mental retardation in children with fetal alcohol
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syndrome, and it inhibits brain maturation, especially the development of the frontal lobes
and consequent adaptive decision making (described in Chapter 5 in detail). Alcohol is
also a major cause of acquired brain damage in later years.

Alcohol is a dependence-producing drug through its reinforcing properties and neu-
roadaptation in the brain. It is an immunosuppressant, increasing the risk of communicable
diseases, including tuberculosis. Alcoholic beverages are classified as carcinogenic by the
International Agency for Research on Cancer, increasing the risk of cancers of the oral cav-
ity and pharynx, esophagus, stomach, colon, rectum, and breast in a linear dose–response
relation.4 Alcohol has a bimodal association with coronary heart disease. In low and
apparently regular doses (as little as 10 g every other day), alcohol is cardio protective,
although doubt remains about the effect of confounders.5 At high doses, especially when
consumed irregularly, it is cardiotoxic.

Alcohol’s overall public health impact can be readily quantified. It is the fifth most
important cause of the global burden of disease, accounting for an estimated net harm of
4.4%, as measured by disability-adjusted life years (DALYs). On a global basis, alcohol-
related unintentional injury and neuropsychiatric disorders head the list, while cirrhosis
contributes up to 10% of the burden of disease.6 Overall, approximately 4% of deaths
worldwide are caused by alcohol. Poorer people and lower income countries suffer a
greater burden per liter of alcohol consumed than wealthier ones.7 Its impact, in particular
as a cause of fatal injuries, is greater in younger age groups—of both sexes. For example,
in the United States, underage (below 21 years) alcohol intoxication was estimated to have
contributed to or caused 24% of fatal motor vehicle accidents, 30% of drownings, 30%
of fatal burns, 41% of homicides, 43% of sexual assaults, and 24% of property crimes
among the young.8 In Australia, of all deaths among 13–25-year-old people reported to a
coroner from 2003 to 2006, 13% showed an alcohol level of 0.05% or above.9

Alcohol-attributable costs amount to more than 1% of GDP in most nations, the United
States having the largest (2.7%) of the high-income countries and South Korea the high-
est (3.3%) among middle-income nations for which reliable data are available.7 The
total annual cost to the US economy was estimated in 1998 to be $184 billion,10 and
£20 billion in the United Kingdom in 2001.11 In Australia, the estimated costs of alcohol-
related harm are AU$15 billion each year, when crime ($1.6 billion), health ($1.9 billion),
productivity in the workplace ($3.5 billion), and road traffic accidents ($2.2 billion) are
taken into account.12

Level and pattern of consumption and the nature of harm

The risk of death from a chronic alcohol-related disease increases linearly from zero
consumption in a dose–response manner with the volume of alcohol consumed; death
from an acute alcohol-related disease increases from zero consumption in a dose–response
manner with frequency of drinking, and rises exponentially with the amount drunk in
one session.13 Noncommercial alcohol can bring extra health risks from high ethanol
concentrations and toxic contaminants, compounded by social marginalization.

There is a very close link between a country’s total alcohol per head consumption and
its prevalence of alcohol-related harm and alcohol dependence. This implies that when
alcohol consumption increases, so does alcohol-related harm, the proportion of people
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with alcohol dependence, and vice versa.13 The European Union (EU) is the heaviest
drinking region of the world, with over one-fifth of the population older than 14 years
reporting heavy episodic drinking.14 Thus, it is not surprising that European countries have
the highest proportion in the world of total ill health and premature death due to alcohol.14

Heavy episodic drinking patterns are more common in poorer than in richer drinking
communities, and are largely responsible, for example, for alcohol’s contribution to the
differences in life expectancy between Eastern and Western Europe. In Russia, alcohol
has been a cause in more than half of all deaths in people aged 15–54 in recent years.15

Societal influences on alcohol consumption

Alcohol consumption tends to start in the teen years, with the actual age being influenced
by the legal minimum age for drinking. Alcohol consumption in most societies is a
socially influenced phenomenon (see Chapter 1). Indeed, it has been described as “socially
infectious.” In the early 1950s, Ledermann, a French mathematician, proposed that alcohol
intake occurred as a single distribution, with no clear distinction between the groups of
normal drinkers and heavy drinkers. He and others provided empirical support for this
distribution.16 The following are the implications of this theory:

� There is no group of people within a population whose alcohol consumption is entirely
separate from that of the general population (if this were the case the distribution would
be bimodal).

� If overall alcohol consumption increases in a society, the number of people drinking
the highest amount also rises and the increase, because of the log–normal curve, is
proportionately greater than the average increase in the number of drinkers.

� Factors that influence the level of alcohol consumption overall in a society will therefore
increase the number of the heaviest drinkers.

Thus, a key influence on alcohol-related harm, and on the proportion of people who
drink harmfully, is the overall level of consumption in that society. There is consistent
data showing a strong correlation between per capita alcohol intake and the occurrence of
alcohol-related harm and mortality.13 Likewise, when consumption increases or decreases,
the occurrence of harm increases or decreases correspondingly.7

Skog17 developed the notion of social contagion. This states that a person’s drinking
has a societal impact and vice versa. In Skog’s words “if a person increases his alcohol
consumption, the likelihood that he will offer his friends alcohol will increase. Their
consumption increases and it is more likely that they will also offer their friends alcohol.
And so it continues, with the semblance of a passing wave.”17

The Ledermann model16 has been an extremely influential one and has underpinned
alcohol control measures that seek to reduce the overall consumption of alcohol. Al-
though the single distribution theory has been criticized,17 the essential implication of the
model—when alcohol consumption changes overall in a society so does the proportion
of people who drink in a harmful way—remains valid. This has resulted in a groundswell
of opinion that the primary approach to the prevention of alcohol-related harm should be
to reduce the overall level of use.
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Prevention: universal versus targeted interventions

Universal preventive interventions apply to a whole population; they do not select partic-
ipants based on risk. Examples are taxation measures, media campaigns, and legislation
about wearing seat belts. Selective interventions apply to subgroups among which the
prevalence of a risk factor is above average (e.g., pregnant women, juvenile delinquents,
native populations). Targeted interventions are provided to people who have detectable,
subthreshold level of signs or symptoms (e.g., individuals found driving while intoxi-
cated), but who do not yet meet diagnostic criteria for the condition. An example of these
is early intervention for people misusing alcohol.

Approaches to prevention can also be considered population level when they are de-
livered to large groups (including selective interventions) and individual when they are
delivered one-to-one, often in clinic settings. Population-level approaches are essential
because they can help reduce the overall level of alcohol consumed and therefore lower
the risk of alcohol-related harm in that population, and are usually more cost effective
because many individuals are targeted at the same time. Individual interventions can help
make people aware of the potential risks they are taking (or harm they may be doing) at
an early stage but are more expensive.

A constant theme in the debate about effective measures of reducing alcohol-related
harm is whether it is better to concentrate on universal population measures to reduce per
capita consumption, or to target subgroups of the population at particular risk of harm.
This debate is fuelled not only by the scientific evidence but also by the cultural and
political views of those participating. To what extent should individual behavior—in this
case alcohol consumption—be controlled by the (presumably benevolent) state?

The arguments in favor of universal measures are scientifically compelling. There is a
wealth of data gathered over more than 100 years—and historical data dating over several
centuries—which demonstrates that control measures affecting consumption of the whole
population significantly reduce indices of alcohol use, alcohol misuse, alcohol-related
harm, medical morbidity, and mortality.

Although controlling per capita alcohol intake reduces consumption in the heaviest
drinkers, alcohol-related harm is also prevalent among those with lower consumption.
The preventive paradox, a term originally coined by Kreitman,18 states that the majority
of alcohol-related harm occurs not in the heaviest drinkers but in those whose consumption
is at lesser levels. The reason for the paradox is that there are many more people with
lower level alcohol consumption. Even though harm is less frequent in them, their much
greater number means they account for a larger proportion of the total harm. Reducing the
consumption of the entire population will lessen alcohol-related harm in the community to
a greater extent than measures that target only those with alcohol dependence and others
with high consumption levels.

Recent analyses have caused a reinterpretation of the preventive paradox. Stockwell
and colleagues19 have shown the need to analyze particular patterns of alcohol consump-
tion with regard to the consequences. Episodic heavy drinking is strongly associated
with accidents, trauma, aggressive behavior, and domestic violence. The overall alcohol
consumption of this particular group may not be especially high because of the episodic
nature of their drinking. Therefore, when expressed as average daily alcohol intake,
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their consumption might be in the middle range. In reality, this pattern of drinking is
not moderate but high risk and only considered middle range by the somewhat artifi-
cial measure of average daily intake. Nonetheless, reducing overall alcohol intake would
have beneficial effects by reducing consumption across the range of patterns and levels
of consumption.

Targeted interventions are logical in that it is the consumption patterns of particular
subgroups or individuals that are identified as the goal of prevention. For example, an
important target group would be drivers operating motor vehicles. Random breath testing
has been shown to reduce drink–driving and alcohol-related motor vehicle deaths. Other
target groups could be (1) workers using industrial machinery, (2) young people gathering
in particular drinking environments, and (3) patients attending doctors or in a range
of heath care settings. This has led to the development of approaches for screening
for hazardous or harmful drinking patterns20 and individualized intervention of those
identified with such alcohol use.21 There is considerable evidence for the benefits of brief,
structured interventions aimed at reducing alcohol intake in people with hazardous or
harmful consumption. The key issue that has emerged in recent years is whether these
individualized interventions can be delivered systematically through health care and other
providers so that the promise of reduced alcohol-related harm becomes a reality.

Alcohol policies

Alcohol policies are sets of measures seeking to minimize the health and social harm
caused by the use of alcohol. Additionally, policies can try to deter minors from using
alcohol, protect people other than drinkers from the harm done by alcohol, and inform
consumers about the negative effects of alcohol.14 As highlighted, there is now a grow-
ing body of research about the effectiveness of a variety of alcohol policies. Also, the
reasons why alcohol policies work are quite well understood and can often be applied
across cultures. For example, measures to counter drink–driving are based on a deterrent
effect, while taxes on alcoholic beverages seek to reduce consumer demand by decreas-
ing the affordability of alcohol.13 Yet, the complexity of the alcohol world needs to be
acknowledged; it includes not only social and cultural mores but also many people whose
livelihood depends on alcohol—primary producers, small and large businesses—as well
as the multinational alcohol beverage industry. All have become increasingly involved in
the policy arena in order to protect their interests, which may not coincide with the greater
good, and this can create tensions. What has happened in Thailand, formerly a low alcohol
consumption country, in the last half century illustrates the consequences of government
policy inaction: Per head consumption of alcohol increased 32-fold, from 0.26 L in 1961
to 8.47 L in 2001, with the consequent rise in health and social problems, particularly
among young women.22

Setting policy is the ultimate responsibility of governments and understanding and
managing these factors as well as public opinion is essential to achieve the best possible
outcomes. How to optimally achieve this is described in Chapter 8.
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Pricing policies

Consumers of alcohol respond to changes in the price of alcohol as consumers respond
to the price of products generally. When other factors are held constant, such as income
and the price of other goods, a rise in alcohol prices leads to less alcohol consumption
and less alcohol-related harm, and vice versa. As an example, France had the highest per
capita alcohol consumption in the world for most of the twentieth century. This has been
attributed to the very low cost of alcoholic beverages, its protected agrarian economy,
the prominence of wine production, and the free allocation of wine for soldiers after the
World War I. Per capita alcohol intake remained high by world standards through to the
early 1990s. Not surprisingly, France has had exceptionally high rates of alcohol-related
disorders, such as cirrhosis of the liver. Other countries in Europe, such as Portugal
and Luxembourg, have recently overtaken France, and per capita intake is now rapidly
increasing in the United Kingdom and some Nordic countries, with the attendant increases
in cirrhosis deaths.14

Because of the close relationship between the cost of alcoholic drinks and consumption,
several countries have employed taxation as a means of reducing alcohol-related harm. In
particular, the Nordic countries have a long tradition of imposing high taxes on alcoholic
drinks, such that they are regarded as luxury commodities. In recent years this traditional
approach has been challenged by cross-European legislation, consequent on the formation
of the European Union, and the dominance of the single European market. This has resulted
in deregulation of markets in counties joining the European Union, through so-called
“harmonization” of legislation. In Finland, alcohol sales have increased threefold since
that country joined the European Union and was therefore subjected to EU legislation.23

In contrast to the increase in per capita alcohol intake in many Northern European
counties, alcohol intake overall has declined in some Mediterranean countries, notably
France and Italy, and alcohol-related deaths have fallen. The extent to which this was a
response to policy initiatives is uncertain.24 Many consider the decreases to be due to
urbanization, shifts to factory and service work, to changes in family structure and “de-
structuring” of meals, supported in more recent years by increased health consciousness
and alcohol policies (see also Chapter 1).

Price elasticity

Alcohol consumption is described as price elastic when the percent change in the amount
of alcohol consumed is greater than the percent change in price, and price inelastic if
the percent change in the amount of alcohol consumed is less than the percent change in
price. For example, an elasticity of –2 would mean that a 10% rise in the price of alcohol
would lead to a 20% fall in consumption, and would be described as “price elastic.” Price
inelastic does not mean that the consumption is not responsive to the price; it only means
that the proportional change is smaller.6

A meta-analysis of 132 studies found a median price elasticity for all beverage types
of –0.52 in the short term and –0.82 in the long term, elasticity being lower for beer than
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for wine or spirits.25 An elasticity of –0.52 means that for every 10% increase in price,
consumption would fall by 5.2%. Another meta-analysis of 112 studies found mean price
elasticity for beer of –0.46, for wine of –0.69, and for spirits of –0.80.26 That is, reduction
in consumption varies according to beverage type (less price sensitivity for beer than for
wine or spirits, the last having the highest sensitivity), country, shorter or longer term,
and type of consumer (occasional or heavy drinker).

If prices are raised,14 the following will occur:

� Consumers reduce their overall drinking and shift to cheaper beverages.
� Heavier drinkers tend to buy the cheaper products within their preferred beverage type.
� Impact is stronger in the longer rather than the shorter term.
� Increasing the price of the cheapest drinks has a larger impact on total consumption

than increasing the price of more expensive ones.

The opposite is also true: Decreasing the price of alcohol results in higher consumption.
For example, in 2004, a one-third decrease in alcohol tax led to a significant drop in the
price of alcoholic beverages in Finland—total alcohol consumption grew by 10%.23

Affordability

Increasing taxes not only reduces alcohol consumption and related harm but also increases
government revenue. This is important because the revenue collected is usually well below
the actual social costs of alcohol. In spite of increased taxation, alcoholic beverages have
become more affordable in many countries (e.g., in Northern European nations) due to
cheaper production, illegal manufacture, cross-border trade, globalization, inflation, and
growing affluence.

The optimal approach is a taxation policy scaled according to the alcohol content of
beverages (the higher the alcohol content the higher the tax), regularly adjusted for inflation
and for changes in affluence (income). Young people in particular reduce consumption of
alcohol to a greater extent when alcohol becomes less affordable (more expensive).

Minimum pricing

In the United Kingdom, women purchase a higher proportion (54%) of their alcohol from
supermarkets and off-licenses than do men (29%), while those aged 18–24 years purchase
alcohol mainly in pubs, bars, and clubs. Beverage preferences also vary, 59% of the alcohol
consumed by men is as beer, while 60% of that consumed by women is as wine and, for
women aged 18–24 years, 20% is from ready-to-drink beverages (“alcopops”).27 Young
people who drink and those who drink harmful amounts tend to choose cheaper beverages
and purchase alcohol mainly in licensed establishments. Establishing a minimum price per
unit of alcohol would limit the ability of these groups to trade down to cheaper products.

Minimum pricing means that suppliers cannot sell alcoholic beverages for less than a
set amount (e.g., 50 cents) per unit of alcohol contained. This type of legislation should
also outlaw discounting or marketing using loss leaders below the minimum pricing.
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Minimum pricing would also encourage producers to reduce the alcohol content of their
products—they would be cheaper.

In the United Kingdom, alcohol is currently sold at less than £0.05 per gram in 59%
of off-license trade and 14% of licensed trade. Off-license means that alcohol cannot be
consumed in the premises (e.g., bottle shops, supermarkets) while licensed means that
alcohol can be consumed in the premises (e.g., bars, pubs, restaurants). “A £0.50 per
unit minimum price would probably reduce mean consumption by 6.9%, save 2930 lives
per year, and offer cumulative health savings (including valuation of quality-adjusted life
years) of £6.2 billion over 10 years.”28 The cost impact of the policy on consumers would
vary substantially between types of drinkers. The overall estimate was £22 per drinker per
annum, £106 per annum for harmful drinkers, and £6 per annum for moderate drinkers.
If drinkers did not change their alcohol consumption, the effect on their pockets would
be £138 per annum for harmful drinkers and £6 per annum for moderate drinkers. As
a result, both England’s Chief Health Officer2 and the National Institute for Health and
Clinical Excellence29 recommended the introduction of minimum price legislation in the
United Kingdom. This was rejected by the government on the grounds that it would harm
the interests of the “sensible majority of moderate drinkers.”30

Price and younger drinkers

Younger drinkers are responsive to price increases as already highlighted. Price rises29

instigate the following:

� Delay the age when young people start to drink.
� Reduce the number of drinking bouts.
� Reduce the amount of alcohol consumed on each occasion.
� Slow progression toward drinking larger amounts.

Moreover, as in adults, due to the addictive nature of alcohol, this effect is more marked
in the longer than shorter term. Although alcoholic beverages appear to behave in the
market similar to most other consumer goods, the demand for alcoholic drinks among
some individuals may differ from the demand for other products because of the addictive
nature of alcohol. This implies that an increase in past consumption would raise current
consumption, so that price elasticity in the short term, which holds past consumption
constant, would be smaller in absolute value than price elasticity in the long term, which
allows past consumption to vary. For example, a price increase in 2004 would reduce
consumption in 2004, with consumption in previous years held constant. Because of the
addictive nature of alcohol, it would be expected that consumption in 2005 and in all
future years would also fall. Consequently, the reduction in consumption observed over
several years (i.e., in the long term) after the price increase would exceed the reduction
observed in 2004 (i.e., in the short term). A study of the relationship between price and
alcohol consumption by young adults aged 17–29 years has found this to be the case.31

Ignoring previous years’ consumption (and thus the addictive aspects of alcohol), the price
elasticity of demand for alcohol was –0.29 (i.e., a reduction of 2.9%). When previous
years’ consumption (and thus the addictive aspects of alcohol) was taken into account,
the estimated long-term price elasticity of demand was more than twice as high at –0.65
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(i.e., a reduction of 6.5%), indicating that price had a much greater influence on alcohol
consumption. This also means that about half of the reason that young adults who drink
heavily do not reduce their consumption is the difficulty (cost) of overcoming the addictive
nature of alcohol.

Binge drinking by young people—a growing problem (see Chapter 1)—is also highly
responsive to price. For example, it was shown that in the United States, a 5% increase
in the price of alcohol decreased an individual’s probability of heavy binge drinking
by 2.2%.32

Minimum drinking age laws

Drinking age laws deal with a variety of behaviors relating to where, when and under what
circumstances alcoholic beverages can be purchased or consumed. The minimum legal
drinking age typically refers to the minimum age at which alcohol can be consumed in
licensed premises, which may be different from the minimum age at which alcohol can be
purchased. Laws generally apply to venues outside the home, such as bars or restaurants.
Most laws make no reference to alcohol consumption in the home, the exception being the
United Kingdom, where alcohol may be consumed from the age of 5 years with parental
consent. Selected countries and their minimum drinking ages are listed in Tables 1.1 and
1.2 of Chapter 1. For religious reasons, many Muslim countries have more restrictive
laws that in some extend to total prohibition. England’s Chief Medical Officer has called
for an alcohol-free childhood up to the age of 15.2 As highlighted in Chapters 2 and 5,
because young people are still developing both physically and emotionally, they are
particularly vulnerable to alcohol. They may also be drinking in unsupervised situations
and in unsafe environments (parks and street corners) where problems are more likely
to occur.29

The most common minimum drinking age is 18 years; the United States being one of the
few countries with minimum drinking age of 21 years. The National Minimum Drinking
Age Act of 1984 states that revenue will be withheld from states that allow the purchase of
alcohol by anyone under the age of 21. However, some states are more specific about the
prohibitions than others, and some municipalities actually have no legislation specifically
related to drinking age. What is and is not allowed varies much according to state but all
states have enacted some type of minimum drinking age legislation—with exceptions in
at least 31 states (e.g., for parents providing alcohol, for entering establishments, and for
work purposes). For example, in Texas, people must be 21 to consume alcohol, but many
bars allow entering the premises if aged 18 although one is not allowed to drink alcohol
while there.

Implementation of laws setting a minimum age for the purchase of alcohol shows
subsequent reductions in drink–driving casualties and other alcohol-related harms. A
review of 132 studies published between 1960 and 1999 found very strong evidence that
changes in minimum drinking-age laws can have substantial effects on drinking among
young people and on alcohol-related harm, particularly road traffic accidents, often for
well after young people reach the legal drinking age.33 A systematic review of drinking
age laws in the United States found that among 14 studies looking at the effects of raising
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the minimum legal drinking age, crash-related outcomes declined by a median of 16%
for the targeted age groups, and that among 9 studies looking at the effects of lowering
the minimum legal drinking age, crash-related outcomes increased by a median of 10%
within the targeted age groups. The effects were stable over follow-up times ranging from
7 months to 9 years.

The full benefit of a higher drinking age is only realized if the law is enforced. Despite
higher minimum drinking age laws, young people do succeed in purchasing alcohol
(or obtaining it in other ways—often from parents34). Among the 35 European Union
countries participating in the European School Survey Project on Alcohol and other
Drugs, students aged 15–16 years thought that getting any type of alcoholic beverage was
fairly or very easy, rising to 78% for beer (range: 50–95%) and 70% for wine (range:
54–85%).35 This results from low and inconsistent enforcement, especially where there is
little community support for enforcement of the law regarding alcohol sales to underage
drinkers. Even moderate increases in enforcement can reduce sales to underage drinkers
by as much as 35% to 40%, especially when combined with media and other community
campaigns. The most effective means of enforcement is through sellers, who have a vested
interest in retaining the right to sell alcohol.

Availability of alcohol

While there are total bans on the sale of alcohol in several countries with majority Muslim
populations, as well as at community level in a number of indigenous communities (e.g.,
in Australia), there are frequent bans on the use of alcohol in particular locations and
circumstances, such as drinking in parks or streets, hospitals or at the workplace. A
licensing system for the sale of alcohol allows for control, since infringement of the laws
can be punished by revocation of the license. On the other hand, a licensing system with
fees generated from licenses can lead to a proliferation of licensed establishments as an
income-generating mechanism for jurisdictions. Government monopolies on the sale of
alcohol can reduce alcohol-related harm. Such systems tend to have fewer outlets open
for shorter hours than private retailers.

Outlets

In general, the number of alcohol outlets is associated with the level of alcohol-related
harm, which is strongest when there are major changes in the number or type of such
outlets. A greater density of alcohol outlets is associated with higher alcohol consumption
among young people, with increased levels of assault and with other harms such as
homicide, child abuse and neglect, self-inflicted injury and, with less consistent evidence,
road traffic accidents.36

Strict restrictions on availability can create an opportunity for a parallel illicit mar-
ket, although in the absence of substantial home or illicit production, this can in most
circumstances be managed with enforcement. Where a large illicit market exists, license-
enforced restrictions may increase the competitiveness of the alternative market, and this
will need to be taken into account in policymaking.
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Days and hours of sale

A number of studies have indicated that although changing either hours or days of alcohol
sale can redistribute the times at which many alcohol-related crashes and violent events
related to alcohol take place, it does so at the cost of an overall increase in problems.
Around-the-clock opening in Reykjavik, for instance, produced net increases in police
work, emergency room admissions and drink–driving cases.37 The police work was spread
more evenly throughout the night, but a change in police shifts was necessitated to
accommodate the extra work. A series of studies in Sweden found a net 3.6% increase in
alcohol sales when government alcohol stores opened on Saturdays, although the changes
in harm were not big enough to be significant.38 Following the 2003 Licensing Act in the
United Kingdom, which recommended in general that shops and supermarkets be allowed
to sell alcohol at any time they choose to open (24 hours opening), pubs stayed open on
average only an extra 27 minutes. No real change in alcohol-related crimes was found
until 03:00 am, but a 22% increase in crimes occurred between 03:00 am and 06:00 am.
In other words, alcohol-related crimes were shifted to later in the night.39 A further study
in Newcastle (Australia)40 showed that reducing licensed premises closing time from
06:00 am to 03:00 am, resulted in a 37% reduction in assaults compared with a control
suburb where closing times remained unchanged.

Homicide is a leading cause of death in Brazil, with one of the highest murder rates
occurring in the city of Diadema. To respond to this situation, measures were introduced
which included a new licensing law in 2002 prohibiting on-premises alcohol sales after
23:00 hours. This resulted in a 44% decline in the number of murders.41

Drink–driving laws

In the United States, 11,773 people were killed in 2008 in alcohol impaired driving
crashes, accounting for nearly one-third of all traffic related deaths. Every day, 32 people
in the United States die in motor vehicle accidents that involve an alcohol-impaired driver;
this amounts to one death every 45 minutes. The annual cost of alcohol-related crashes
totals more than $51 billion.42

Practically all the measures that reduce alcohol consumption contribute to a greater
or lesser extent to reduce alcohol-related road traffic accidents, but there are policies
specifically aimed at this goal. Road safety measures are often not described as alcohol
policies since they are not specifically implemented to reduce harm as a primary aim.
Yet, they are particularly important for young people. At all levels of blood alcohol
concentration (BAC), the risk of being involved in a crash is greater for younger people.
Among the US drivers with BAC levels of 0.08% or higher involved in fatal accidents in
2008, more than one-third were between 21 and 24 years of age.42

In 1936, Norway passed the world’s first law making an offense to drive with more than
a specified amount of alcohol in the body. Nowadays almost all countries outlaw driving
a motor vehicle with a BAC above specified levels, which vary according to country
(e.g., 0.08/100 mL in the United States, Canada, and the United Kingdom; 0.05/100 mL
in Australia, France, and Germany; 0.04/100 mL in Lithuania; 0.03/100 mL in Russia;
0.02/100 mL in China, Norway, and Sweden; 0.0/100 mL in Brazil, Iran, Saudi Arabia,
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and Slovakia). Lower blood alcohol limits apply in some countries for novice drivers or
operators of heavy vehicles.

A European Union study of the impact of reducing BAC levels from 0.08/100 mL to
0.05/100 mL found that this did not have an effect unless the regulation was enforced by
random checks. When the two measures were implemented together the fatality rate per
kilometer driven fell by 6.1%.14

In summary, there is considerable evidence that drink–driving accidents and fatalities
can be reduced by13:

� Establishing (or lowering) the legal concentration of alcohol in the blood while driving.
� Systematic random breath testing (when police regularly stop drivers at random to

check BAC through breath testing).
� Setting up sobriety checkpoints (all vehicles are stopped and drivers breath tested).
� For repeat drink drivers, mandatory treatment and the use of an ignition interlock

(mechanical device that does not allow a car to be driven by a driver who is over
the limit).

Designated driver programs, heavily promoted among young people in many countries,
seek to reduce alcohol-related accidents by facilitating a safe means of transport for
those who have been drinking. Although current evidence suggests that designated driver
campaigns can increase the use of designated drivers, it is unclear whether they also lead
to a reduction in drink–driving or alcohol-related crashes.43

Marketing

In the United States alone, the alcohol industry spent $2 billion on advertising in measured
media (television, radio, print, outdoor, and newspapers) in 2005, while it was estimated
that expenditure to promote alcohol (sponsorships, Internet advertising, point-of-sale
materials, product placement, brand-logoed items and other means) was three times
higher, approximately $6 billion. Between 2001 and 2005, youth exposure to alcohol
advertising on television in the United States increased by 41%. Much of this increase
resulted from the rise in advertising of distilled spirits.

Marketing and advertising of alcoholic beverages in mainstream media has become
increasingly sophisticated. It often targets young people through linking alcohol brands to
sports and cultural activities, sponsorships and product placement, and using the Internet,
podcasting, and mobile telephones.

The appropriateness of bans on alcohol advertising has been the subject of public
and political debate for many years. The fundamental question has been whether al-
cohol advertising increases total alcohol consumption or whether it simply influences
brand choice. Public health advocates generally argue that advertising increases total al-
cohol consumption and misuse. The alcohol industry’s position has consistently been that
advertising merely affects the market share of the various brands, leaving total consump-
tion unchanged. Evidence is mounting that alcohol advertising influences children and
young people.44 Longitudinal studies have shown an effect of various forms of alcohol
marketing—including alcohol advertising in traditional media and promotion in the form
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of movie content and alcohol-branded merchandise—on the initiation of dinking and on
riskier patterns of drinking in youth, and the effects seem to be cumulative.44

The data suggest that children and young people should be protected as much as possible
from alcohol marketing and advertising.29 Thus restrictions placed on marketing (e.g.,
sports sponsorship) and advertising (e.g., bans on television advertisements at certain
times when children and young people are more likely to watch or during children’s
programs) are likely to minimize this effect. There is evidence that self-regulation of
commercial marketing of alcohol does not prevent the kind of marketing that has an
impact on younger people.13

Harm reduction

The environment in which drinking takes place (licensed premises) can also contribute
to, or reduce the likelihood of alcohol-related harm.13 Interventions to reduce harm in
licensed premises are important, since the problems potentially averted more often than
not harm people other than the drinker (e.g., fights). This includes the design of licensed
premises, security arrangements, and the attitude and skills of staff serving alcohol. For
example, serving practices that promote intoxication, the inability of bar staff to manage
problem behavior, or continuing to serve alcohol to intoxicated individuals contribute
to harm and result in some licensed premises being associated with a disproportion-
ately high number of assaults, antisocial behavior and other harms. Training bar staff
on responsible beverage service would appear to be useful but evidence is scant in this
regard. There has been increasing interest in the use of toughened or plastic drinking
glasses, which cannot be used as a weapon, though evidence about its effectiveness is
still lacking.

Resources

� Anderson P, Baumberg B. Alcohol in Europe. A public health perspective. London:
Institute of Alcohol Studies; 2006.

� http://ec.europa.eu/health/ph determinants/life style/alcohol/documents/alcohol
europe.pdf.

� WHO. Handbook for Action to Reduce Alcohol-Related Harm. WHO Regional
Office for Europe. Copenhagen: Denmark, 2009. Available at: http://www.euro.who.
int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/
handbook-for-action-to-reduce-alcohol-related-harm. Accessed August 13, 2010.

� WHO. Evidence for the Effectiveness and Cost–Effectiveness of Interven-
tions to Reduce Alcohol-Related Harm. WHO Regional Office for Europe.
Copenhagen: Denmark, 2009. Available at: http://www.euro.who.int/en/what-we-
do/health-topics/disease-prevention/alcohol-use/publications/2009/evidence-for-the-
effectiveness-and-costeffectiveness-of-interventions-to-reduce-alcohol-related-harm.
Accessed August 13, 2010.

http://www.euro.who.int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/handbook-for-action-to-reduce-alcohol-related-harm
http://www.euro.who.int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/handbook-for-action-to-reduce-alcohol-related-harm
http://www.euro.who.int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/handbook-for-action-to-reduce-alcohol-related-harm
http://www.euro.who.int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/evidence-for-the-effectiveness-and-costeffectiveness-of-interventions-to-reduce-alcohol-related-harm
http://www.euro.who.int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/evidence-for-the-effectiveness-and-costeffectiveness-of-interventions-to-reduce-alcohol-related-harm
http://www.euro.who.int/en/what-we-do/health-topics/disease-prevention/alcohol-use/publications/2009/evidence-for-the-effectiveness-and-costeffectiveness-of-interventions-to-reduce-alcohol-related-harm
http://ec.europa.eu/health/ph_determinants/life_style/alcohol/documents/alcohol_europe.pdf
http://ec.europa.eu/health/ph_determinants/life_style/alcohol/documents/alcohol_europe.pdf
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Chapter 8

Community-based approaches to
prevention: reducing high-risk drinking
and alcohol-related damage among
youth and young adults
Norman Giesbrecht1 and Linda Bosma2
1Centre for Addiction and Mental Health, Toronto, Ontario, Canada
2Bosma Consulting, LLC, Minneapolis, MN, USA

Key points

� Give priority to community-based efforts as a necessary component of comprehensive
prevention efforts to reduce and prevent youth alcohol use and misuse.

� Focus on environmental strategies that impact population-based change, rather than
programs that target individual change.

� Mobilize the community to gain support for efforts.
� Hire a professional community organizer with the skill set necessary to mobilize the

community.
� Avoid “one time only” events that are not part of an ongoing coherent action that creates

change.
� Reducing the availability and access to alcohol leads to reduced youth drinking and related

problems.
� Focus on efforts that reduce commercial access to alcohol (compliance checks, merchant

training, product placement restrictions, reduced outlet density, efforts that reduce young
people’s ability to obtain alcohol in stores, restaurants, pubs, and bars).

� Focus on efforts that reduce social access to alcohol (restrictions at community fes-
tivals/events, family celebrations, home parties, and tolerance of adults who provide
alcohol).

� Focus on efforts that target risky drinking by young people (restrictions on cheap drink
promotions, happy hours, drinking games and contests, and training of servers and
sellers).

� Institutionalize efforts by passing policies and regulations and insuring that resources are
provided to enforce them.

The negative health impact of alcohol is among the top ranking risk factors for the
global burden of disease and disability.1 A major study by the World Health Organization

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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(WHO)2 examined 26 risk factors according to their contributions to disability-adjusted
life years (DALYs) using 2004 data. The results indicated that the global burden from
alcohol use (4.5% of total DALYs) was just below that from unsafe sex (4.6%).2 In some
low mortality countries in South America, the burden is even greater than that of tobacco.3

Both at the global level and in the established economies such as Australia, Canada, and
the United States, the estimated burden from alcohol use in 2004 was greater than the
effects of each of the following: overweight and obesity, high blood pressure, high blook
glucose, physical inactivity, high cholesterol, and illicit drug use.2

In high income economies, the rank order of the top three causes of disease and disability
were: tobacco (10.7% of DALYs), alcohol (6.7%), and overweight and obesity (6.5%).2

As reported by Rehm et. al.1 the global damage from alcohol has increased between
2000 and 2004. Alcohol is considered one of the largest avoidable risk factors—even
after adjusting for beneficial health effects attributable to alcohol as related to low volume
consumption.1

Furthermore, in many countries, there has been an increase in recent decades in overall
consumption and in the proportion of people drinking in a high-risk manner—such as five
or more drinks in one session at least monthly.1,4 Therefore, unless there is a substantial
increase in the scope, intensity and effectiveness of policies and interventions, it is very
likely that the burden from alcohol will increase in the coming years.

High-risk drinking negatively impacts all sections of the population; however, this
chapter focuses on youth and young adults. While young people may not yet experience
high rates of chronic problems related to alcohol use, they do have elevated rates of
high-risk drinking, trauma and social problems related to drinking (see Chapters 1 and 2).
In many cultures, adolescence is a period of exploration and experimentation, combined
with perceptions of invincibility as well as inexperience handling high-risk situations or
the physical effects of alcohol.

The focus of this chapter is community-based initiatives that include youth as a fo-
cus population. As will be noted, a number of policies and strategies that have been or
might be implemented in a community context are outlined and analyzed below. How-
ever, some of the interventions that are feasible at a higher jurisdictional level—province,
state, or nation—such as control of consumption through alcohol taxes or prices, are
not our primary focus (see Chapter 7). Thus, the range of interventions referred to is
not comprehensive vis-à-vis youth or young adults. Nevertheless, it is noteworthy that
local initiatives can have implications for the alcohol policies at the state/provincial or
national levels. The recent history of alcohol control provides a useful context and is
dramatically different than tobacco control. Given the legacy of alcohol control’s tem-
perance movement’s salami tactics of “local option” as a major strategy, the alcohol
industry has subsequently striven to keep whatever control there was as centralized as
possible.5 Therefore, it is not surprising that some of the most potent levers for reduc-
ing alcohol-related harm6 are ultimately not determined by local decision makers in
many countries but at provincial/state or national levels—these include taxes on alcohol,
ceilings on outlet density, type of retailing system, and controls on mass media advertis-
ing, especially electronic advertising. In contrast, tobacco control had to start from the
ground up, and numerous local initiatives strongly influenced developments at higher
jurisdictions.5
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While there are examples of local initiatives bearing on alcohol policies at the next
levels, in many cases there have not been systematic evaluations. The reasons for this
are not fully clear, but two might be hypothesized: advocates working at the local level
may not be oriented, expected or rewarded for seeking peer-reviewed publications; and
in some cases, there is a long lag time between the local efforts and outcomes at the
central levels. Although it is easier to find examples of the state restricting the scope
of local action rather than local action enhancing the prevention of alcohol problems at
a more central level, the extensive impact of advocacy organizations, such as Mothers
Against Drunk Driving, illustrate how what may start as a local initiative can eventually
have substantial impact nationally and internationally.7 Several other examples illustrate
how local initiatives have a bearing on what happens in the larger context or responds to
secular change at the national or regional levels.

Since the late 1990s state level tools in Sweden have been crippled since it has joined
the European Union, and now it is up to the community level to use what tools it can to
reduce alcohol-related problems.5,8 One such example is the STAD project that started
in Stockholm.9 Communities in Australia and the United Kingdom find themselves hin-
dered by central governments that frequently preempt local ability to restrict alcohol
establishments, and the alcohol industry is able to exert significant influence over cen-
tral governments through lobbying and campaign contributions.5 Recent developments in
Scotland also illustrate how local initiatives have had a bearing on a central campaign to
control alcohol-related problems through implementing effective policies.10

While centralized controls may preempt local initiatives in some settings, local ef-
forts have proved effective in numerous settings where they have been attempted. Two
of these US-based efforts have been rigorously evaluated and been placed on the US
government’s Substance Abuse and Mental Health Services Administration’s National
Registry of Evidence-based Programs and Practices. In Communities Mobilizing for
Change on Alcohol,11 local policy initiatives resulted in reductions in youth access to al-
cohol from both commercial and social sources and drunk driving among 18–20-year-old
youth. The Community Trials Intervention12 employed zoning and environmental strate-
gies, including reducing outlet density and responsible beverage server trainings, leading
to reduced consumption and related problems, including alcohol-related crashes and
assaults.

The research by Wagenaar et al.11 and Holder et al.12 has supported local level policy
efforts in numerous settings in the United States. Many local jurisdictions have increased
efforts to reduce underage alcohol sales through greater enforcement, training servers and
sellers of alcohol, and enacting more restrictive local ordinances and regulations.13 To
reduce problems around establishments, local level nuisance and neighborhood livability
laws, such as in Puerto Rico, are contributing to reductions in alcohol-related crime.
Alcohol restrictions in public places, such as parks or beaches, reduce opportunities
for youth to engage in public drinking and parties. Social host laws, which hold adult
homeowners accountable for underage drinking parties on their property, are being passed
in many cities and counties in the United States, although rigorous study of such laws is
still needed.

Furthermore, local initiatives in California employed the planning and zoning and
general business licensing authority to build a local alcohol control system and thus evade
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the limits of the centralized alcohol control laws or regulations that are less restrictive.5,14

Another US-based example comes from the Minnesota Join Together Coalition to Reduce
Underage Drinking (MJT), funded by the Robert Wood Johnson Foundation.15 This
statewide policy coalition distributed 82 mini grants over 5 years to local groups including
law enforcement and advocacy, youth, and public health groups, encouraging policy efforts
at the local level, which also helped build support for MJT’s state policy efforts, including
passage of a statewide social host law.

Finally, a Canadian example of recurring relevance relates to the repeated initiatives
to privatize alcohol retailing in Ontario, as well as other provinces. In 1995, when this
proposal was floated in Ontario there was a vocal response from the local boards of
health, including letters from municipal medical officers of health drawing attention to
the risks of increasing access to alcohol.16 Subsequent proposals have also faced critiques
from Toronto Public Health17 and other local jurisdictions. Despite numerous initiatives
to seek to privatize alcohol retailing, so far the Ontario provincial government still has a
large role in day-to-day retailing of alcohol in that province. This may be largely due to
a combination of alcohol industry support for the current system, effective union-funded
media campaigns against privatized alcohol sales, public opposition to the plan and
financial considerations. Nevertheless, the impact of the local public health interventions
cannot be considered as inconsequential.16

This chapter will discuss community-based policies or prevention strategies focusing
on youth and young adults. Several points are noted to frame the material that follows.

� It examines a range of interventions, not just educational programs—which are very
popular but typically with no strong evidence of effectiveness.18 This range includes so-
called environmental strategies that focus on broad population level context and social
factors that impact drinking by youth and young adults—such as drinking contexts
and norms, availability of alcohol, alcohol promotion and marketing and policies that
impact distribution, sale and use of alcohol.

� Efforts that reduce commercial access to alcohol (compliance checks, merchant training,
product placement, efforts that reduce young people’s ability to obtain alcohol in stores,
restaurants or bars) are another central theme of this chapter.

� A parallel focus involves efforts that reduce social access to alcohol (at community
festivals/events, family celebrations, home parties, tolerance of adults who provide
alcohol to youth).

� It will discuss efforts that mobilize the community in supporting these strategies,
enforcement of laws and regulations and implementation of policies that are on the
books.

� Furthermore the long-term changes in norms with regard to drinking will be an addi-
tional foci.

� Looking more broadly, it will comment on avoiding “one time only” events that are not
part of an ongoing coherent action that creates change.

In short, the focus is on community-based efforts that curtail inappropriate alcohol use
and high-risk drinking among youth and young adults and thus reduce the alcohol-related
damage in the jurisdiction.
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Evidence

There is an extensive research and evaluation literature on community-based alcohol poli-
cies and prevention interventions.6,19–21 While youth and young adults are not the only
foci, they are central to many projects with their orientation to curtailing high-risk drink-
ing, drinking-related trauma and accidents. In this section, first, we note several secular
developments that have influenced this field. Second, the scope and main designs of this
literature are summarized. Third, we provide examples of community-based interventions
that have reduced high-risk drinking or alcohol-related harm—drawing on experiences in
Europe, North America, South America, and Oceania. Finally, the central features of an
effective intervention are outlined.

Sources of influence

Several secular developments have influenced the emergence in the 1970s and beyond
of community-based interventions focusing on alcohol. Three are highlighted below. The
large-scale prevention programs focusing on reducing smoking and cardiovascular disease
provide a background context.22 These projects consisted of a combination of public media
and information strategies, and individually focused interventions by health professionals
but, typically, they differed from the alcohol-related programs that followed on several
aspects; while they were conducted in the community, they did not include alcohol as a
risk factor—even though there is substantial evidence that alcohol use is a noteworthy
contributor to cardiovascular disease23 and interacts with smoking and other risk factors.24

Another is the application of randomized control trial designs to the community arena.
Finally, community-based interventions also drew inspiration and techniques from a
range of policy advocacy and community organizing traditions, including the temperance
movement and others.

In the past three decades there has been extensive activity under the general umbrella
of community-based prevention and policies focusing on reducing alcohol-related harm.
Examples are found in Australia, Brazil, Canada, Finland, New Zealand, Norway, Sweden,
the United States, and elsewhere. A series of reports, based on international symposia
on this topic, provide a useful overview of how the field evolved19,25–29—including
Larsson and Hanson’s29 report on the proceedings of the first European symposium on
this topic.

While youth or young adults were not the primary focus in all these initiatives, we
know of none where they were excluded, and a number where they were the main or
one of the central foci. Given the relatively short timeframe of these projects—typically
3–5 years—they are likely to focus on outcome variables such as high volume or binge
drinking, trauma or accidents, rather than chronic problems related to alcohol. The former
are more common among younger drinkers than the latter. High-risk drinking and alcohol-
related harm is evident across the lifespan, including damage to innocent children from
drinking by others. However, the prevalence of acute problems tends to be higher in young
adults than older adults.
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Context

Community-based prevention initiatives do not operate in a social and cultural vacuum.
Their targets, scope and potential influence are enhanced or curtailed by drinking levels
and patterns in each jurisdiction, and the alcohol marketing, retailing and control strate-
gies. For the most part, these projects emerged and were implemented when access to
alcohol and promotion of alcoholic beverages was on the increase, thus creating unique
challenges in reducing alcohol-related harm at the community level, and future projects
will likely face comparable challenges.30 While there have been isolated examples of re-
duced availability of alcohol or more intensive controls in a host jurisdiction, the dominant
pattern worldwide is one of increased availability, reduction in controls, and more exten-
sive and intensive promotion of alcohol products.6,21 These include structural changes
such as higher density of outlets, longer hours of sale, increased diversification of outlets,
and decline in the “real price” of alcohol.4 Deregulation of controls on advertising and
monitoring systems is evident,31 combined with extensive alcohol sponsorship (e.g., of
sports) and other types of promotion, extensive internet advertising and flaunting of self-
imposed voluntary guidelines set by the alcohol industry. Controlling the per capita rate
of overall consumption is not a priority of many retailing systems. Furthermore, many
government-run retailing systems (such as the Liquor Control Board of Ontario32) are
oriented to generating more revenue rather than reducing high-risk drinking by control-
ling overall per capita consumption.33 In contrast to the epidemiological evidence that
alcohol is a major contributor to disease and disability—second behind tobacco in high
income countries1,2—the most effective levers to manage alcohol problems, typically
controlled by central governments, have been devalued or eroded during these decades
when community-based prevention initiatives emerged. These contextual developments
have proven to be important challenges for community-based projects already completed,
and are expected to create strong challenges for future initiatives.

Targets, goals, and interventions

Considered together, these projects have a wide range of targets, goals, and interven-
tions, often involving many sectors of the community and not only medical staff, other
health providers or health educators. Given that the most effective interventions involve
controlling access to alcohol,6 the officials who make policy, regulate alcohol sales and
distribution, and enforce legislation have key roles to play in these projects. Table 8.1
provides an overview of foci, goals, and interventions.

Foci

There are two main types. The first column (far left) of Table 8.1 provides examples of
interventions that have the potential for facilitating change in the community on alcohol
issues and youth. The second column of Table 8.1 lists those sectors of the community
whose drinking behavior or orientation to alcohol is relevant for a successful intervention.

With regard to the targets in the first column, several points need to be emphasized.
First, unlike with treatment of those dependent on alcohol, or treatment of injury or disease
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Table 8.1 Community-based prevention projects: overview of potential foci, goals, and interventions.

Foci Goals–interim Goals–outcome Interventions

Legislators General population Raise local
awareness of
problems

Reduce access to
alcohol

Community
mobilization

Changes response
protocol to alcohol
issues

Police/law
enforcement

Youth, drinking
drivers, public
drinkers, violent
drinkers

Raise local
awareness of
response options

Reduce access by
youth

Media advocacy Realign players and
local leadership on
alcohol issues

Alcohol servers
and retailers

Young adults,
underage drinkers

Increase effective
management

Reduce overall
consumption

Capacity
development

Policy changes

Social workers Heavy drinkers Increase monitoring
of retail practices

Reduce high-risk
drinking

Information
dissemination

Regulatory
modifications

Prevention and
health
promotion
specialists

Drinking drivers,
heavy drinkers, early
experimenters

Increase
enforcement of laws

Reduce social
problems related to
drinking

Education Change delivery of
prevention services

ER personnel;
MDs, and other
health care staff

Violent drinkers;
heavy drinkers who
experience
injury/complications

Increase prevention
activities

Reduce trauma and
violence related to
drinking

Training Increase/change law
enforcement

Teachers Adolescents, early
experimenters

Develop local alcohol
policies

Reduce chronic
problems related to
drinking

Offer alternatives to
drinking or high-risk
drinking

Parents Victims of
alcohol-related
problems,
adolescent drinkers

Promote
institutionalization of
prevention strategies
and interventions
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related to alcohol use, a successful outcome of prevention programs does not rest solely
with one profession or type of expertise. If a measurable positive outcome is to be achieved
it is very likely that more than one of the “players” listed in the first column needs to be
involved. Prevention and health promotion specialists provide evidence and the rationale
for legislators to move forward on harm reduction measures, and law enforcement is
required if the legislation is to produce the desired impact. In short, a team approach
is signaled by the list in the first column. Not all those listed need to be involved in all
interventions, but several are needed, as well as coordination if there are several concurrent
efforts. Second, it is desirable that the “team” includes a cross section of those who control
alcohol and manage its sale and those who deal more directly with prevention and health
promotion issues. Third, the relative importance of the different players is not something
that can be determined without reference to the specifics of the community-based effort.
For example, physicians may have a pivotal role for some projects, but not for all.

The second column of Table 8.1 illustrates that community-based projects can focus
on one or more partially overlapping groups: A general population, heavy or high-risk
drinkers, those who have experienced harm from alcohol, and victims of alcohol-related
problems. There is a temptation to focus a project too broadly—the general population—or
too narrowly—high-risk drinking youth. Given that drinking experiences and problems in
a community are influenced by both broad social forces and cultural dimensions, as well
as by the behavior of individuals, a combination of broad and narrow population targets
is optimal.

Goals

The third column of Table 8.1 labeled “goals-interim” serves two purposes. The list
signals what changes are needed to move toward reducing alcohol-related harm and
concurrently, if there is progress, noting that some interim positive milestones have
been achieved. Note that the goals are a combination of activities designed to raise
awareness, program development and implementation, policy development, monitoring
and institutional transformation, with considerable variation in the level of difficulty and
resources required to implement them.

With regard to the “goals-outcomes” column of Table 8.1, all are important. However,
the last four are the bottom line: reducing social problems, trauma, violence, and/or
chronic problems related to alcohol use. These are the ultimate proof that a community-
based project has been successful. Most projects do not achieve these goals during their
relatively short time span, although some have demonstrated desired outcomes with regard
to the other goals in this list.

Community-based projects face many challenges; three are worth highlighting: (1) Too
much is taken on—either there are too many goals, too wide a focus, or trying to involve
everyone who has even a passing interest in the issues. This means that limited resources
are devoted to a wide range of issues with many diverse interests at the table and a great
deal of time is spent on processes that are not outcome oriented; (2) The complexity of
the tasks and resources required is underestimated. Staffing may be insufficient or lack
appropriate expertise to address the problem, or proposed solutions and strategies may
be inadequate for the scope of the problem; (3) Resistance to change may be stronger
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than expected and may come from unexpected quarters. While it is reasonable to expect
opposition to community-based prevention from alcohol suppliers and retailers, some
sectors of the treatment community are also know to be either lukewarm or overtly
opposed to community-based prevention initiatives.

Interventions

The two far right columns of Table 8.1 list potential interventions. Community mobi-
lization is a core dimension that impacts on the others. Unlike individually oriented
approaches, community-based efforts promote population level changes across the com-
munity, requiring an engaged citizenry to make those changes. Policy work involves
influencing elected officials to take action, but this necessitates public support and public
action. A mobilized community also helps ensure follow through and sustainability.

Scope and main designs

There is substantial variation in the scope of community-based projects. Some target
specific behaviors, such as drinking and driving, overserving in bars/restaurants, heavy
drinking among youth, and so on. This is also evident in the scope of intervention, ranging
from single-dimension strategies, to those involving a combination of media advocacy,
legislative change, enforcement, community mobilization and institutional change. Some
projects run for a few years, others have a longer timeframe with follow-up some years
after funding ended. In short, there is no one community-based model that typifies the
majority of such initiatives.

There is also considerable variation in the research design. A case study approach
that involves primarily anecdotal evaluation is not uncommon. Other projects involve a
temporal comparison: Data are gathered at two points in time, or tracked over several
years and compared with another community.34 Several projects have involved matched
pairs of communities, including the three matched pairs in the Community Trials Project
in California and South Carolina,35 and three pairs in New Zealand.36 Relatively few
have a randomized design. This was the case in Communities Mobilizing for Change
against Alcohol (CMCA) by Wagenaar and colleagues11 in this project a total of 15
small communities from Wisconsin and Minnesota were randomly assigned to either the
intervention or the comparison group.

Each design has its own unique opportunities and challenges. Documentation of the
intervention and how it actually unfolded is often a devalued or neglected aspect. At the
end of the day, the evaluators and project managers may know in general terms whether
or not the intervention had an impact, but will likely not be able to say which aspects of
the intervention were particularly potent, and how this worked.

Another challenge relates to ownership and management of the project, both the overall
initiative and the specific aspects. As Robin Room has indicated,37 these projects involve
the convergence of several interests, including research and evaluation, community-based
advocacy, policy analysis, and law enforcement. The individuals that represent these
interests may have quite different views about what the project is about and how to
achieve the perceived aims. In many cases, those conducting the evaluation are also the
project managers with vested interest in seeing a positive impact from the intervention.
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In other cases, there is an “arms length” arrangement whereby those doing the evaluation
are not beholden to the project managers.

Examples of community-based interventions

There have been numerous community-based interventions focused on
alcohol.19,25–29,38–41 In this section, we summarize a few completed projects in
several countries (see Table 8.2), that illustrate a range of goals, designs, interventions,
and outcomes. A common theme is that they are youth oriented, by design or default.
By focusing on violence, drinking and driving, or controlling service of alcohol, these
projects are especially relevant to youth and young adults. No standard design is evident.
Designs range from a community compared over time to itself—as is evident in a project
based in Sao Paulo, Brazil42—to random assignment of towns into intervention and
control communities.11 Most have a comparative site or jurisdiction.

All projects used more than one intervention; community organizing is a dominant
theme, responsible beverage service and controls on access to alcohol are also noted
frequently. In all of these illustrations, the authors conclude that there are some benefits
related to the intervention. These benefits range from a dramatic reduction in homicides
and assaults in the Brazil-based project,42 to a perceived reduction in problems in an
Ontario-based project.43 Typically, there are multiple outcomes, with some desired results
for some dimensions and equivocal or no impact findings on others.

The projects summarized in Table 8.2 show promise in that there is change in the desired
direction; yet, one wonders about the stability of the changes reported. The importance of
institutionalizing a project’s overall strategy, and its most potent features, is a recurring
theme in this literature.40 For example, after a few years the safety benefits of the Surfer’s
Paradise project in Australia had been eroded and alcohol management practices went
back to preproject levels.44,45 Maintaining the initial positive impacts is a challenge that
can only be addressed through sustained attention and designation of resources required
to build local capacity.

Central features of effective interventions

Before turning to a discussion of how to implement community-based approaches, a
checklist is provided of 12 central features of an effective community-based intervention
drawing on the literature cited, summarized in the tables, and listed in the resources at the
end of this chapter:

1. Have clear and attainable goals and objectives—based on knowledge of the commu-
nity and its resources.

2. Have measurable action steps and operational milestones as agreed upon by the key
participants.

3. Focus on frequent and high-risk behavior as compared to infrequent and low-risk
behavior.

4. Use research evidence and local monitoring to support the overall prevention plan
and specific strategies that are part of this plan.

5. Have an intervention that is of sufficient scope, intensity, capacity, and duration to
achieve the desired change, and devote resources to capacity development as needed.
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Table 8.2 Examples of community-based intervention projects.

Country and
Project ↓ Time Goals and Focus Areas Design Main interventions Outcomes

Australia44,45:
Surfers
Paradise Safety
Action Project

Early 1990s To reduce violence in and
around licensed venues
Alcohol service and
drinking practices in a
tourist district.

Intervention community
and comparison
jurisdiction.

Partnership with
university research
team, police, health,
and government
agencies, community,
and business groups.
Three main strategies:
(1) Creation of a
community forum
including the
development of task
groups and a safety
audit; (2) The
implementation of risk
assessments, model
house policies and a
code of practice; (3)
Regulation of licensed
premises by police and
liquor licensing
inspectors.

Significant decrease in
violence and crime in
events that enhanced
risky alcohol
consumption.

Improvements in
operation of drinking
establishments and
treatment of patrons.

However, by summer of
1996 (how many years
later?) observational
data indicated that
violence had returned
to the preproject levels
and compliance with
the code of practice
had almost ceased.

Brazil42: 2000–2005 To reduce homicides and
assaults in section of São
Paulo.

Time series analysis of
monthly data before
and after the
intervention.

Community
mobilization; new
restrictions on hours of
sale; increase in law
enforcement.

A 46% reduction in
homicides over 4
years—estimated 528
lives saved.

A 26% reduction in
assaults over 4
years—estimated 432
assaults prevented.
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Canada43,49:

Municipal
Alcohol Policy
(MAP)

1980 ongoing To reduce
overserving, service
to minors, and
alcohol-related
problems in venues
that are owned or
managed by a
municipality,
including special
occasion permit
events.

Between 1980 and
1996, 177 Ontario
communities adopted a
MAP and a further 72
had MAPs in
development.

Evaluation included
three types of
communities with a
matched “control”
community for each.

Formation of a policy
committee.

Committee develops
terms of reference and
reviews situation.

Feedback with
community.

Policy adopted by
municipality.

Social marketing to
inform community and
users of facility.

A survey of 107 communities
that had adopted formal
policies, 44% reported a
reduction in problems, and 7%
no reduction.

More communities reported a
reduction in problems once
policies were in place for more
than 6 months.

Finland50,51:

Lahti project

1992–1994 Reflexive problem
prevention approach.

Comparison of
community to self over
time and to comparison
site qualitative process
evaluation and
quantitative outcome
evaluation.

Educational events,
analysis of local key
persons’ ideas, brief
intervention in primary
health care, youth work,
social surveillance, and
responsible service of
alcohol.

Heaviest drinking group in Lahti
reduced its drinking more than
the comparison site.

However, overall level of alcohol
use did not reduced more than
in the comparison site.

Public’s awareness of alcohol
problems increased.

People’s level of knowledge
increased.

Prevention message reached
its target groups, and were well
known.

Increase in media articles on
prevention.

Project created new permanent
methods of prevention work in
several sectors.

(Continued)
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Table 8.2 Examples of community-based intervention projects. (Continued)

Country and
Project ↓ Time

Goals and Focus
Areas Design Main interventions Outcomes

New
Zealand36,52:

1982–1985

Period of
increasing
access to
alcohol

Alcohol availability
and advertising.

Three pairs of cities;
one reference pair.

Before and after
surveys.

Community organizing
re policies;
counter-advertising
campaigns.

No change in support for age
restrictions or supermarket
sales.

No change in avoidance of
drinking & drinking to reduce
tension, boredom or worries.

Increase in support for
restrictions on alcohol
advertising and price controls.

Impact of mass-media
campaign plus community
action was slightly greater than
mass media alone.

Sweden9:

STAD project

1996–2000 To improve server
intervention, law
enforcement, and
reduce violence in
entertainment
district.

Server training, law
enforcement.

Compared Stockholm
Central with
Södermalm, a district
with similar
characteristics re outlet
density and
entertainment profile.

Multicomponent:
Community mobilizing;
responsible beverage
service promotion and
training; increased law
enforcement.

During the intervention period
violent crimes decreased in the
intervention area.

Effect most likely due to a
combination of various policy
changes initiated by the project.

United
States34:

Saving Lives
Project

1984–1993 To reduce drinking
and driving and
increase safety
drinking and driving,
speeding and
pedestrian safety

Six communities with
special funding. Five
not funded, rest of
Massachusetts.

Multicomponent
intervention.

Alcohol-related fatal crashes
declined in the six intervention
communities.

Reduced drinking and driving
among teenagers.
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United
States12,35:

Preventing
Alcohol
Trauma:
Community
Trial

1993–1998 To reduce alcohol
access, drinking and
driving, and trauma.

Three intervention and
three matched
comparison medium
sized cities.

Community
mobilization;
responsible beverage
service; reduced
alcohol retail availability
to minors; alcohol
access using local
zoning powers; media
advocacy.

Self-reported volume
consumption per occasion
declined, as did “having too
much to drink.”

Self-reported driving “over the
legal limit” declined.

Nighttime crashes declined and
crashes where a driver had
been drinking declined.

Assaults observed in ER
declined and all hospitalized
assault injuries also declined.

United
States11,53:

Communities

Mobilizing for
Change on
Alcohol
(CMCA)

1991–1995 To reduce social and
commercial access
to alcohol by youth.
Reduce alcohol use
by 18–20-year-old
youth. To reduce
arrests and car
crashes.

Seven intervention and
eight control
communities, randomly
assigned.

Community organizers
worked with local
officials, media, schools
to reduce youth access
to alcohol.

Merchants: more care in sales
(check ID more often, decrease
in selling to “confederate”
buyers).

Higher perceived likelihood of
being cited by law enforcement
agents if selling to minors.

Youth (18–20 years of age):
less purchasing and
consumption of alcohol.

Significant decrease in driving
while under the influence (DUI)
arrests.
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6. Use or develop a conceptual model that seeks to explain the linkages between the
intervention, the intervening variables, and the desired outcomes.

7. Have a logic model or similar schema that shows the linkages between activities,
intervening goals, and final outcomes.

8. Use a combination of interventions focusing on at least two among the three following
levels—individual, small group, and the community as a whole.

9. Consider an overall prevention plan that includes a combination of legisla-
tive measures—such as policies, regulations, law enforcement—and voluntary
measures—such as media advocacy, persuasion, and mobilization.

10. Involve local personnel who have a strong commitment to the harm reduction out-
comes of the project.

11. Have a community-based leadership capable of tackling the issues and dealing with
vested interests opposed to the goals and vision of the project.

12. Develop a model for project management that is respectful and cognizant of the key
vested interests involved, without losing sight of the prevention goals of the project.

Implementing community-based prevention approaches

Effective prevention programming should be comprehensive in nature, and focus on the
community as well as the individual. Young people do not make decisions and choices
about alcohol use in a vacuum. Community attitudes, tolerance, and acceptance of alcohol
use, media, and laws all combine to influence young people’s alcohol use. Many endeavors
that seek to prevent young people from using or abusing alcohol focus on the individual:
educational efforts focus on increasing knowledge of alcohol’s risks and harms, treatment
and counseling interventions address problem drinking, enforcement strategies target an
individual’s violation of a the law, such as drinking and driving. Young people’s decisions
to begin drinking are influenced by the world around them, including families, friends,
school, and the larger community and society. While strategies targeting the individual are
laudable, they are insufficient unless they are combined with community-based approaches
that focus on population-level change.

The reach of strategies that focus on individual change is limited by the resources
available and are costly, for example, by requiring continual restocking of curricula and
ongoing counseling services for each patient served. Only a handful of classroom-based
approaches have data demonstrating sustained behavioral changes as young people enter
adulthood46 (see Chapter 10). Most limiting is the fact that individual strategies must
be continually reapplied—teaching a curriculum to one class does nothing to increase
knowledge in other classes, and individual counseling and treatment address only the
patients who receive these services. Thus, individual approaches can be prohibitively
costly while doing nothing to achieve systemic, long-lasting changes across a population.

Community-based approaches focus on change in the larger community, using envi-
ronmental, policy, and community mobilization strategies to alter the community’s norms
about youth drinking. Community-based approaches are locally led efforts that engage
stakeholders to undertake initiatives that will effect change in their community, for in-
stance, by modifying the overall attitude and norms around alcohol use by young people,
and by supporting and encouraging non-use and non-risky use. While laws at provincial,
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state, of national government level may set limitations for youth drinking, they may be
far removed from local conditions. Community-based efforts take the local context into
account and seek solutions that are applicable at the local level.

Typically, community-based approaches include the following:

� Community mobilization: a professionally trained community organizer who conducts
outreach, forms a leadership body, and mobilizes broad support for community level
change.

� Environmental strategies: Strategies are population based and aim to change the com-
munity rather than the individual. These include reducing outlet density, restricting
availability and access, restricting areas where drinking is allowed in public spaces
(such as parks), accountability measures aimed at those who serve and sell alcohol, as
well as those who provide alcohol.

� Policy change: Enactment and enforcement of community level policies, including
laws, ordinances and zoning requirements, that regulate drinking behavior and hold
adults and youth responsible for youth drinking.

� Media strategies, including media advocacy and social marketing campaigns: Com-
munity efforts are supported by media advocacy such as editorials, letters to the editor,
press releases, and earned media (i.e., when coverage of policy work moves into the
editorial news cycle of the media, rather than just reprinting press releases or public
service announcement) on efforts to increase awareness of alcohol-related problems
and support for policy change.

� Focus on access and availability of alcohol (supply) rather than demand: reducing easy
availability, rather than reducing young people’s desire to consume alcohol.

� Increase the cost of alcohol through taxation and set limits on specials and promotions.

To be most effective, community-based approaches should engage a community’s
citizens and be tailored for the problems specific to that community. While all communities
experience problems related to youth drinking, the underlying causes and manifestations
vary from one community to another. In one, youth drinking at house parties may be a
common source of problems; in another alcohol outlets selling to underage persons or
an overconcentration of alcohol outlets in a university area may be the main issues; yet
another may face problems associated with a local festival. Thus, communities should
start by identifying their local youth drinking problems, and the specific local issues that
contribute to youth drinking.

Mobilizing the community

Community problems cannot be solved by an individual or agency alone—they require
the engagement of that community. Thus a community organizing approach is essential.
A professional community organizer should be hired for this purpose. Efforts without
sufficiently skilled community organizing staff will have little success. (Some community
resources that offer training in this area are listed in the resources section at the end of the
chapter.)

Table 8.3 illustrates a model for implementation of community based prevention pro-
grams using a community organizing approach. This table shows the progression from
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Table 8.3 A logic model for community based Interventions using community mobilization.

Problems
related to
youth alcohol
use

Underlying
causes (why is
it a problem?)

Community
assessment:
identify local
causes of
youth alcohol
use/misuse

Mobilize
community Implementation

Evaluation and
adjustments

Long-term
outcomes and
evaluation

Youth drinking:
Early onset,
frequency of
use, attitudes
toward use
(e.g., not seen
as risky/
harmful)

Easy availability Examine local
data

Community
outreach
(one-on-ones,
focus groups,
presentations)

Policy passage Process
evaluation to
assess levels of
community
action, policy
efforts

Reduction in
alcohol-related
crime/offenses

Risky drinking
behaviors:
binge drinking,
drinking and
driving

→ Community
tolerance/
acceptance of
youth alcohol
use

→ Assessment
and outreach in
community to
learn
community con-
cerns/resources/
issues

→ Create group of
committed
stakeholders to
lead efforts
(action team,
coalition, etc.)

→ Policy
enforcement

→ Monitor
enforcement
(level to which
new laws are
being enforced)

→ Reduced
availability of
alcohol (e.g.,
young people
report that
alcohol is less
readily
available from
commercial and
social sources
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Alcohol-related
harms:
violence,
assaults, date
rape, victim of
violence

→ Adult provision
of alcohol
(parents, other
adults, older
sibling, and
friends provide
alcohol)

→ Assess local
community for
outlet density,
advertising
saturation,
alcohol
placement and
promotions

→ Develop action
plan of
environmental
and policy
approaches

→ Policy
monitoring to
ensure
enforcement is
occurring

→ Ongoing policy
analysis

→ Age of onset of
drinking is older

Commercial
sales to
underage
persons and
overservice in
bars/restaurants

Identify local
sources of
alcohol

Media
advocacy

Media
advocacy

Media content
analysis

Reduced
frequency of
youth drinking

Insufficient
alcohol control
policies and
insufficient
enforcement of
existing policies

Assess existing
policies

Advocate with
decision
makers (elected
officials, police
chiefs, etc.)

Reduced binge
drinking and
related
problems by
youth
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problem identification through successful policy passage and implementation, and the
typical outcomes.

While there are several models of community organizing, all employ several basic steps
(such as this basic model described by Bosma et al.)47:

� Step one—assessment. Identify community members’ concerns about alcohol prob-
lems, including their self-interest (what motivates them to be worried about the issue);
learn what resources exist and the history of past attempts. Keep in mind that different
stakeholders will be impacted differently, so it is important to talk with many people
to learn how they view youth drinking problems. Talk to a broad range of people in
the community, by setting up face-to-face meetings—often called “one-on-ones” (see
Box 8.1). For example, a concentration of alcohol outlets near a university campus
may contribute to high rates of binge drinking. For youth, this may create a difficult
environment for study and peer pressure to engage in risky drinking. For neighbors, it
may mean property damage, loitering, and disruptive behavior. Alcohol outlet owners
may resent what they see as interference by the community. Nonalcohol businesses
may find it difficult to attract customers who are deterred by the area’s reputation as a
drinking spot. Lecturers may be frustrated by students missing classes, attending with
hangovers, and performing poorly on their coursework. The university administration
may be concerned that their school has gained a reputation for heavy drinking and be
anxious about liability. Local police may feel overburdened by excessive police calls
to the area. All parties may feel they are the only ones concerned about the problem.

Box 8.1 “One-on-ones”—the building blocks of community organizing.

“One-on-ones” help community organizers know people’s level of support and concern,
and build the relationships that undergird community mobilization efforts. “The one-on-
one is an essential part of community organizing that begins the necessary relationship
building and lays the foundation for the work that follows. A one-on-one is a personal,
face-to-face conversation with an individual community member to learn about his/her
self-interest and concerns relative to the project’s goals, level of interest and commitment
for project issues, and the resources they might bring to a project. During the one-on-one,
the organizer asks probing questions to learn the community members’ concern and level
of interest, and introduces the project to get reactions to it. It is important to note that the
one-on-one is not a survey, but rather an interactive dialogue.”47 (See reference 47, p. 10.)

The Midwest Academy, which trains community organizers in the United States,
stresses the value of building these relationships through individual contacts: “The per-
sonal is political: Organizing is overwhelmingly about personal relationships. It is about
changing the world and changing how individuals act together. The relationships organiz-
ers develop are their most important resource and most important talent.”48 (See reference
48, p. 6.)

In addition, local data should be assessed where available. Identify and obtain existing
information on alcohol-related problems. This may include student survey data to learn
more about the prevalence of use, crime statistics, drink driving statistics, and existing
policies. Other information should include reviewing City Council actions regarding
alcohol policy to learn about local government’s receptivity to regulation and zoning
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related to alcohol outlets, becoming familiar with local media sources and the stories
they cover, and identifying key groups and stakeholders.

� Step two—creating an “action team”. Form a group of committed citizens/stakeholders
who are committed to the issue and to a systems approach that will lead efforts (this
group may be called a coalition, task force, action team, or committee). Members
should be willing to devote time, be committed to pursuing a community approach, and
able to contribute to the process. This group may not necessarily have much knowledge
about alcohol prevention or addiction. Rather, these are people who are concerned about
the issue as a community problem and want to change the environment that promotes
and tolerates youth alcohol use and problems. People who want to work on individual
approaches may not be well suited for the group, as even if they have a strong concern
about youth drinking, they may only be interested in pursuing options that address
individual behaviors.

� Step three—make an action plan. The leadership group should brainstorm and research
possible strategies to address their community’s problems. Identify the environmental
and policy changes that can address these problems. Is a new or stronger law needed?
Will a zoning change be necessary? Do people serving alcohol need training on pre-
venting underage sales or about serving intoxicated patrons? Are policies needed for
owners of establishments that sell liquor? Are existing laws sufficiently enforced? Does
the community need more information on its role and what it can do to reduce youth
drinking? Are there problem alcohol outlets that need to be encouraged to run their
establishments more responsibly, or even be closed? Can special events restrict sale and
consumption of alcohol to a limited area and limit amount of sales?

Environmental approaches require thoughtful methods and strategic application. The
leadership group creates an action plan of concrete steps to move the issue forward, with
efforts focused on action not just activities, with each step strategically building on the
previous step and contributing to the ultimate goal. This requires the leadership group to
think beyond its next meeting, about its long-term goals, and what steps will need to be
taken to achieve them. In the previous example, the group might decide what is needed
to address overconsumption by youth at bars near the college: Is it a city ordinance that
mandates Responsible Beverage Server training for all workers at alcohol outlets? A
change in the city’s zoning requirements to reduce the overconcentration of bars in a
small area? A campus policy that has consequences for alcohol-related problems? A
special entertainment tax on the campus area bars to pay for added police enforcement
of minimum age of sale laws and address problems? Environmental changes take
substantial effort and time to implement, and your goals will need to be long term.

� Step four—mobilization and action. Additional “one-on-ones” and outreach to intro-
duce and frame the issue to the broader public, increase awareness, meeting with
decision makers and elected officials, targeted actions and tactics to influence public
opinion and leaders, media advocacy. Once the action plan is created, the group begins
mobilizing support in the community, increasing awareness of the problems and its
proposed solutions, and garnering support from decision makers. Group members meet
with individual community members, including citizens, decision makers, influential
persons, community leaders, and elected officials to garner support. Presentations are
made to groups and organizations. The group uses media advocacy to promote efforts,
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writes letters to the editor, and holds meetings with editorial staff. Direct actions may
be taken by holding events that promote awareness and hold decision makers account-
able. Key meetings are held with elected officials, to introduce the topic and identify
support.

� Step five—implementation. Strategic implementation of the action plan and policies,
including monitoring and adjustments of goals as needed when successes and challenges
are encountered, holding decision makers accountable.

� Step six—evaluation. Successful groups evaluate their progress. It is important to eval-
uate community outcomes, not just individual outcomes. Policy work takes substantial
time; changes in individual drinking rates and prevalence should not be expected until
other successes are realized. Thus, it is important to track policy progress such as in-
creased involvement and support, changes in practices, and changes in the community’s
environment.

The importance of policy

Environmental approaches should be supported and institutionalized by policy. While
voluntary efforts may be an initial way to move forward, they are dependent on supportive
individuals and the current political climate; normal turnover in a police department or
city council can bring a voluntary effort to an abrupt end. Thus, many environmental
approaches need to be enacted into public policy to be most effective. In order to be
effective, policy must be passed, publicized, and enforced.

Table 8.4 summarizes policy approaches that can lead to reductions in youth alcohol
consumption and related problems. This list is not exhaustive, and local groups are
encouraged to explore sites listed in the resources section of this chapter for additional
ideas. The key issue is to look at policies that will address the concerns specific to your
community.

Key points on how to proceed

� Identify youth alcohol problems that are specific to your community. It is essential to
identify the issues that are most problematic in your community in order to identify
the best solutions. A community should identify the local circumstances that enable
young people to obtain and drink alcohol. Every community has its unique problems
related to youth drinking—focusing on a policy that does not address a problem in your
community will garner limited support and have little or no impact.

� Identify approaches that address your community’s specific youth drinking issues. Be
sure that the community-based approaches you promote apply to your community’s
problems.

� Hire a professional community organizer. Mobilizing the community requires a unique
skill set; many groups struggle because they do not hire someone with the necessary
mobilizing skills to engage the community. Resist the temptation to move an existing
staff person into this position; seek out an experienced community organizer with
demonstrated skills at mobilizing communities and successfully working on policy and
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Table 8.4 Policies that address youth alcohol consumption and related problems.

Policy Problems addressed Capacity/enforcement need Outcome/result

Restrict alcohol possession and
consumption in public spaces

Public intoxication/drinking and
related noise/litter/violence in
public spaces

Police regularly patrol park (public
area) to enforce policy; post signs
prohibiting alcohol and encourage
reporting, neighboring residents
and businesses monitor and call
police

Youth alcohol use and
accompanying noise, litter, and
violence problems no longer
tolerated by community. Park is
restored to original use

Place restrictions on alcohol
licensees regarding over service,
enforce public intoxication laws,
require RBS and outlets to enact
policies for employees

Bar/pub over serves young adult
drinkers to the point of
intoxication; rowdy behavior in
nearby neighborhood

Police work with owner regarding
enforcement issues, patrol bar at
closing times, neighbors track and
report problems, servers/sellers
must learn signs of
intoxication/over service

Bar is cited when violations occur,
leading to either compliance to
avoid future sanctions or eventual
loss of license due to refusal to
cooperate and comply

Conduct compliance checks to
monitor compliance with minimum
age of sale laws and procedures
for checking age identification

Service to underage persons and
problems related to youth alcohol
consumption in and around
establishments that sell/serve
alcohol

Police resources and staffing
necessary to conduct compliance
checks, support from elected
officials and community

Outlets operate more responsibly
and underage access to alcohol is
reduced

Restrict sales of alcohol at events,
including amount of alcohol sold
and end service well before end of
event (sixth inning, third quarter,
etc.); train servers, increase
patrols, create family only seating
sections where no alcohol is
allowed

Crowds of over intoxicated patrons
at sporting events, disruptive
behavior, fighting, and related
problems in neighborhoods
around stadiums where sporting
events are held

Training stadium servers,
enforcement of sales

Reduced overintoxication at
events and reduced related
violence

(Continued)
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Table 8.4 Policies that address youth alcohol consumption and related problems. (Continued)

Policy Problems addressed Capacity/enforcement need Outcome/result

Limit drink specials, enforce age of
sale laws, train servers, decrease
outlet density near campus,
conditional use permits;
restrictions on promotions (drink
specials, happy hours, etc.) and
advertising

Bars surrounding college campus
serve underage persons and over
serve patrons

Police and license enforcement,
compliance checks, additional
patrols, license monitoring

Reduced service to underage
persons and reductions in
overintoxication, decreased
density, less availability, less
promotion of alcohol

Increase taxes on alcohol Alcohol costs make it easily
accessible for young people and
encourage overdrinking; alcohol’s
societal costs exceed public
revenue raised through taxation

Knowledge of tax codes, public
support for tax increases, political
will to raise taxes

Revenues are increased, allowing
for greater enforcement and
prevention activities; increased
price of alcohol leads to reduced
demand and consumption

Limit and reduce outlet density Overconcentration of alcohol
outlets is associated with violence
and other problems

Knowledge of zoning and
municipal codes, public support,
political support from elected
officials

Fewer outlets reduce availability of
alcohol which leads to lower
consumption and reduction in
alcohol-related crime and violence

Limits hours of sale and operation
for alcohol establishments

Alcohol outlets are open for long
hours, making it easy to obtain
alcohol

Knowledge of zoning and
municipal codes, public support,
political support from elected
officials

Outlets are open fewer hours,
reducing consumption and
alcohol-related problems

Require warning labels and
signage at establishments that
sell/serve alcohol

General public lacks awareness of
risk and harm related to alcohol
use; servers/sellers need
additional support and reminders
of laws related to sales and
service of alcohol

Knowledge of existing laws to
determine appropriate method for
enactment and application, public
support, political support from
elected officials

Limits alcohol consumption in
places such as parks, parking lots,
malls, and other public areas
where alcohol consumption may
occur and where young people
may be at risk for obtaining and
consuming alcohol; prohibits all
consumption or possession in
public spaces
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Low risk drinking guidelines Public misperception about the
“beneficial” effects and/or lack of
risk to consuming small amounts
of alcohol

Understanding of research on
risks and harms of alcohol use,
political will of regulatory bodies,
counter-marketing to alcohol
industry promotions

Increases public awareness of the
risks of consuming even small
amounts of alcohol

Minimum legal drinking age Public misperception that young
people need to “learn” to drink and
lack of awareness of the damage
and risks related to use at younger
ages

Political will at state, provincial, or
national levels to pass minimum
age of sale laws, strong public
support, and advocacy

Reduces consumption by young
adults and youth and leads to
reduced alcohol-related problems,
including car crashes

Controls on advertising Marketing targets young people
and promotes high-risk drinking
behaviors such as drinking and
driving, engaging in recreational
activities while drinking, or
excessive consumption

Political will of regulatory bodies
and public support

Prohibits alcohol industry
advertising that targets young
people and minimizes risks of
alcohol consumption

Social host ordinances Parents and adults host parties
where young people are allowed
to consume alcohol in homes with
limited or no supervision

Public support for passage,
political support at local levels to
pass policy

Hold parents/home owners
responsible for underage drinking
on their property, reducing the
likelihood that parents will host
underage drinking parties
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systems-change efforts. If your agency does not have the option of hiring someone new
with experience, sufficient community organizing training should be provided.

� Mobilize and engage the community. The support and participation of the community is
essential for successful community based approaches. Sufficient community support is
necessary to convince decision makers to implement changes, whether it is passage of
laws by elected officials, law enforcement, or changing practices within alcohol outlets.
Initiatives without sufficient community support and engagement are unlikely to be
sustained over time.

� Be strategic: action (not activities). Policy work is a concerted, ongoing action—not
merely a collection of activities. Efforts should strategically target specific interim
goals that build toward and lead to eventual policy adoption. Any action the group
takes should build on a previous action and be a step that contributes toward ultimate
enactment of the group’s policy goals.

� Policy Passage—do not stop now! Once your policy is passed, monitor and support its
implementation. There are often challenges in the initial implementation stage. It is
important to stay involved to ensure the policy gets implemented, and to support the
agencies responsible for the changes. Law enforcement may need additional resources,
education, support, or encouragement, or there may be shortcomings in the law that
need to be modified. Do not assume your group’s work is done when the policy is
adopted.

� Evaluation and adjustments. Use evaluation measures that assess the environment, not
individual outcomes. While environmental approaches will eventually lead to reductions
in individual alcohol use, initial evaluation measures should focus more on the policy’s
implementation success. This includes measures such as how many individuals are
trained, specific changes in practices at an establishment or festival, reduced sales to
underage persons, reductions in police calls to parties, and fewer emergency department
admissions by youth with alcohol poisoning.

In conclusion, we might point to several interrelated themes for future considera-
tion in community-based prevention projects focusing on young people and alcohol.
First, while many community-based interventions are evaluated, not all, and possibly not
even the majority of these are published. Therefore, those who manage these projects
and secure the funds need to place high priority to have the outcomes published so that
the available literature better reflects the range of processes and outcomes and therefore
provides an enhanced resource for new initiatives.

Second, as related to the first point, the published evaluations or projects with the
most thorough evaluation may not reflect the most potent interventions. Projects that have
considerable success in achieving interim and outcome goals may be very time consuming
to the team and getting the results in peer-reviewed publications may not be a high priority
unless this is part of the work expectations as in academic settings.

Third, to our knowledge there is no central repository or tracking system whereby
one can get a handle on current or recent projects. The basic information might be
structured and have space limitations so as not be a burden for the reader. It might
include the following summary information: Project principal investigator and contact
person, timeframe, location, source of funding, main goals and foci, social context of the
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project, main intervention strategies and focus populations, interim results and outcomes
(if available), policy implications, web site (if available), and date that this information was
posted or updated. This would allow institutions or organizations starting new projects to
determine similar or comparative initiatives, and, combined with the published literature,
obtain a “state-of-the-art” overview of the most relevant projects. Encouraging information
exchange across jurisdictions is expected to promote more effective interventions.
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Internet resources

Two programs in the United States are listed on the Substance Abuse and Mental
Health Services (SAMHSA) National Registry of Evidence-Based Programs and Prac-
tices (NREPP): Communities Mobilizing for Change on Alcohol and the Community
Trials Intervention to Reduce High Risk Drinking. Both have information available on-
line and offer training to community groups. Programs from other countries are also listed
below.

� Communities Mobilizing for Change on Alcohol (CMCA). Description of research
and outcomes: http://www.epi.umn.edu/alcohol/cmca/index.shtm and http://www.
nrepp.samhsa.gov/programfulldetails.asp?PROGRAM ID = 116 . CMCA training is
provided by the Youth Leadership Institute: http://yli.org/cmca/index.php. CMCA is
a community organizing approach to reduce youth access to alcohol from commer-
cial and social sources by enacting and enforcing local policies. The original re-
search was conducted by Alexander Wagenaar and colleagues at the University of
Minnesota.

� Community Trials Intervention to Reduce High Risk Drinking. Description of research
and outcomes: http://www.nrepp.samhsa.gov/programfulldetails.asp?PROGRAM ID
= 161. Information on the original research, environmental prevention strategies, and
training is available through the Pacific Institute for Research and Evaluation (PIRE)
at: http://www.pire.org/communitytrials/index.htm. The Community Trials Interven-
tion uses a “coalition” model to implement environmental interventions to enact and
enforce policies and regulations to restrict alcohol access and outlet density to reduce
underage and high-risk drinking. The original research was conducted by Harold Holder
and colleagues at the Prevention Research Center.

� OJJDP Model Programs Guide. Provides descriptions of and rates evidence for youth-
oriented interventions, many of which are relevant to the prevention of substance use
and abuse. http://www.dsgonline.com/mpg2.5/mpg htm; http://www2.dsgonline.com/
mpg/program types description.aspx?program type = Community%20Awareness%
20/%20Mobilization&continuum = prevention.

� The AERC Alcohol Academy. Established by the Alcohol Education and Research
Council in the United Kingdom, the Alcohol Academy provides information on re-
sources, research and training to prevent harms related to alcohol use. http://www.
alcoholacademy.net/.

� The Alcohol Policy Network. Provides information on resources and strategies in On-
tario, Canada, including information packs for community members, current legislation
efforts, and workshops and forums. http://www.apolnet.ca/Index.html.

� The AER Center for Alcohol Policy Research. Research on alcohol policy, outlet den-
sity, and alcohol harms in Australia. http://www.turningpoint.org.au/research/alcohol
policy research/alcohol policy research about.htm.

� The Alcohol Epidemiology Program (AEP) at the University of Minnesota. This site
includes information for practitioners and researchers. It includes current research
conducted by the AEP, including PDF files of peer-reviewed articles on community
based environmental and policy approaches, and many practitioner tools such as sample

http://www.epi.umn.edu/alcohol/cmca/index.shtm
http://www.nrepp.samhsa.gov/programfulldetails.asp?PROGRAM_ID=116
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http://www.nrepp.samhsa.gov/programfulldetails.asp?PROGRAM_ID=161
http://www.pire.org/communitytrials/index.htm
http://www.dsgonline.com/mpg2.5/mpg_htm
http://www2.dsgonline.com/mpg/program_types_description.aspx?program_type=Community%20Awareness%20/%20Mobilization&continuum=prevention
http://www2.dsgonline.com/mpg/program_types_description.aspx?program_type=Community%20Awareness%20/%20Mobilization&continuum=prevention
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policy components, a compliance checks manual, fact sheets, and tips on approaches
with different community sectors. http://www.epi.umn.edu/alcohol/.

� Underage Drinking Enforcement Training Center (UDETC). UDETC has resources
on research and strategies aimed at enforcing underage drinking laws. The site offers
publications, research, and success stories of community efforts. UDETC also offers
regular free electronic seminars on underage drinking prevention topics that feature
successful community examples. http://www.udetc.org/.

� Center for Alcohol Marketing to Youth (CAMY). Alcohol marketing and influence on
youth, including information on research, fact sheets, and action that communities can
take. http://camy.org/.

� FACE 
R©

. An online action guide for community members is featured on the site. FACE 
R©

also offers training and has numerous resources available for purchase that focus on
community based environmental prevention. http://www.faceproject.org/.

� Social Host.org. Social host ordinances are increasingly used to hold adults account-
able for underage alcohol use in home setting where an adult should reasonable be
able to prevent underage drinking. This site includes information about social host
ordinances, how they work, and implementation information for the state of California.
http://socialhost.org/.

� Preventing Binge Drinking. A project of the Center for Applied Research Solutions
(CARS), practitioners can find resources and strategies for work with communi-
ties, parents, agencies, and schools to prevent and reduce high-risk (binge) drinking.
http://www.youthbingedrinking.org/index.php.

� The Power of Parents. This site focuses on parents and what they can do to pre-
vent underage drinking. The site is hosted by MADD (Mothers Against Drunk
Drivers) and allows parents to ask researchers questions about teen drinking issues.
http://www.thepowerofparents.org/.
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Key points

� Brief interventions are aimed at individuals who are drinking excessively or in a pattern
that is likely to be harmful to their health or well-being. Young people who drink alcohol
are particularly vulnerable to its adverse effects.

� Brief interventions generally consist of structured advice or counseling of short duration
aimed at reducing alcohol consumption or decreasing the number or severity of problems
associated with drinking.

� Most of the work on brief interventions with young people has focused on older adolescents
attending educational establishments. However, there is a rapidly growing body of work
on brief intervention delivery using information technology and the Internet.

� Brief interventions focused on young people tend to follow motivational interviewing prin-
ciples and produce positive changes in drinking behavior. Relatively few of the reduced
drinking effects seem to persist beyond 6 months following the intervention. Booster or
repeat sessions may be needed to sustain changes.

� There is much interest in the use of the Internet and mobile phone technology to deliver
brief interventions to young people. Initial results are conflicting, though mostly promising.
Much work remains to be done to clarify what intervention works with which group of
young people.

Excessive drinking is a significant public health problem worldwide and the third greatest
risk to health as measured in Disability Adjusted Life Years.1 Health risks due to excessive
drinking are particularly evident in developed countries and in young people.1 While
alcohol is responsible for 3.6% of worldwide deaths, the proportion in young people is
5%.2 Indeed in young people, the adverse impact of alcohol exceeds that from tobacco
largely because alcohol problems tend to take their toll earlier in life.2 This disease
burden is costly, in the United Kingdom the recent estimates indicated that alcohol-related
problems costs the national health service between £2.73 and £3 billion4 per annum.

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
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The impact of alcohol on the development and behavior of young people has been
well characterized in early,5 middle,6 and late adolescence.7 It is now well known that
young people are much more vulnerable than adults to the adverse effects of alcohol
due to a range of physical and psychosocial factors that often interact.8 These adverse
affects include (1) physiological factors resulting from a typically lower body mass and
less efficient metabolism of alcohol,5,6 (2) neurological factors due to changes that occur
in the developing adolescent brain after alcohol exposure,6,9,10 (3) cognitive factors due
to psychoactive effects of alcohol, which impair judgment and increase the likelihood of
accidents and trauma,11 and (4) social factors that arise from a typically high-intensity
drinking pattern that leads to intoxication and risk-taking behavior. The latter are com-
pounded by the fact that young people have less experience at dealing with the effects of
alcohol than adults12 and they have fewer financial resources to help buffer the social and
environmental risks that result from drinking alcohol7 (see Chapter 5).

As a result of the above risk factors, the list of negative consequences that result
from heavy drinking in young people is extensive and includes physical, psychological,
and social problems in both the shorter and the longer term. Immediate problems result
from accidents and trauma, physical and sexual assault including rape in young people,
criminal behavior including driving while intoxicated, and riding as a passenger with an
intoxicated driver and early onset of sexual intercourse and sexual risk taking.8,13 Longer-
term problems include the development or exacerbation of mental health problems,14

self-harm, and/or suicidal behavior.15 Moreover, individuals who begin drinking in early
life have an significantly increased risk of developing alcohol use disorders including
dependence later in life.16,17 As a result of this extensive array of damage, the prevention
of excessive drinking in young people is a global public health priority.2

Brief alcohol intervention and young people

A recent review of interventions to reduce the harm associated with adolescent substance
use outlined the positive potential of brief alcohol intervention.18 Brief intervention is
a secondary (or selective) preventive activity, aimed at individuals who are drinking
excessively or in a drinking pattern that is likely to be harmful to their health or well-
being.19 Brief intervention generally consist of structured advice or counseling of short
duration that is aimed at reducing alcohol consumption or decreasing the number or
severity of problems associated with drinking.20 Although there has been a great deal of
evidence on primary prevention, which aims to delay the age that drinking begins and
which uses general health education to prevent underage drinking, this body of work
has been reported to be methodologically weak21 and only a relatively small number
of programs have reported clearly positive outcomes.22 Thus, targeting interventions at
young people who are already drinking excessively may be a more effective strategy,
since the intervention will have more salience for the individuals receiving them.

Brief intervention theory and practice

Brief interventions are grounded in psychological theory that is concerned with under-
standing, predicting, and changing human behavior. Brief interventions are broadly based
on social cognitive theory that is drawn from the concept of social learning.23 Here,
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behavior is regarded to be the result of a dynamic interaction between individual, behav-
ioral, and environmental factors that include both physical (structural) and social aspects.
It is assumed that each individual has cognitive (thinking) and affective (feeling) attributes
that affect not only how they behave but also how their behavior is influenced and/or re-
inforced by aspects of the external world. Thus brief interventions generally include a
focus on individuals’ beliefs and attitudes about a behavior, their self-efficacy or sense of
personal confidence about changing it, and a focus on how an individual’s behavior sits
in relation to other people’s actions (normative comparison).

In terms of practical application, early brief interventions were based on the principles
of cognitive–behavioral therapy (CBT) that focused on promoting positive changes in
how individuals think (cognitive) and act (behavior). CBT addresses immediate problems
and difficulties instead of focusing on causes or symptoms in the past.24 CBT-based brief
interventions tend to apply a condensed version of behavioral self-control training.25

Recently, brief interventions have moved away from condensed CBT toward adaptations
of motivational interviewing (MI).26 MI is a person-centered approach, which aims
to resolve conflicts regarding the pros and cons of behavior change and thus enhance
motivation. MI is characterized by empathy and an avoidance of direct confrontation.
Elicited statements associated with positive behavior change are encouraged so as to
support self-efficacy and a commitment to take action. Since the time available for
delivering brief intervention often does not allow for MI in its full form,27 the general
ethos and some of the techniques of MI have been distilled into a more directive format
called behavior change counseling (BCC).28

There is wide variation in the duration and frequency of brief alcohol sessions.29 In
the adult literature, brief alcohol intervention is often described as consisting of five
or fewer sessions.20,30 A key feature of brief intervention is that it is designed to be
delivered by generalist practitioners (not addiction specialists) and targeted at individuals
who are generally not alcohol dependent, and who may not be aware that they are
experiencing alcohol-related problems. Thus the goal is usually a reduction in drinking or
alcohol-related problems rather than abstinence.31 Despite the heterogeneity in published
descriptions of brief alcohol intervention there are six essential elements summarized by
the acronym FRAMES32:

Feedback provides feedback on the client’s risk for alcohol problems
Responsibility the individual is responsible for change
Advice advises reduction or gives explicit direction to change
Menu provides a variety of options for change
Empathy emphasizes a warm, reflective, and understanding approach
Self-efficacy encourages optimism about changing behavior

Thus, brief intervention is not traditional psychological counseling done in a shorter
time frame; there is a clear structure on top of which may be added various components
(e.g., self-help manuals, behavioral skills training, and motivational interviewing).

Technological developments in brief interventions for young people

There are a number of challenges inherent in delivering brief interventions to young
people who drink and these relate to both the setting in which intervention can occur
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and its traditional face-to-face format. Brief interventions with adults have primarily been
delivered in health settings; thus, this approach often misses individuals who tend not to
engage with health services such as young people.33 Moreover, some young people are
reluctant to seek traditional services for alcohol problems; in part due to skepticism of the
benefit of discussing their alcohol concerns directly with health practitioners. Thus, it has
been suggested that young people may prefer self-directed or minimal-contact methods
of alcohol intervention.34–36

The technological advances of the 1980s offered the potential to develop electronic
forms of brief intervention.37,38 Initially, it was anticipated that computer software loaded
onto stand alone computers and/or distributed via CD-ROMS (and later DVDs) would be
ideal. Such predictions were based on the limitations of the Internet (penetration, relia-
bility, speed, etc.) and security concerns. While interventions have been developed using
CD-ROM or DVD technologies, increasingly the focus has shifted toward interventions
delivered via the Internet and other mobile technologies.39 This has been possible due
to the steady increase in the number of individuals who have access to the Internet and
the increased availability of broadband services.40 Indeed, electronically delivered brief
interventions have been reported in North America,41–44 Australasia,45,46 and Europe.47,48

The evidence base for brief intervention in young people

Numerous reviews have been published, which have focused on brief alcohol interventions
in young people. These broadly fall into studies where brief interventions are directly
delivered in educational or health settings and indirectly delivered via electronic media.

The evidence base for directly delivered brief interventions is most substantial in
educational settings where there have now been around 16 controlled trials, the majority
involving brief motivational interviewing.49–54 In contrast to the large amount of work in
education settings, just one systematic review has focused on health care settings alone
and this identified eight controlled trials.55 Although four reviews have covered both types
of settings in which directly delivered brief interventions occur.56–59

Regarding indirectly delivered brief interventions, three reviews have focused on com-
puter or web-based interventions in young people including students.60–62 An additional
four reviews have focused on interventions aimed at young people but have not exclu-
sively looked at computer/web-based interventions.53,54,63,64 An additional three reviews
included computer or web-based interventions but not exclusively in young people.65–67

Brief interventions in educational settings

Two recent systematic reviews have focused on individual-level alcohol interventions
delivered to students attending colleges.53,54 Across these reviews, 62 unique studies
were identified, of which a subset of around 16 trials included were directly delivered
brief interventions. Brief interventions were delivered directly to students by a range of
physicians, nurses, counselors, or psychologists. Most studies evaluated a single brief
intervention session, although a couple of studies included two or more sessions. The
duration of the interventions ranged from 30 minutes to around 2 hours. The modal
duration of the brief intervention session was 1 hour. The number of participants in the
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trials ranged from around 6068 to over 500 students.69 The methodological quality of
the studies appears to have improved over time with larger samples and clearer random
assignment to study conditions.53 Nevertheless, subjects in these trials have tended to
be a relatively selective group of young people aged between 18 and 2158 who were
mostly white American college students and highly motivated to participate in an alcohol
intervention program. In an increasing number of studies, the participants were mandated
students who had been involved in alcohol-related disorder and who were impelled to
attend the brief intervention session. In some studies, participants received a financial or
educational incentive to participate.

Nevertheless, meta-analyses have consistently reported that students who received
brief interventions subsequently reduced their drinking behavior compared to control
conditions—who typically received assessment only.53,54 The key elements of the brief
interventions were motivational interviewing approaches and/or personalized feedback
on alcohol consumption typically with a normative component.53 Such brief interventions
typically achieved small to medium effect sizes70 across multiple measures of alcohol
consumption including quantity, frequency, and intensity of drinking. The effects of brief
interventions seemed to peak in the shorter term and then diminish over time. Indeed,
it has been noted that relatively few of the reduced drinking effects seem to persist
beyond 6 months following the intervention.54 Thus it is clear that booster or repeated
brief intervention sessions may be needed in college populations to help sustain positive
changes in drinking behavior. However, while reductions in alcohol-related problems often
took longer to emerge, they were reported in longer-term follow-up of 1 year to 18 months.

Brief interventions in health settings

A recent systematic review of brief alcohol interventions in young people attending health
settings identified eight randomized controlled trials between 1999 and 2008.55 Seven
were based in the United States,71–77 and one in Australia.78 In addition, a further trial
based in a student health center was published in 2009.79 Thus, there have been nine trials
in total. These studies appear to be of a relatively high methodological quality although
two trials had weak or unclear methods of randomization and allocation concealment.72,78

Study population sizes ranged from 34 to 655 young people and their ages ranged from
12 to 24 years. Three trials targeted brief intervention at socioeconomically disadvan-
taged groups.72,76,78 Four trials were based in an emergency departments,73–75,77 two in
primary care settings71,72 and one in a university health center.79 The remaining trials
targeted homeless youth76 and those attending a youth center which delivered health
services.78 These brief interventions tended to be one to two sessions of MI that lasted be-
tween 20 and 45 minutes,72,74–77,79 although one trial included four MI sessions during a
1-month period.78 Delivery was carried out by a range of trained professionals includ-
ing physicians, nurse practitioners, psychologists, clinicians, and youth workers. Two
studies used information technology within the health setting to help deliver brief inter-
vention; one involved an audio program in primary care clinics71 and the other involved
an interactive laptop in a minor injury unit.73

Five trials reported significant positive effects of brief intervention on a range of
alcohol consumption measures.74,75,77–79 Two trials also reported a reduction in alcohol-
related risk-taking behavior.74,79 However, three trials reported reduced drinking in both
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intervention and control conditions.74,75,77 In addition, three trials reported null effects
after brief intervention.72,73,76 Lastly, one trial that included 12–17-year-old adolescents
reported an increase in alcohol use and binge drinking among the brief intervention
subjects, representing a possible adverse effect of this brief intervention.71 No other trials
reported adverse outcomes associated with brief intervention delivered in health settings.

Electronic forms of brief interventions

The recent systematic reviews of electronically delivered brief alcohol intervention have
identified 17 controlled trials in young people.61,67 Over time, there appears to have been
a marked increase in the quality of studies investigating the effectiveness of electronic
forms of brief intervention. In particular, there has been an increase in the number of
studies using a randomized controlled design and well-validated measures of alcohol
consumption.80

A recent meta-analysis concluded that single sessions of personalized feedback, includ-
ing those delivered electronically (without therapist input) can be effective in reducing
problem drinking in the short term (with follow-up up to 9 months postintervention), al-
though further evidence is needed on the long-term impact.65 Riper et al. reported that elec-
tronic forms of brief intervention tend to produce small to modest effect sizes.80 However,
while electronic forms of brief intervention can modify behavior compared to controls,
who generally receive screening or assessment only,54,66,67 this approach might not be ef-
fective for all young people. It has been reported that electronic forms of brief intervention
may be less effective in (1) young women compared to young men,44 (2) young people
who have already considered changing their alcohol consumption compared to those who
have not considered change,48 (3) individuals who report higher intention to become
intoxicated through drinking,81 and (4) those who report drinking for social reasons.82

It is not clear whether electronic forms of brief intervention are as effective as those
delivered by therapists since there are conflicting accounts across different trials.47 One
potential source of conflicting findings could be the heterogeneous nature of interven-
tions that often contain multiple components.54 Hence, it is difficult to ascertain which
components are effective. Within the published literature, it is common for electronic
forms of brief intervention to include (1) alcohol education, (2) feedback on drinking
behavior and/or negative consequences, and (3) normative comparisons.41,44,45,47,48,83–86

A recent review of social norms interventions concluded that personalized feedback, de-
livered either face to face or electronically, appeared to reduce excessive drinking and
alcohol-related problems.87 However, there was less convincing evidence for interventions
that did not personalize feedback.87 The benefits of personalized feedback have recently
been supported by additional research reporting significantly greater reductions in alcohol
consumption in mandated students receiving personalized web-based brief intervention
compared to those receiving web-based education without personalisation.88

Finally, not all studies support the effectiveness of electronic forms of brief interven-
tion and those reporting null findings may provide insight into potential reasons for the
behavior change when it occurs. Where null effects have been reported, the authors point
out that the studies have included a high proportion of nondrinkers, light drinkers or
infrequent drinkers.46,73,89 Indeed, some studies report reduced alcohol consumption in
at-risk students but not among abstainers and light drinkers.41,44,84 Thus, electronic forms



P1: KAE/UKS P2: KAE

BLBK365-09 BLBK365-Saunders March 29, 2011 11:17 Trim: 244mm×172mm

Brief alcohol intervention in young people 159

of brief alcohol interventions may be most helpful for more heavily drinking young people
or those who have experienced alcohol-related problems. Hence, it is not clear whether
it is the brief intervention that produces reductions in drinking or if this is due to an
increased motivation for change following an adverse experience that causes the young
person to go looking for help.

Discussion

There is a large and growing body of research on brief alcohol interventions in young
people. This literature is highly concentrated on educational settings and there is much
less work with young people attending health settings. In addition, there is a rapidly
expanding body of work on electronic forms of brief intervention. Taking the field of
work as a whole, it is clear that brief interventions generally have positive effects on
young people’s drinking behavior and their experience of alcohol-related problems. It
has been reported that effects on consumption emerge earlier then decay over time while
effects on alcohol-related problems have a delayed appearance but are sustained for
longer.54 Brief motivational interviewing and interventions with personalized feedback,
often with a normative component, appear to have the most benefit in young people.

There is a need, however, to be cautious about brief interventions delivered in health
settings since this smaller body of work reported mixed outcomes. One explanation might
be that brief intervention trials that have occurred in health settings have included younger
adolescents (or adolescents with more severe problems?) while brief interventions in
educational and web-based contexts have targeted older adolescents (more motivated?),
often attending higher education colleges and universities. The one trial that reported an
adverse effect of brief intervention used an audio-tape program to deliver brief intervention
to adolescents as young as 12 years.71 Thus, it is necessary to be conservative when
considering the use of brief interventions in young people below the age of 18 and
particularly in using electronic forms of brief intervention with younger adolescents.

The brief intervention literature that has focused on young people is strongly dominated
by studies conducted in the United States. Moreover, the participants in most of the brief
intervention trials were highly selective, especially in the educational settings where
participants tended to be more affluent, well-educated, and primarily Caucasian.58 Thus,
it is difficult to know how far to generalize this literature. Since electronic forms of brief
intervention are likely to require moderately high levels of reading and computer literacy,
it is important to establish if such brief interventions are appropriate for young people
with low levels of educational attainment.

In many studies, reductions in alcohol consumption were reported in both brief inter-
vention and control groups. Changes in both controls and brief intervention conditions
can mask the relatively small effect sizes expected from brief intervention. This tendency
to find changes in both the experimental and the controls groups of brief intervention
trials is well known in the broader brief intervention field.29 Reported changes in both
intervention and control conditions might be due to a “Hawthorn effect” in which the
process of observing or studying a population tends to produce behavior change.90 Alter-
natively, it could be the result of a “regression to the mean” in which extreme measures
of behavior tend to shift toward a less-extreme position from one time point to another,91
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which is likely in studies where excessive drinking is an inclusion criterion. Some of
the electronic brief intervention trials have reported within-group effects, where heavier
drinkers reduced their consumption but lighter drinkers did not. However, recent brief
intervention trials have reported reductions in alcohol consumption as a specific response
to screening92 or assessment procedures.93 Thus, it is not clear if it is brief intervention
per se or screening/assessment reactivity92,93 that produces the behavior changes. It has
been suggested that, for adolescents, a visit to an emergency department or primary care
clinic for an alcohol-related event may provide sufficient motivation for behavior change
rather than the brief intervention.77

It is clear that electronic forms of brief interventions may enable more rapid and
widespread distribution of alcohol-related prevention work to young people.39 Young
people appear willing to engage with remotely delivered brief interventions94–96 and
they report finding this form of intervention acceptable.97 Since young people are of-
ten reluctant to seek advice for alcohol-related problems, this new media provides them
with an opportunity to access interventions anonymously, in an environment that af-
fords complete confidentially. In addition, access to electronic forms of brief interven-
tion can occur at a time and place of convenience to young people. Moreover, young
people do not appear to be deterred by invitations to engage with web-based brief in-
terventions that specifically mention alcohol98 and there is evidence to suggests that
young people access electronic brief intervention services even when they have not
been specifically targeted as the population of interest.99 Thus, Internet-based brief in-
terventions offer a very promising opportunity for alcohol risk reduction work in young
people.

Nevertheless, there are a number of challenges that need to be overcome in order to
realize the full potential of electronic forms of brief intervention with young people.
Internet-based trials report low follow-up rates and there may be attrition bias in these
evaluations.100 Evidence suggests that heavier drinkers and those reporting higher levels
of alcohol-related problems maybe most likely to be lost from Internet brief intervention
trials,43,47 although this finding is not consistently found across studies.81,101 In addition,
the unregulated nature of the Internet means that there are currently no guarantees re-
garding the quality of brief interventions delivered on Internet sites.102,103 Furthermore,
although researchers are beginning to explore how individuals engage with Internet-based
brief interventions, monitoring and understanding this engagement continues to present a
challenge. Lastly, current evidence has largely focused on fixed-site Internet technologies.
However, new wireless technologies and text messaging are constantly emerging.104,105

The extent to which brief intervention development can capitalize on new technologies,
including visual forms of communication, may dictate if brief interventions can be made
available to individuals who are uncomfortable with text based material or those who do
not have access to broadband services.

Conclusion

Brief alcohol intervention in young people seems to be moderately successful for se-
lected individuals, in certain settings. In particular, the current available evidence relates
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primarily to white, US-based subjects most often in educational settings and at the older
end of the youth spectrum. The evidence is inconsistent in terms of outcome effectiveness
in health settings. Moreover, it is currently not clear if electronic forms of brief interven-
tion are more effective than those delivered by therapists. The newer technologies are,
however, likely to have less costs associated with brief intervention delivery; thus, they
may be more efficient in the long run.

However, there is currently insufficient evidence to be confident about the use of brief
intervention to reduce excessive drinking and/or alcohol-related harm in younger adoles-
cents. Given one report of an adverse effect of an indirectly delivered brief intervention
in such young people, it is wise to remain cautious about using electronic media in young
people under the age of 18. Nevertheless, there is a large and growing literature on the use
of brief alcohol intervention to reduce heavy drinking in young people. Taken as a whole
this work indicates that brief interventions can be effective at reducing excessive drinking
and alcohol-related risk in young drinkers. The current evidence-based suggests that the
most effective forms of brief intervention are those containing motivational interview-
ing approaches and elements of personalized feedback about a young person’s drinking
behavior and level of alcohol-related risk.

Resources for youth, parents, and practitioners

Given the inconclusive nature of the evidence base, the authors of this chapter are not in
a position to recommend or endorse specific resources for use. However, the following
may be of interest to those wishing to find out more about brief interventions approaches
that are being developed for young people attending health settings and accessing alcohol
advice via the Internet.

� The How Much is Too Much is a brief intervention protocol aimed at adults. This is
available at http://www.ncl.ac.uk/ihs/enterprise/index.htm. A youth focused version has
recently been developed after consultation and extensive field work with young people
(see Appendix 9.1).

� For an Internet-based brief intervention site, see http://www.downyourdrink.org.uk/.
An explanation of the development process can be found in Linke S, McCambridge J,
Khadjesari Z, Wallace P, Murray E. Development of a psychologically enhanced inter-
active online intervention for hazardous drinking. Alcohol Alcohol 2008; 43:669–674.

� For an Internet-based brief intervention site that provides personalised feedback and
social norms information see www.unitcheck.co.uk. An explanation of the development
and evaluation can be found in: Bewick BM, Trusler K, Mulhern B, Barkham M, Hill AJ.
The feasibility and effectiveness of a web-based personalised feedback and social norms
alcohol intervention in UK university students: A randomised control trial. Addictive
Behaviors 2008;33: 1192–1198; and in Bewick BM, West R, Gill J, O’May F, Mulhern
B, Barkham M, Hill AJ. Providing web-based feedback and social norms information
to reduce student alcohol intake: A multisite investigation. Journal of Medical Internet
Research 2010; 12:e59 p.1.

http://www.ncl.ac.uk/ihs/enterprise/index.htm
http://www.downyourdrink.org.uk/
http://www.unitcheck.co.uk
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Why should I cut down? 
I might avoid the big disasters such as sexual 
assault, unwanted pregnancy police record, 
accidents and injuries (to me or by me) but also I 
might:

• Sleep better

• Lose weight and feel fitter

• Skip the hangover

• Hang on to brain cells – and my 
dignity!

• Have an improved mood and more 
energy

• Get less hassle from family and 
friends

• Avoid accidents, injuries, fights and STIs

• Save money 

• Stop having memory blackouts

• Be more attractive to hang out with

• Be in control

• Stop feeling guilty

And in the long term prevent future 
health problems. 

Having a great night out, and
feeling good about it the next
day
People find these things may help…
• Eat before you go out, or eat during the 

evening

• Drink water regularly - rehydration will help 
prevent a hangover the  next morning

• Use soft drinks to pace yourself - a tonic 
looks just like vodka  

• Avoid salty snacks - they make you thirsty and 
you will drink more

• Remember, alcohol will do nothing for your 
looks - you’re drop dead gorgeous until you 
drop down drunk 

• Don’t accept drinks from strangers,  never 
leave your drink unattended 

• Avoid shooters - they 
are designed to get you 
drunk faster 

• Carry a condom, if you 
plan to possibly do 
more than kiss. 

Look out for your

friends and make

sure they look out 

for you.

much?

Up for changing things a bit? What steps could I take?

Rememberit is possible to havea good time with outgetting completely offyour head!

How
much 

is too

ALCOHOL

Your GP surgery or
public health nurse at
your school or college.

Useful websites:
www.units.nhs.uk/

www.drinkaware.co.uk/

Where to go for help:
•  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

•  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

•  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

•  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Designed and produced by Dr Dave Tomson and Claire Butler,  
North Tyneside and Kirklees PCTs

Appendix 9.1
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This is what you say you are
drinking
Average number of 
binges (e.g. >6/8 units a 
session) per week

Average daily 
consumption

AUDIT score     

per
day

How risky is this?
Lower risk     

Increasing risk   

Higher risk

How do you feel about this?
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The risks from regularly drinking over recommended daily 
limits are a little different from the risks from occasional 
binge – but the more often you have binges the more 
likely you will be to increase your regular drinking risks. 

How much is too much?

Getting off your face/
hammered/drunk -
Why does it matter to me?
Drinking too much in one session – you’ve got a
lot to lose

You are more likely to:
• get into fights

• hurt yourself physically (5 times more likely to be 
involved in an accident)

• be involved in sex you or they regret 

• be involved in sexual assault (mostly it is people 
you know that carry out sexual assault, not 
strangers)

• catch a sexually transmitted disease

• lose your self respect and dignity

• lose your judgement  - from “s/he is a laugh” to 
“…a  pain in the arse”… to “ …well out of line”

• lose/ruin your possessions - that new outfit, the 
mobile phone, your money, handbag

• end up in casualty or police cell

• lose thousands of your precious brain cells each 
time you get wasted

• feel like crap the next day
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Chapter 10

Preventing and responding to alcohol
misuse in specific contexts: schools,
colleges, the military
Joseph M. Rey1,2 and Robert F. Saltz3

1Notre Dame University Medical School, Sydney, NSW, Australia
2University of Sydney Medical School, Sydney, Australia
3Pacific Institute for Research and Evaluation, Prevention Research Centre, Berkeley,
CA, USA

Key points

� Schools, colleges, and the armed forces not only face specific challenges dealing with
alcohol use but also have unique opportunities for prevention, early detection, and inter-
vention.

� Characteristics shared by school prevention programs that have been shown to be ef-
fective include the following: A sound theoretical base, sociocultural relevance, providing
cognitive–behavioral skills, incorporating training of facilitators or staff, being multimodal,
involving parents, providing opportunities for positive relationships, and having a larger
number of sessions. Programs that only provide alcohol education are not efficacious.

� Evidence of effectiveness for the large majority of programs is lacking, or data show that
participation does not reduce alcohol consumption, drunkenness or alcohol-related harm
in the medium to long term. The Strengthening Families Program, Life Skills Training Pro-
gram, School and Alcohol Harm Reduction Project, Seattle Social Development Project,
and Linking the Interest of Families and Teachers are some of the programs with evidence
of effectiveness.

� Factors that increase the likelihood of college drinking include the following: Living ar-
rangements (highest among students living in fraternities and lowest in those living with
their families), college characteristics, being a first-year student, price and availability of
alcohol in the area surrounding the campus, and the institution’s alcohol policies and their
enforcement.

� Effective college prevention strategies need to target three constituencies: The student
population, the college and its surrounding environment, and the students at risk or
alcohol-dependent drinkers. Interventions for students found to misuse alcohol based on
motivational enhancement principles have been shown to be effective, even if they are
brief. They appear to also be effective for mandated students. There is growing evidence of
efficacy for community and campus-level interventions as well as Internet-based programs
that provide individualized feedback.

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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� The prevalence of heavy alcohol use among the young military personnel is substantially
higher than among civilians of the same age. Young adult personnel are about three
times more likely to drink heavily than older enlistees. Alcohol use is one of the strongest
predictors of misconduct in the forces.

� The current US armed forces’ policies emphasize that consumption of alcohol is a personal
decision, but individuals who choose to drink alcohol must do so lawfully and responsibly.

� Since most alcohol use by the military occurs off duty and off base, it can be argued
that programs are likely to fail unless nearby communities are engaged and there is an
emphasis on reducing the supply of alcohol.

Alcohol use in school and university students is a worldwide problem. Although use
varies between countries and among cultural and ethnic groups, patterns of use seem
to be converging due to the influence of the mass media, marketing, and globalization
(see Chapter 1). Governments and institutions across the globe struggle to deal with this
problem. This chapter expands and builds on information and concepts mentioned in
Chapters 7–9 focusing on prevention and intervention strategies in schools, col-
leges/universities, and the military. It is of note that most of the available research on
prevention refers to substance use prevention (mostly including alcohol, tobacco, and
cannabis) rather than to alcohol specifically. Policies to reduce alcohol availability and
consumption, which are also relevant to school and college students, are described in
Chapter 7.

Different cultures favor different approaches to alcohol education and prevention. While
in the United States many programs seek to achieve abstinence among teenagers, some
alcohol use in adolescents is accepted in a number of countries, which favor a harm
minimization or harm reduction approach that aims to achieve sensible drinking. Sensible
alcohol use can be defined as drinking in a way that is unlikely to cause the individual or
others significant risk of harm. In some European countries, it is acceptable for children
and young teenagers to occasionally have a small alcoholic drink during meals with the
family (Chapter 1). Under UK law, children can consume different types of alcohol in
different contexts, depending on their age. For instance, young people aged 16 or 17
may consume beer, cider, or wine with a meal when under adult supervision on licensed
premises. In all other circumstances, it is illegal for anyone younger than 18 years to
“knowingly” consume alcohol on licensed premises or to buy or attempt to buy alcohol.1

Regrettably, there is no convincing data yet on what is the safe level of alcohol use in
children and adolescents, if any.

The problem

School students

Alcohol use among adolescents in the United States is more widespread than use of any
of the illicit drugs, although consuming alcohol is legally prohibited before the age of 21.
In 2008, almost three out of every four twelfth-grade students (72%) had tried alcohol and
almost half (43%) were current drinkers (i.e., used alcohol in the previous month).2 Of



P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm

172 Young People and Alcohol

Figure 10.1 Trends in the prevalence of alcohol use among US high-school seniors.
Source: Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future
National Results on Adolescent Drug Use: Overview of Key Findings, 2007. Bethesda, MD:
NIDA, NIH, Publication No. 08–6418; 2008.

greater concern is drinking to the point of inebriation; in this line 18% of eighth graders,
37% of tenth graders, and 55% of twelfth graders said they had been drunk at least once
in their lifetime. The prevalence of drunkenness during the previous month was high: 5%,
14%, and 28% for grades 8, 10, and 12, respectively. Alcohol use is more common in
males than in females. For example, among twelfth graders, daily drinking was reported
by 4% of males compared with 2% of females. African-American students had the lowest
rates of alcohol use.2 Figure 10.1 shows changes in alcohol use among US teenagers from
1975 to 2007. Overall, there has been a gradual decline and this refers to the following:

� Having drunk alcohol ever—from 90% in 1975 to 72% in 2007.
� Having drunk in the last month (current drinkers)—from 68% in 1975 to 44% in 2007.
� Having had five or more drinks in the previous 2 weeks (binge drinkers)—from 37%

in 1975 to 26% in 2007.

Almost 90% of 15-year-old teens in the United Kingdom have tried alcohol
(Figure 10.2), but the overall proportion of those aged 11–15 who drink alcohol has
fallen since 2001. However, those who do drink alcohol consume larger amounts and
more often.1 Binge drinking—defined as five or more drinks in a session on at least three
occasions in the previous month—appears to be higher among European than the US
school students. Binge drinking is particularly prevalent in Ireland (32%), the Nether-
lands (28%), and the United Kingdom (27%). Following an increase in the level of binge
drinking in UK teenage boys between 1995 and 1999, rates fell slightly by 2003. On the
contrary, binge drinking among teenage girls increased between 1995 and 2003 so that
by 2003 teenage girls in the United Kingdom were more likely than boys to binge drink,3

mirroring changes in young women’s drinking patterns.4
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Figure 10.2 Percentage of 11–15 year olds in the UK in 2005 who had ever had an alcoholic
drink. Source: Becker E, Blenkinsop S, Constantine R et al. Drug Use, Smoking and Drinking
Among Young People in England in 2005. London: The Information Centre; 2006.

The proportion of Australian secondary school students drinking in the previous week
(current drinkers) during the first years of the twenty-first century increased with age from
10% of 12-year-old teens to 49% of 17-year-old teens. As in the United States, prevalence
of alcohol use among students aged 12 to 15 decreased between 1999 and 2005: 87% had
ever tried alcohol in 1999 compared with 82% in 2005. A similar decrease was found for
those drinking during the previous month (43% and 34%, respectively). However, this
reduction in drinking was not observed among 16- and 17-year-olds.5

How do school students obtain alcohol?

Usually unable to lawfully purchase alcohol themselves, the methods used by students
to obtain alcohol also have implications for prevention. The Australian data5—broadly
comparable to data elsewhere—show that parents are the most common source of alcohol;
with 37% of males and 38% of females indicating their parents gave them their last drink.
Approximately 20% of students who were current drinkers had asked someone else to
buy alcohol for them and this person was most likely to be a friend aged 18 years (the
legal drinking age in Australia) or older. Spirits (e.g., vodka, scotch, and rum), in either
the premixed (i.e., “alcopops”) or the non-premixed form, were the most common type
of drinks consumed.

College and university students

There is a widespread belief that college life encourages heavy drinking.6 The prevalence
of hazardous drinking in college and university students in Australasia, Europe, and South
America is largely similar to that in the United States, but higher than in African and Asian
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countries.7 Contrary to the belief that college life encourages heavy drinking, several US
studies report that heavy alcohol use is quite pervasive among people in their early
twenties, whether they attend college or not. In fact, college students drink less often than
their noncollege peers (3.7% of students vs. 4.5% of nonstudents report drinking daily)
but when students drink (e.g., at parties and on weekends), they tend to do it in greater
quantities than nonstudents.8 However, students seem to stop heavy drinking earlier than
nonstudents—perhaps “growing out” of harmful alcohol use before it becomes a long-
term problem but also because they leave a college environment conducive to heavy
drinking.9

Rates of alcohol dependence are lower for college students than for 18- to 24-year-old
youth in the general population. This does not mean that the consequences of college
drinking are not serious. Alcohol-related deaths among US college students rose from
1,440 in 1998 to 1,825 in 2005, in addition to an annual toll of approximately 600,000
injuries, 690,000 assaults, and 97,000 cases of sexual assault or date rape each year.
Further, more than one-fourth of college students drive each year while under the influence
of alcohol.10

School prevention and intervention programs

Against a background of widespread school-age use, it is not surprising that governments
and communities seek to prevent or reduce alcohol consumption among students. Schools
are optimal settings for the delivery of alcohol prevention programs because (a) most
individuals begin using alcohol during their school years, (b) schools provide an efficient
way of reaching almost all young people, and (c) schools can implement a broad range of
educational and disciplinary policies. As a result, schools often have programs in place
to encourage children not to drink, to delay the age at which they start drinking, and to
reduce the harm that alcohol may cause among those who do drink. In the United States,
almost all the school districts have received support for drug prevention curricula from the
Safe and Drug Free Schools Program of the Department of Education. Schools receiving
these funds are required to deliver evidence-based interventions.

Schools are more likely to adopt programs that are perceived to be age appropriate,
relevant to the specific student alcohol use problems in their locality (see Chapter 8),
supported by evidence of effectiveness, less costly, and easier to implement. Schools
also tend to adopt programs that directly seek to change student’s knowledge, attitudes,
and behaviors instead of changing the school environment. These interventions comple-
ment universal policies to restrict access to alcohol such as sale, price, and marketing
controls—discussed in Chapter 7. The elements shared by programs likely to be effective
are summarized in Table 10.1.

There are numerous school-based prevention programs. Some Web sites, such
as http://nrepp.samhsa.gov/—The National Registry of Evidence-based Programs and
Practices of the U.S. Substance Abuse and Mental Health Services Administration
(SAMHSA)—maintain a database of interventions with description of their character-
istics (e.g., target population, areas of interest, outcomes sought, implementation history,

http://nrepp.samhsa.gov/
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Table 10.1 Characteristics shared by programs with evidence of effectiveness.

• Theory driven, with specific reference to social cognitive theory
• Socioculturally relevant (i.e., address cultural norms, beliefs, and influences)
• Address cognitive–behavioral skills (e.g., have skills-based components, active, and

interactive format)
• Incorporate training of facilitators or staff
• Multimodal (e.g., include multiple components and settings)
• Involve parents
• Provide opportunities for positive relationships (e.g., parent–child communication, peer

influences)
• Have a larger number of sessions (i.e., adequate dose)

Sources: Nation M, Crusto C, Wandersman A et al. What works in prevention: Principles of effective
prevention programs. Am Psychol 2003; 58:449–456; Peters LWH, Kok G, Ten Dam GTM et al. Effective
elements of school health promotion across behavioral domains: A systematic review of reviews. BMC
Public Health 2009; 9:182.

replications, cost, quality of the evidence, and publications). Rather than repeating this
information, we suggest interested readers to use that trustworthy free-access resource. In
this chapter, we summarize the key aspects of these programs and provide some examples.

Interventions are often situation specific, that is, programs may not be transportable.
For example, researchers from the University of Florida found that a 3-year, three-pronged
prevention program that worked well in rural Minnesota did little to keep Chicago middle-
school students from drinking or using drugs. In Minnesota, the program had reduced
alcohol use to 20–30%. Also, interventions that may be useful or acceptable to one
population (e.g., Native Americans, such as Project Venture11) may not be so to another.
Cultural factors may play a role in this, so that programs that seek to achieve abstinence
might be readily accepted and effective in the United States, but not in countries where
sensible drinking in the young is socially acceptable.

Table 10.2 lists some of the programs according to whether they are delivered (e.g., in
the classroom or outside), who delivers them (e.g., teachers and uniformed police officers),
whether they target alcohol exclusively or not, etc. There are many more programs than
those listed Table 10.2; these are listed only as examples.

In spite of considerable research:

� Evidence of effectiveness for the large majority of programs is lacking.
� The evidence indicates that in most cases participation does not reduce alcohol

consumption, drunkenness, or alcohol-related harm in the medium to long term
(>12 months).

A recent review12 concluded that there was evidence for the longer term effectiveness
of the Strengthening Families Program,13 the Life Skills Training program (LST),14 the
School and Alcohol Harm Reduction Project (SHAHRP),15 the Seattle Social Develop-
ment Project (SSDP),16 and the Linking the Interest of Families and Teachers (LIFT)17 pro-
gram. There is inconsistent and insufficient evidence to determine the cost-effectiveness
of school-based interventions.

As discussed in Chapter 9 in section “Electronic forms of brief interventions” and
later in this chapter (section on college drinking), there has also been a surge of interest
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Table 10.2 Selected school prevention programs and their effectiveness.

Program

Evidence for
longer term
effectivenessa

Classroom-based programs led by teachers

Specifically targeting alcohol use
� School and Alcohol Harm Reduction Project (SHAHRP)15 √
� Alcohol Misuse Prevention Study (AMPS)18 ×
� WHO Alcohol Education Program19 ×

Targeting alcohol and other substances
� The Life Skills Training program (LST)14 √√

Targeting general health behaviors
� Gatehouse Project20 ×

Classroom-based programs led by external contributors

Specifically targeting alcohol use
� Adolescent Alcohol Prevention Trial (AAPT)21 (delivered by project

staff)
×

Targeting alcohol and other substances
� Project ALERT22 (delivered by adult health educators)

√
� Project DARE (Drug Abuse Resistance Education)23 (delivered by

uniformed police officers)
×

Nonclassroom-based programs
� Start Taking Alcohol Risks Seriously (STARS) for Families24 ×

School-based peer support programs
� Protecting You/Protecting Me (PY/PM)25 ×

School-based counseling programs
� It is your decision26 ×

Multicomponent programs
� Seattle Social Development Project (SSDP)16 √√
� Linking the Interest of Families and Teachers (LIFT)17 √
� Strengthening Families Program (SFP)25 √
� Healthy School and Drugs Project27 √

a12 or more months; many studies report short term gains;
√√

: good evidence;
√

: some evidence;
×: lack of evidence or evidence of no effect.

on individual interventions for school students using the Internet and cellular phones.
Some of the interventions that include personalized feedback appear to reduce excessive
drinking and alcohol-related problems. However, there is less convincing evidence for
interventions that did not personalise feedback (see Chapter 9).

Examples of programs

School and Alcohol Harm Reduction Project15

This is a curriculum-based program that focuses on the identification of alcohol-related
harm and the development of harm reduction strategies (i.e., it follows a harm minimization
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model). SHAHRP lessons are conducted in three phases with eight lessons in the first
year of the program (phase 1), five booster lessons the following year (phase 2), and four
booster lessons 2 years later (phase 3). Phase 1 targets students prior to the time when
they start drinking (usually 12–13-year-old teens). This allows students to gain alcohol
harm reduction skills and strategies immediately before the adoption of a new behavior
(drinking). Phase 2 reinforces knowledge and skills during a time when most students
are experimenting with alcohol, ensuring that information is immediately relevant. This
period of experimentation often exposes teenagers to a higher level of risk due to the type
of drinking generally undertaken (bingeing) and their relative inexperience in handling
the changes brought about by alcohol in themselves and in others. The third and final
phase of the intervention is conducted in later teenage years, when data indicates there is
a steep rise in alcohol use. Drunk driving and drinking at licensed premises are additional
issues for consideration at that age. (http://ndri.curtin.edu.au/research/shahrp/index.cfm).

Life Skills Training Program14

This is a universal, school-based, proprietary intervention that aims to prevent alcohol,
tobacco, and marijuana use and violence by targeting the main social and psychological
factors that promote the initiation of substance use and other risky behaviors. It was
initially designed for seventh graders with the purpose of developing personal and social
skills. It has been subsequently adapted for elementary-, middle-, and high-school stu-
dents. For example, the middle-school program consists of 30 class sessions conducted
over 3 years beginning at either grade 6 or grade 7 and followed by booster sessions. LST
has three main components:

� Drug resistance skills: Helping students recognize and challenge common misconcep-
tions about tobacco, alcohol, and other drug use. Students learn, through coaching and
practice, information and skills for dealing with peer and media pressure.

� Personal self-management skills that focus on learning about self image and its effects
on behavior, goal setting, keeping track of personal progress, identifying how everyday
decisions may be influenced by others, analyzing difficult situations, and weighing the
consequences of alternative options before making decisions.

� General social skills: Helping students develop skills to overcome shyness, commu-
nicate effectively, initiate and carry out conversations, and appropriately handle social
requests.

Linking the Interests of Families and Teachers17

This is a selective intervention targeting school-age children at risk of conduct prob-
lems to decrease delinquent behaviors and promote healthy development. The three
main components are: (a) classroom-based problem-solving and social skills training,
(b) playground-based behavior modification, and (c) group-delivered parent training.
LIFT instructors meet with all the participants in a classroom for 1 hour twice a week for
10 weeks.

http://ndri.curtin.edu.au/research/shahrp/index.cfm
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Strengthening Families Program13

The SFP is also a selective intervention designed for high-risk families. It consists of 14
sessions that target parenting skills and children’s and families’ life skills. Parents and
children participate in SFP separately and together. It can be administered to children
from the ages of 3–14 years.

The SFP is not greatly different from other parenting programs. The parenting ses-
sions review appropriate developmental expectations, teach parents to interact positively
with children, such as showing enthusiasm and attention for good behavior and letting the
child take the lead in play activities, increasing attention and praise for desirable children’s
behaviors, positive family communication (including active listening and reducing criti-
cism and sarcasm), family meetings to improve order and organization, and effective and
consistent discipline including consequences and time-outs. The children’s skills training
content includes: communication skills to improve relationships with parents, peers, and
teachers; hopes and dreams; resilience skills; problem solving; peer resistance; identi-
fication of feelings; anger management; and coping skills. The family practice sessions
allow parents and children time to practice what they learned in their individual sessions
in experiential exercises (http://www.strengtheningfamiliesprogram.org/).

What can schools do?

To be successful schools need to adopt a sophisticated approach to prevention that includes
universal, selective and indicated approaches (see Chapter 7). Leaving aside universal
measures to reduce access and availability to alcohol (discussed in Chapter 7) an exam-
ination of the more effective interventions12 suggests that alcohol prevention programs,
apart from being tailored to the circumstances of the specific age group, should aim to
encourage children not to drink, delay the age at which pupils start drinking, and reduce
the harm it can cause among those who do drink. To achieve that, education programs need
to: (a) increase knowledge of the harm alcohol use can cause, physically, mentally and
socially (including legal consequences); (b) provide opportunities to explore attitudes to
and perceptions of alcohol use; (c) help students develop decision-making, assertiveness,
coping and expressive skills; (d) increase awareness of how the media, advertisements,
role models as well as the views of parents, peers, and society can influence alcohol use;
and (e) provide personalized feedback. A whole school approach (i.e., involving staff,
parents, and pupils) to alcohol is likely to be the most successful. In addition, schools
should offer parents information about where they can get help to develop their parenting
skills.

Schools also need to have in place mechanisms to identify students who are drinking
or drinking excessively to offer them brief, individual, evidence-based interventions by
appropriately trained personnel (see Chapter 9) or referral to external services. Violations
of school alcohol policies and driving while intoxicated often result in attending mandatory
education or treatment programs; in the case of drink driving convictions, participation
may result in reduced penalties. The effectiveness of mandated treatment is discussed in
the college section below because more research is available for college students. Medical

http://www.strengtheningfamiliesprogram.org/
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amnesty policies similar to those implemented by some colleges may also contribute to
lessen the risk of harm in case of alcohol poisoning.

Preventing and dealing with college drinking

There has been much concern about drinking among college students especially in the
United States where most of the available research originates. Indeed, US federal reg-
ulations require institutions of higher education to notify students and staff about the
institution’s standards of conduct that prohibit the unlawful possession, use, or distri-
bution of alcohol and illicit drugs on college property or as part of any college-related
activity. Alcohol use is the most frequent reason for emergency medical care and campus
discipline. Research on this area was stimulated by the National Institute on Alcohol
Abuse and Alcoholism (NIAAA) and its 2002 report A Call to Action: Changing the
Culture of Drinking at US Colleges.28 The fact that the United States is one of the few
countries in which drinking is not legal until the age of 21 years may have also con-
tributed. As already noted, heavy alcohol use is quite pervasive among people in their
early twenties whether they attend college or not but fewer data are available for nonstu-
dents. Severe drinking and binge drinking among young adults, which peaks at the age of
19, is the strongest predictor of abusing or being dependent on alcohol over the course of a
lifetime.29

Risk factors in college drinking

It is important to know what factors, if any, specifically influence college drinking, which
can then become the target for intervention. These include28:

(a) Living arrangements—rates are higher among students living in fraternities and soror-
ities followed by on-campus housing (e.g., dormitories and residence halls), and living
off-site (e.g., in apartments). Students who live with their families drink the least.

(b) College characteristics—excessive alcohol use is more likely in colleges where fra-
ternities and sororities dominate or where athletic teams are prominent.

(c) Being a first-year student seems to also increase the risk—many students initiate heavy
drinking during the early days of college life; the first 6 weeks seem to be critical.
This is paradoxical because during their high-school years, those who actually go on
to college tend to drink less than their peers who do not intend to progress to college.

(d) Other factors, such as pricing and availability of alcohol in the area surrounding a
campus, the institution’s alcohol policies and their enforcement.

As a result, effective prevention strategies should target simultaneously three con-
stituencies: the student population as a whole, the college and its surrounding environ-
ment, and the students at risk or alcohol-dependent drinkers. These are no different from
the interventions mentioned in other chapters of this book, but need to be tailored to
the specific circumstances of college life. Interventions may also target specific groups
such as freshmen, athletes, fraternity/sorority society members, and students that violate
college alcohol policies.30 The following interventions can be grouped on four levels31:
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(a) community, (b) institutional, (c) group–interpersonal (i.e., strategies that draw on the
influence of parents and peers), and (d) individual–interventions targeting students who
drink heavily (indicated interventions).

Community and campus strategies

There is compelling evidence about the effectiveness of increased enforcement of laws
about minimum drinking age and driving under the influence of alcohol, restrictions on
alcohol retail outlet density near campuses, and of other policies discussed in Chapter 7.28

There is no reason to believe that application or enforcement of these policies at colleges
would not be efficacious although specific evidence is becoming available only in recent
years.

Despite the limited number of studies on community and campus interventions, interest
in population-level strategies has been spurred by several considerations. First, many of the
individual-level interventions are ideally suited for students whose alcohol consumption
is greater than that of their peers—thus, good candidates for receiving personalized
normative feedback showing them how they compare to other students. However, alcohol-
related harm is not limited to those whose drinking can be characterized as consistently
heavy or risky.32,33 At the population level, light and moderate drinkers so outnumber the
heaviest drinkers that, even at their lower level of individual risk, they are responsible for
the majority of alcohol-related problems34 (see also Chapter 7). Therefore, interventions
aimed at risky drinkers should be complemented by universal prevention strategies.

Second, there is the possibility that ignoring the broader campus/community environ-
ment may actually sabotage the effectiveness of other prevention efforts. In looking for
an explanation as to why a social norms marketing campaign failed to replicate, DeJong
et al.31 concluded that the intervention was thwarted at campuses surrounded by a high
density of alcohol outlets.

Finally, the prevalence and stability of college student drinking in many countries
strongly suggests that reducing consumption and consequences will require a comprehen-
sive set of effective strategies with the hope of achieving a synergistic impact.

There has been a small number of multicomponent community-based college interven-
tions reported in the literature but, as summarized by Toomeyet al.,35 nearly all of them
had a weak design (e.g., no comparison campuses). One of the better studies was an eval-
uation of the American Medical Association’s “A Matter of Degree” program. Weitzman
and her colleagues36 compared a comprehensive environmental community intervention
comprising strategies such as reduced alcohol availability, enhanced enforcement of serv-
ing laws, and restrictions on alcohol advertising at ten colleges with a high prevalence
of heavy drinking with 32 similar campuses. Initially, they reported no significant reduc-
tion in drinking between the intervention and comparison colleges. However, when they
examined a subset of five campuses that implemented the program with greater intensity
they found significantly lower rates of heavy drinking and alcohol-related negative con-
sequences in these campuses. The study did not employ random assignment to condition
but rather selected the treatment sites partially based on the interest and willingness of the
campus personnel to conduct the intervention.



P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm

Preventing and responding to alcohol misuse in specific contexts 181

Clapp and his colleagues37 evaluated a driving under the influence (DUI) prevention
program on one campus that included enhanced enforcement via roadside checkpoints
and patrols accompanied by a media advocacy campaign and a social marketing effort.
Self-reported DUI at that campus decreased (odds ratio of 0.55) while no change was
reported among students at a comparison college. As the authors themselves note, the
study was limited in its not being able to use random assignment and multiple campuses
in a more rigorous design, but the results are suggestive of what might be possible in an
enhanced replication.

Examples of programs

Neighborhoods Engaging with Students (NEST) Project 38

The NEST project is an example of a multicomponent community intervention. The
program consists of a combination of alcohol-control measures and an education cam-
paign. Enforcement interventions included increased party/alcohol emphasis patrols and
increased compliance checks at on-premise and off-premise establishments within 2 miles
of the campus, supplemented by student-targeted publicity, such as advertisements in the
student newspaper and articles in the local media. Neighborhood engagement interven-
tions focused on educating students regarding the rights and responsibilities associated
with living in that community, supplemented with interventions to integrate students into
neighborhood organizations and activities. The Neighborhood Service Alternative Project
required students who received minor “in-possession-of-alcohol” citations to complete
community service in those neighborhoods. There was also an increase in late-night
programming on campus that focused on first-year students. An evaluation of the im-
plementation of this project in three public universities in Washington in 2005 and 2006
showed a reduction in heavy episodic drinking in the intervention schools compared with
no intervention.38

Study to Prevent Alcohol-Related Consequences39

The Study to Prevent Alcohol-Related Consequences (SPARC) is a comprehensive inter-
vention using a community organizing approach to implement environmental strategies
in and around college campuses. The ultimate goal was to reduce high-risk drinking and
alcohol-related consequences among college students. Eight public and two private uni-
versities in North Carolina were randomized to the intervention or comparison condition.
A repeated cross-sectional design was used to assess impact of the intervention. Each
intervention school was assigned a campus/community organizer. The organizer worked
to form a campus-community coalition, which developed and implemented a unique
strategic plan, which was implemented over a period of 3 years.

The researchers39 found decreases in the intervention group compared to the control
group in severe consequences due to students’ own drinking and alcohol-related injuries
caused to others. In secondary analyses, higher levels of implementation of the intervention
were associated with reductions in interpersonal consequences due to others’ drinking and
alcohol-related injuries caused to others.
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Safer California Universities40

The Safer California Universities study was designed to test the efficacy of a community-
based environmental alcohol risk management prevention strategy applied to college
campuses. The study used a control group and a randomized experimental design involv-
ing 14 public universities—half randomly assigned to the intervention condition. The
comprehensive intervention included nuisance party enforcement operations (“party pa-
trols”), minor decoy operations, DUI checkpoints, social host ordinances, and the use of
campus and local media to increase the visibility of environmental strategies. Annual sur-
veys of randomly selected undergraduates measured the proportion of drinking occasions
in which students drank to intoxication at six different settings during the fall semester
(residence hall party, campus event, fraternity or sorority party, party at off-campus apart-
ment or house, bar/restaurant, outdoor setting), any intoxication at each setting during
the semester, and whether students drank to intoxication the last time they went to each
setting.

Significant reductions in the incidence and likelihood of intoxication at off-campus
parties and bars/restaurants were observed for the intervention universities compared to
controls. A lower likelihood of intoxication was also observed for intervention univer-
sities the last time students drank at an off-campus party (odds ratio 0.81), a bar or
restaurant (0.76), or across all settings (0.80). No increase in intoxication (i.e., displace-
ment) appeared in other settings. Furthermore, stronger intervention effects were achieved
at universities with the highest intensity of implementation.40

Other strategies

There are a host of other policies and strategies that have been offered for prevention,
although most of these measures have not been specifically evaluated. Strategies suggested
to achieve this include: holding Friday classes and examinations to reduce Thursday night
partying; expanding alcohol-free late night student activities; establishing alcohol-free
dormitories; controlling or eliminating alcohol at sports events; refusing sponsorship gifts
from the alcohol industry to avoid perceptions that underage drinking is acceptable; and
banning alcohol on campus, including at faculty and alumni events.28 Event-specific
prevention strategies are another example. This intervention seeks to address student
drinking associated with peak times and events such as orientation and beginning of
the academic year, twenty-first birthday celebrations, spring break, and graduation.41

Toomey et al.35 provide additional examples in their review of more specific campus-
level strategies.

Ineffective approaches

There is evidence also about strategies that are not effective. These chiefly include educa-
tional interventions (i.e., providing information about alcohol and alcohol-related harms).
Although education is often one of the elements of effective multimodal interventions, ed-
ucational programs in isolation have been repeatedly shown to be ineffective—yet they are
often favored by institutions for they are cheap and easy to implement. Other strategies
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such as using breath-analysis tests to give students information on their blood alcohol
concentration or “nominated driver” schemes have also been shown to be ineffective in
reducing drinking, and the former may even encourage competition for achieving the
highest blood alcohol concentration.

Electronic (online) interventions

Although traditional “information only” educational programs have been ineffective, there
has been a great deal of interest in, and development of online, electronic educational inter-
ventions that bear a resemblance to information strategies but which incorporate features
found in the effective cognitive–behavioral or brief motivational interventions. Those
that have been evaluated in recent years include myStudentBody, CollegeAlc, Alcohol
eCheckup to Go (e-Chug), and AlcoholEdu. Notably, they all incorporate personalized
feedback based on the student having entered data on his or her drinking behavior. The
student is then shown how their own drinking compares to those of their peers. These pro-
grams typically incorporate interactive components along with information about alcohol
and its effects. Some also provide students with tips or skills for monitoring and limiting
their drinking.

In a recent evaluation of e-Chug alongside AlcoholEdu, Hustad and his colleagues42

provide a concise summary of the work done in this area. However, it is premature to
draw definite conclusions given the few evaluations and the methodological weaknesses
(some minor and some major) they contain. Programs are under constant development
as well, so the current version may not be the same as the one evaluated just 2 or
3 years before. Application of the programs also vary: Some are being used as universal
strategies—required of all students—while in others the intervention is used for students
who have been mandated to take the course in light of their problematic drinking. Nev-
ertheless, the evidence suggests that this strategy can reduce alcohol consumption and
possibly also alcohol-related harms. In the evaluation cited,42 incoming freshmen stu-
dents from a small private university were randomly assigned to one of the intervention
programs or to an assessment-only condition. The evaluation found that both programs
reduced student alcohol consumption (several measures) at 1-month follow-up. This type
of intervention shows promise and is likely to improve with further development. Among
the issues to be considered are whether the program works equally well for all types of
students and at what time the students should be exposed to it. Given the low marginal
cost of delivering these programs, demand for them is likely to be high.

Individual and group strategies

These are particularly useful interventions for students found to misuse alcohol, for
example, those who have violated college rules or become intoxicated. Most of the
effective individual strategies to reduce drinking contain the following elements28:

� Cognitive–behavioral skills training that seeks to change the individual’s dysfunctional
beliefs and thinking about the use of alcohol through activities such as altering expectan-
cies about alcohol’s effects, documenting daily alcohol consumption, and learning to
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manage stress. For instruments to assess alcohol consumption, alcohol problems, and
the symptoms of alcohol abuse and dependence, see Chapter 12.

� Norms or values clarification, which examines students’ perceptions about the accept-
ability of drinking behavior, using data to refute beliefs about the tolerance for this
behavior as well as beliefs about the number of students who drink excessively and
the amounts of alcohol they consume. It should be noted that some of these beliefs
are “implicit,” that is, individuals may be unaware or barely aware of them. Some pre-
vention programs do not assume that every choice a student makes has been carefully
considered before acting on it. Personalized normative feedback—where a student’s
alcohol consumption is shown relative to his or her peers—appears to be an especially
important component in these interventions.30

� Motivational enhancement tries to stimulate students’ intrinsic desire or motivation to
change their behavior. Motivational enhancement strategies are based on the theory that
individuals alone are responsible for changing their drinking behavior. In motivational
enhancement interventions, interviewers assess students’ alcohol consumption using a
formal screening instrument. Results are scored and students receive nonjudgmental
feedback on their personal drinking habits in comparison with that of others, and its
potential negative consequences. Students also receive suggestions to support their
decisions to change.

Among the individual and group interventions, there are education and awareness
programs (that provide information and or knowledge, clarification of values, or norma-
tive reeducation), CBT skills-based programs, motivational/feedback-based approaches,
multimodal interventions, intensive treatment, and medication. By and large, research evi-
dence suggests that the available education and awareness programs by themselves are not
effective, while there is evidence of effectiveness for CBT skills-based programs, particu-
larly the multicomponent ones, and for brief motivational interventions with personalized
feedback, delivered individually or in groups.30

One of the main problems is that one-to-one interventions are both labor and time
intensive. There is evidence, however, that alternative (and less expensive) modes of
delivery may be equally, or even more effective.30,42,43 Individual and group treatment
and pharmacological interventions are described in detail in Chapters 15 and 16. The
Brief Alcohol Screening and Intervention for College Students (BASICS) is an example
of this type of intervention.

Brief Alcohol Screening and Intervention for College Students44

BASICS is a preventive, harm-minimization, individual intervention that follows motiva-
tional interviewing principles; it was initially developed for college students aged 18–24,
but later extended to other groups. BASICS targets students who drink alcohol heavily
and have experienced or are at risk for experiencing alcohol-related problems such as poor
class attendance, missed assignments, accidents, sexual assault, and violence. BASICS
seeks to reduce alcohol consumption (quantity and frequency) in heavy drinkers and the
negative consequences of alcohol use.
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The program is conducted over two interviews (i.e., it is brief). The first interview
gathers information about the student’s recent alcohol consumption, personal beliefs
about alcohol, and drinking history, while providing instructions for self-monitoring any
drinking between sessions and preparing the student for the online assessment survey.
Information from the online assessment survey is used to develop a customized feedback
profile for use in the second interview, which compares personal alcohol use with alcohol
use norms, reviews individualized negative consequences and risk factors, clarifies per-
ceived risks and benefits of drinking, and provides options to assist in making changes to
decrease or abstain from alcohol use.

There are several studies supporting the effectiveness of BASICS.30 For example, one
study evaluated the impact of the intervention on students with high-risk drinking over
a 4-year follow-up period. Compared with students in the no-treatment control group,
students receiving BASICS had significantly greater reductions in drinking quantity that
persisted over a 4-year period, with the intervention appearing to have its greatest impact
during the first year. However, the effect size of the benefit after 2 years was small.44 This
intervention appears to be equally effective with mandated students.45

Amnesty policies

Colleges and universities in the United States do not allow drinking (illegal for those
younger than 21) on or off campus; being intoxicated can attract serious penalties. In
recent years, some institutions have implemented medical amnesty policies (also called
Good Samaritan policies) to minimize the risk of death in cases of alcohol poisoning and
to encourage students to seek medical help when severely intoxicated.

These policies are well meaning and have the potential to reduce harm. However, it is
unclear whether students46:

(a) can identify the symptoms of alcohol poisoning (e.g., pale or bluish skin, vomiting,
nausea, confusion, unconsciousness or cannot be roused, seizures, low body temper-
ature, and slow or irregular breathing);

(b) understand the risks associated with the symptoms;
(c) are sober enough to judge the risk;
(d) are afraid to seek help because of fear of getting in trouble, either for themselves or

their peers; and
(e) are more likely to call for help if an amnesty policy exists.

While there is evidence that students are able to identify symptoms of alcohol poisoning,
they have more difficulty distinguishing alcohol-related symptoms that are not signs of
alcohol poisoning.46 Students who do not seek help usually state that the main reason
is not fear of getting in trouble but not understanding the risks. Thus, identifying the
symptoms of alcohol poisoning and understanding the risks while intoxicated are likely to
be considerable barriers to seeking help. It follows that amnesty policies need to educate
students in assessing alcohol poisoning to understand which symptoms require immediate
action and what that action should be (i.e., call emergency services). Because students
who consume more alcohol are the most likely to be in situations requiring help and in



P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm

186 Young People and Alcohol

situations where they can actually help, prevention efforts regarding alcohol poisoning
should focus on heavy drinkers.46

Mandated students

Most US colleges have sanctions or required interventions for students who violate alcohol
policies or have undergone medical evaluation for intoxication (mandated students). There
is some evidence that these students, who are at high risk for alcohol-related harm, benefit
from brief interventions similarly to nonmandated students. An important question is
whether these changes are due to the intervention or to having been caught, although both
may play a role.45,47

The military

What’ll we do with a drunken sailor,
Earl-aye in the morning?

(Traditional song)

Historically, alcohol use has been strongly linked with warfare and the military. One of the
best-known associations is with the UK’s Royal Navy. Prior to the seventeenth century,
sailors drank beer or ale because drinking water on board ships quickly became stagnant.
In 1740, instead of beer the Royal Navy began to issue half a pint of strong rum to each
sailor daily (the “rum ration”) and continued to do so—to all enlisted men, even those
in nuclear submarines—until July 31, 1970 (Black Tot Day). Alcohol rations had been
abolished in the US Navy 100 years earlier, in 1862.

Heavy alcohol use (drinking five or more drinks per occasion at least once a week
in the last 30 days) increased among military personnel in the United States between
1980 and 1982, decreased between 1982 and 1988, remained relatively stable between
1988 and 1998, and increased again from 1998 (15%) to 2008 (20%).48 Heavy alcohol
use is higher among personnel deployed to an operational theater than among those not
deployed.48 Military men are more likely than women to be heavy or binge drinkers and to
experience more alcohol-related problems. Similarly, enlisted men and women are more
likely than male and female officers to be heavy or binge drinkers.49 Alcohol abuse is the
most common mental disorder in the UK military50 (18%). While public attention focuses
on combat fatalities, a Canadian study shows that most members of the Canadian military
die from other causes, with 11% of deaths attributed to alcohol use compared with less
than 5% combat-related deaths.51 Alcohol use is also one of the strongest predictors of
misconduct in the forces. Problems exist across the services. For example, an U.S. Air
Force report indicated that 33% of suicides, 57% of sexual assaults, 29% of domestic
violence incidents, and 44% of motor vehicle accidents were alcohol related.

In the United States, young males in the Marines have the highest rate of heavy alcohol
use (39%)—compared 33% in the Army, 32% in the Navy, and 25% in the Air Force.52

Rates of heavy drinking in all service branches are nearly four times higher among young
men (32%) than women (8%).52 Overall, prevalence of heavy alcohol use among the
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young military personnel is substantially higher than in civilians of the same age (15% for
civilians, 27% for the military).53 Young adults in the military are about three times more
likely to drink heavily than older enlistees. In 2002, 27% of those aged 18–25 reported
heavy drinking, compared with 9% of those aged 26–55.52

Prevention

When seeking to prevent and deal with alcohol misuse, the problems faced by the military
are not too different from those confronted by enterprises, schools, colleges and the
community at large, and the principles to deal with them are also similar, as described
in Chapters 7 and 8. Nevertheless, effective programs will need to take into account the
specific make up (e.g., conscripted vs. professional), problems, traditions, culture, and
hierarchical structure of each country’s armed forces.

Reasons for the high drinking rates in the military include a workplace culture that
supports alcohol use (e.g., drinking rituals and traditional celebrations, expectations about
heavy drinking after work and while on leave, drinking to cope and as a recreational
activity), the increased availability of alcohol both in and around military bases, as well as
the stress associated with deployment and the specific demands of military life. However,
in many cases, heavy drinking predates entering the military. A study found that those
who entered the US military were more likely than other young adults to have been heavy
drinkers in high school.54

It is of note that the vast majority of drinking by military personnel takes place off duty.
Yet, the division between work and leisure for the military is not as clear-cut as for other
professions; it can be argued that all drinking by military personnel, whether on duty or
off duty, is work related due to their need to be available at all times.

One aspect to consider when implementing prevention programs in military settings is
that circumstances vary enormously from base to base and that interventions need to be
adapted to the particular needs of each base, service or locality. The importance of this
issue is illustrated by a report that a specific policy change designed to reduce off-base
alcohol use among young marines stationed near the Mexican border resulted in a 78%
reduction in the number of underage intoxicated marines returning across the Mexican
border, while the number returning with blood alcohol concentration ≥0.08% was reduced
by 84%. Marines stationed at Camp Pendleton, California, 67 miles from the Mexican
border, were attracted to the bars in Mexico by inexpensive alcohol and a minimum
drinking age of 18, often returning to base intoxicated. In response, commanders at Camp
Pendleton adopted a policy that required marines to obtain written permission to cross the
border.55

While alcohol misuse is a problem for most armed forces around the world,48,50,51

published information is limited. Thus, most data presented in this chapter refers to the
US military. However, problems and solutions are likely to be similar in other jurisdictions.

Policies

The US military adopted strict policies in the early 1980s with the aim of reducing rates of
alcohol, tobacco, and illicit drug use.56 The current policy emphasizes that consumption
of alcohol is a personal decision but individuals who choose to drink alcohol must do
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so lawfully and responsibly. The policy defines responsible drinking as “drinking in a
way that does not adversely affect an individual’s ability to fulfill their obligations and
does not negatively impact the individual’s job performance, health, or well-being, or the
good order and discipline in a unit.”56 Underage (<21 years of age) drinking is prohibited.
On-duty impairment due to alcohol consumption is not tolerated (impairment is defined as
having a blood alcohol ≥0.05%). The policy also allows for random testing, disciplinary
measures for violations, and include components for detection of problem drinkers and
referral, treatment, rehabilitation, and prevention (educate about the harms of alcohol,
deglamorize alcohol use and reduce availability).

Of course, policies are only effective if they are enforced. Implementation varies be-
tween the services and the locations. For example, the Air Force has a “zero-tolerance”
policy toward underage drinking and problematic use of alcohol. It promotes a “culture of
responsible choices,” which emphasizes drinking as one of many lifestyle choices active-
duty members make that can affect combat readiness. A component of this initiative is the
“0–0-1–3 campaign”: “0” underage drinking; “0” driving-under-the influence incidents;
and if personnel are of legal drinking age and choose to drink alcohol, “1” drink per hour,
with a maximum of “3” drinks per night.57

While this policy has been in place since the 1980s, it does not seem to have resulted in
a reduction in alcohol consumption in the decade to 200848 and evaluation of the various
programs is limited. As for schools and colleges, prevention programs that rely exclusively
on information and education are unlikely to be effective. As in the case of colleges (see
above), there has recently been an emphasis in the development of online educational
interventions that not only include information but also incorporate personalized feedback
and features found in the effective cognitive–behavioral or brief motivational individual
interventions. These approaches are promising but need further evaluation.

Availability

Availability, be it easy access or low price, is a strong predictor of the level of alcohol use
and alcohol-related harms (see Chapter 7). Thus, reducing availability is one of the most
effective means of minimizing use. In general, alcohol is cheaper for military personnel
because of pricing policies. For example, the U.S. Department of Defense allows alcoholic
beverages sold in military stores to be discounted below prices in local civilian stores.
Navy personnel report that alcohol and opportunities for drinking are easily available
both in foreign ports (where the US minimum legal drinking age usually does not apply
and alcohol is often inexpensive) and on the US bases. But this is far from universal;
for example, alcohol consumption is not permitted aboard US Navy ships, with the rare
exceptions of ceremonial drinks (e.g., to honor a visiting high-ranking officer) and tightly
controlled beer distribution (two per crew member) during “steel beach picnics”—when
vessels have been at sea for at least 45 consecutive days. Thus, availability of alcohol in
these circumstances largely refers to drinking opportunities in port.58

Multimodal programs

Since most alcohol use by the military occurs off duty and off base, it can be argued that
programs are likely to fail unless nearby communities are engaged, including media efforts
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targeted toward policy makers, joint community-level collaboration, and an emphasis
on reducing the supply of alcohol (see Chapter 8). One project involved examining
underage drinking in 18–25-year-old active-duty air force members in five demonstration
and five comparison communities.57 Each demonstration community implemented a set
of strategies to reduce drinking by (a) reducing the social availability of alcohol; (b)
compliance checks to ensure that establishments were not selling alcohol to underage
active-duty members (using covert underage buyers); (c) impaired driving enforcement;
(d) local policy development; (e) a community-based media campaign to reduce drinking;
and (f) offering alternative activities that do not include drinking (e.g., sports activities).
The early results showed that the percentage of junior enlisted personnel at risk for an
alcohol problem dropped as much as 14% and 10% in the two Arizona demonstration
communities that implemented the intervention.

Resources for practitioners

� Army Regulation 600–85. Available at: http://www.apd.army.mil/pdffiles/r600 85.pdf.
� Hantman I, Crosse C. Progress in prevention: National study of local education ac-

tivities under the Safe and Drug-free Schools and Communities Act. Washington, DC:
U.S. Department of Education, Office of the Under Secretary, Planning and Evaluation
Service; 2000.

� Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future:
National Survey Results on Drug Use, 1975–2008: Volume I, Secondary School Students
(NIH Publication No. 09–7402). Bethesda, MD: National Institute on Drug Abuse;
2009. Available at: http://monitoringthefuture.org/pubs.html#monographs.

� National Institute for Health and Clinical Excellence. School-based interventions on
alcohol. Available at: http://www.nice.org.uk/PH7.

� Peters LWH, Kok G, Ten Dam GTM et al. Effective elements of school health promotion
across behavioral domains: A systematic review of reviews. BMC Public Health 2009;
9:182.

� Task Force of the National Advisory Council on Alcohol Abuse and Alcoholism. A
Call to Action: Changing the Culture of Drinking at U.S. Colleges. Bethesda, MD:
National Institute on Alcohol Abuse and Alcoholism; 2002. Available at: http://www.
collegedrinkingprevention.gov/niaaacollegematerials/taskforce/taskforce toc.aspx.

� The National Registry of Evidence-based Programs and Practices of the U.S. Sub-
stance Abuse and Mental Health Services Administration. Available at: http://nrepp.
samhsa.gov/.

Resources for patients and families

� NIAAA college drinking, changing the culture: A variety of useful documents
are available; among them What Colleges Need to Know Now: An Update on
College Drinking Research is available at: http://www.collegedrinkingprevention.
gov/NIAAACollegeMaterials/.

http://www.apd.army.mil/pdffiles/r600_85.pdf
http://www.nice.org.uk/PH7
http://monitoringthefuture.org/pubs.html#monographs
http://www.collegedrinkingprevention.gov/niaaacollegematerials/taskforce/taskforce_toc.aspx
http://www.collegedrinkingprevention.gov/niaaacollegematerials/taskforce/taskforce_toc.aspx
http://nrepp.samhsa.gov/
http://nrepp.samhsa.gov/
http://www.collegedrinkingprevention.gov/NIAAACollegeMaterials/
http://www.collegedrinkingprevention.gov/NIAAACollegeMaterials/
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� Army Substance Abuse Programs’ (ASAP) Web site: http://acsap.army.mil/sso/pages/
index.jsp.

� Navy Alcohol and Drug Abuse Prevention Program Web site: http://www.npc.navy.mil/
CommandSupport/NADAP/.

References

1. National Institute for Health and Clinical Excellence. Interventions in Schools to Prevent and
Reduce Alcohol Use Among Children and Young People. NICE Public Health Guidance 7,
London, UK: National Institute for Health and Clinical Excellence; 2007.

2. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future: National
Survey Results on Drug Use, 1975–2008: Volume I, Secondary School Students (NIH Publica-
tion No. 09–7402). Bethesda, MD: National Institute on Drug Abuse; 2009.

3. Hibell B, Andersson B, Bjarnasson T. The 2003 ESPAD Report: Alcohol and Other Drugs Use
Among Students in 35 European Countries. Stockholm: Swedish Council for Information on
Alcohol and Other Drugs; 2004.

4. British Medical Association. Alcohol Misuse: Tackling the UK Epidemic. BMA, 2008. Avail-
able at: http://www.bma.org.uk/health promotion ethics/alcohol/tacklingalcoholmisuse.jsp.
Accessed September 1, 2010.

5. White V, Hayman J. Australian Secondary School Students’ Use of Alcohol in 2005. Melbourne:
The Cancer Council Victoria; 2006.

6. Toomey TL, Wagenaar AC. Environmental policies to reduce college drinking: Options and
research findings. J Stud Alcohol 2002; (Suppl. 14): 193–205.

7. Karam E, Kypri K, Salamoun M. Alcohol use among college students: An international per-
spective. Curr Opin Psychiatry 2007; 20:213–221.

8. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future: National
Survey Results on Drug Use, 1975–2004. Volume II: College Students and Adults Ages 19–45.
NIH Pub. No. 05–5728. Bethesda, MD: National Institute on Drug Abuse; 2005.

9. O’Neill SE, Parra GR, Sher KJ. Clinical relevance of heavy drinking during the college years:
Cross-sectional and prospective perspectives. Psychol Addict Behav 2001; 15:350–359.

10. Hingson RW, Zha W, Weitzman ER. Magnitude of and trends in alcohol-related mortality and
morbidity among US college students ages 18–24, 1998–2005. J Stud Alcohol Drugs 2009;
(Suppl. 16): 12–20. Available at http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2701090/.

11. Carter S, Straits KJE, Hall M. Project Venture: Evaluation of an experiential, culturally-
based approach to substance abuse prevention with American Indian youth. J Exp Educ 2007;
29:397–400.

12. Jones L, James M, Jefferson T, Lushey C et al. A Review of the Effectiveness and Cost-
Effectiveness of Interventions Delivered in Primary and Secondary Schools to Prevent and/or
Reduce Alcohol Use by Young People Under 18 Years Old. London, UK: National Institute for
Health and Clinical Excellence; 2007.

13. Foxcroft DR, Ireland D, Lister-Sharp DJ et al. Longer-term primary prevention for alcohol
misuse in young people: A systematic review. Addiction 2003; 98:397–411.

14. Botvin GJ, Baker E, Dusenbury L et al. Long-term follow-up results of a randomized drug abuse
prevention trial in a white middle-class population. J Am Med Assoc 1995; 273:1106–1112.

15. McBride N, Farringdon F, Midford R et al. Harm minimisation in school drug education. Final
results of the School Health and Alcohol Harm Reduction Project (SHAHRP). Addiction, 2004;
99:278–291.

http://acsap.army.mil/sso/pages/index.jsp
http://acsap.army.mil/sso/pages/index.jsp
http://www.npc.navy.mil/CommandSupport/NADAP/
http://www.npc.navy.mil/CommandSupport/NADAP/
http://www.bma.org.uk/health_promotion_ethics/alcohol/tacklingalcoholmisuse.jsp
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2701090/


P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm

Preventing and responding to alcohol misuse in specific contexts 191

16. Hawkins JD, Catalano RF, Kosterman R et al. Preventing adolescent health-risk behaviors by
strengthening protection during childhood. Arch Pediatr Adolesc Med 1999; 153:226–234.

17. Eddy JM, Reid JB, Stoolmiller M, Fetrow RA. Outcomes during middle school for an ele-
mentary school-based preventive intervention for conduct problems: Follow-up results from a
randomized trial. Behav Ther 2003; 34:535–552.

18. Shope JT, Kloska DD, Dielman TE, Maharg R. Longitudinal evaluation of an enhanced Alcohol
Misuse Prevention Study (AMPS) curriculum for grades six-eight. J School Health 2009;
64:160–166.

19. Perry CL, Grant M, Ernberg G, Florenzano RU et al. WHO collaborative study on alcohol
education and young people: Outcomes of a four-country pilot study. Subst Use Misuse 1989;
24:1145–1171.

20. Bond L, Patton G, Glover S, Carlin JB et al. The Gatehouse Project: Can a multilevel school
intervention affect emotional wellbeing and health risk behaviours? J Epidemiol Commun
Health 2004; 58:997–1003.

21. Donaldson SI, Thomas CW, Graham JW, Au JG et al. Verifying drug abuse prevention program
effects using reciprocal best friend reports. J Behav Med 2000; 23:585–601.

22. Ellickson PL, McCaffrey DF, Ghosh-Dastidar B, Longshore DL. New inroads in preventing
adolescent drug use: Results from a large-scale trial of Project ALERT in middle schools. Am
J Public Health, 2003; 93:1830–1836.

23. Lynam DR, Milich R, Zimmerman R et al. Project DARE: No effects at 10-year follow-up. J
Consul Clin Psychol 1999; 67:590–593.

24. Werch CE, Owen DM, Carlson JM et al. One-year follow-up results of the STARS for Families
alcohol prevention program. Health Educ Res 2003; 18:74–87.

25. Padget A, Bell ML, Shamblen SR, Ringwalt CL. Does learning about the effects of alcohol on
the developing brain affect children’s alcohol use? Prev Sci 2006; 7:293–302.

26. Bremberg S, Arborelius E. Effects on adolescent alcohol consumption of a school based
student-centred health counselling programme. Scand J Soc Med 1994; 22:113–119.

27. Cuijpers P, Jonkers R, De Weerdt I, De Jong A. The effects of drug abuse prevention at school:
The ‘Healthy School and Drugs’ project. Addiction 2002; 97:67–73.

28. Task Force of the National Advisory Council on Alcohol Abuse and Alcoholism. A Call to
Action: Changing the Culture of Drinking at U.S. Colleges. Bethesda, MD: National Institute
on Alcohol Abuse and Alcoholism; 2002.

29. Hasin DS, Stinson FS, Ogburn E, Grant BF. Prevalence, correlates, disability, and comorbidity
of DSM-IV alcohol abuse and dependence in the United States: Results from the National
Epidemiologic Survey on Alcohol and Related Conditions. Arch Gen Psychiatry 2007; 64:830–
842.

30. Larimer M, Cronce J. Identification, prevention, and treatment revisited: Individual-focused
college drinking prevention strategies 1999–2006. Addict Behav 2007; 32:2439–2468.

31. DeJong W, Schneider SK, Towvim LG et al. A multisite randomized trial of social norms
marketing campaigns to reduce college student drinking: A replication failure. Subst Abus
2009; 30:127–140.

32. Gruenewald P, Johnson F, Light J, Lipton R, Saltz R. Understanding college drinking: Assessing
dose response from survey self-reports. J Stud Alcohol 2003; 64:500–514.

33. Weitzman ER, Nelson TF. College student binge drinking and the “prevention paradox”:
Implications for prevention and harm reduction. J Drug Educ 2004; 34:247–266.

34. Kreitman N. Alcohol consumption and the preventive paradox. Br J Addict 1986; 81:353–363.
35. Toomey TL, Lenk KM, Wagenaar AC. Environmental policies to reduce college drinking: An

update of research findings. J Stud Alcohol Drugs 2007; 68:208–219.



P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm

192 Young People and Alcohol

36. Weitzman ER, Nelson TF, Lee H, Wechsler H. Reducing drinking and related harms in college:
Evaluation of the “A Matter of Degree” program. Am J Prev Med 2004; 27:187–196.

37. Clapp J, Johnson M, Voas RB et al. Reducing DUI among US college students: Results of an
environmental prevention trial. Addiction 2005; 100:327–334.

38. Saltz RF, Welker LR, Paschall MJ et al. Evaluating a comprehensive campus—community
prevention intervention to reduce alcohol-related problems in a college population. J Stud
Alcohol Drugs 2009; (Suppl. 16): 21–27.

39. Wolfson M, DuRant RH, Champion H et al. Impact of a group-randomized trial to reduce high
risk drinking by college students. Alcohol Clin Exp Res 2007; 31 (Suppl. 2):115A.

40. Saltz RF. Safer California Universities Project: Early findings. Alcohol Clin Exp Res 2007;
31:289A.

41. Neighbors C, Walters ST, Lee CM et al. Event-specific prevention: Addressing college student
drinking during known windows of risk. Addict Behav 2007; 32:2667–2680.

42. Hustad JTP, Barnett NP, Borsari B, Jackson KM. Web-based alcohol prevention for incoming
college students: A randomized controlled trial. Addict Behav 2010; 35:183–189.

43. Kypri K, Sitharthan T, Cunningham JA, Kavanagh DJ, Dean JI. Innovative approaches to
intervention for problem drinking. Curr Opin Psychiatry 2005; 18:229–234.

44. Baer JS, Kivlahan DR, Blume AW et al. Brief intervention for heavy drinking college students:
4-year follow-up and natural history. Am J Public Health 2001; 91:1310–1316.

45. White HR, Mun EY, Pugh L, Morgan TJ. Long-term effects of brief substance use interventions
for mandated college students: Sleeper effects of an in-person personal feedback intervention.
Alcohol Clin Exp Res 2007; 31:1380–1391.

46. Oster-Aaland L, Lewis MA, Neighbors C, Vangsness J, Larimer ME. Alcohol poisoning
among college students turning 21: Do they recognize the symptoms and how do they
help? J Stud Alcohol Drugs 2009; (Suppl. 16):122–130. Available at http://www.ncbi.nlm.nih.
gov/pmc/articles/PMC2701093/.

47. White HR, Mun EY, Morgan TJ. Do brief personalized feedback interventions work for man-
dated students or is it just getting caught that works? Psychol Addict Behav 2008; 22:107–116.

48. Bray RM, Pemberton MR, Lane ME et al. Substance use and mental health trends among US
military active duty personnel: Key findings from the 2008 DoD Health Behavior Survey. Mil
Med 2010; 175:390–400.

49. Brown JM, Bray RM, Hartzell MC. A Comparison of alcohol use and related problems among
women and men in the military. Mil Med 2010; 175:101–107.

50. Iversen AC, van Staden L, Hughes JH et al. The prevalence of common mental disorders and
PTSD in the UK military: Using data from a clinical interview-based study. BMC Psychiatry
2009; 9:68.

51. Tien HCN, Acharya S, Redelmeier DA. Preventing deaths in the Canadian military. Am J Prev
Med 2010; 38:331–339.

52. Bray RM, Hourani LL, Rae KL et al. 2002 Department of Defense Survey of Health-Related
Behaviors among Military Personnel. Research Triangle Park, NC: RTI International; 2003.

53. Ames G, Cunradi C. Alcohol use and preventing alcohol-related problems among young adults
in the military. Alcohol Res Health 2004; 28:252–257.

54. Bachman JG, Freedman-Doan P, O’Malley PM et al. Changing patterns of drug use among
U.S. military recruits before and after enlistment. Am J Public Health 1999; 89:672–677.

55. Voas RB, Johnson M, Lange J. Permission to cross the border: Effective policy reduces high-risk
drinking by marines. J Stud Alcohol 2002; 63:645–648.

56. Army Regulation 600–85. Available at: http://www.apd.army.mil/pdffiles/r600 85.pdf. Ac-
cessed August 23, 2010.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2701093/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2701093/
http://www.apd.army.mil/pdffiles/r600_85.pdf


P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm

Preventing and responding to alcohol misuse in specific contexts 193

57. Spera C, Franklin K, Uekawa K et al. Reducing drinking among junior enlisted air force
members in five communities: Early findings of the EUDL program’s influence on self-reported
drinking behaviors. J Stud Alcohol Drugs 2010; 71:373–383.

58. Moore RS, Ames GM, Cunradi CB. Physical and social availability of alcohol for young
enlisted naval personnel in and around home port. Subst Abuse Treat Prev Policy 2007; 2:17.



P1: KAE/UKS P2: KAE

BLBK365-10 BLBK365-Saunders February 26, 2011 9:46 Trim: 244mm×172mm



P1: KAE/UKS P2: KAE

BLBK365-11 BLBK365-Saunders February 26, 2011 9:55 Trim: 244mm×172mm

Part IV

Assessment and Diagnosis
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Chapter 11

The clinical interview of young people
about alcohol use
Yvonne Bonomo
Department of Medicine, St Vincent’s Hospital, University of Melbourne, Melbourne, Australia

Key points

� Use a holistic approach in the clinical interview of youth, making a broad psychosocial
assessment, rather than focusing only on alcohol use.

� Take into account developmental stage when working with young people and adjust your
communication style accordingly.

� Keep in mind the risk and protective factor framework in the assessment of any young
person.

� Enquire about age of onset, pattern of alcohol consumption, and alcohol-related conse-
quences during the clinical interview.

� Screen for use of other drugs including tobacco and illicit substances, as it is common for
young people to use more than one substance.

� Comprehensive evaluation by a mental health professional is indicated where screening
reveals significant symptoms of depression, anxiety, or other mental health disorder.

Building rapport

As with any other clinical context, to work effectively with a young person experiencing
difficulties with alcohol, rapport needs to be established. Key principles in establishing
rapport are described below.

Opening the interview

Initial interactions can have a significant impact on establishing rapport with a young
person. Ideally, address the young person first. Greet the individual by name and introduce
yourself stating who you are. If the young person is accompanied by an adult, it is often
helpful to get him/her to introduce the accompanying adult. In doing this, the young
person is more likely to understand that he or she is the focus of the consultation, not the
adult.1

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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A holistic approach

Young people often express frustration when the clinical interview, rather than being
holistic, is focused on the alcohol “problem.” This is because very often the alcohol
misuse is not felt by the young person to be an issue. They are frequently more concerned
about other aspects of their life. A broad medical and psychosocial assessment is therefore
more likely to engage the young person and yield the information needed. The assessment
should include information about the social, educational and vocational background of
the adolescent. This is important because alcohol misuse can often contribute to problems
such as poor performance at school or in sport, difficulty in relationships with parents
and other significant adults, low employment prospects, and homelessness. A useful
framework (in mnemonic form) that can be followed to assist the process of taking a
psychosocial history will be described shortly.

Mental disorders often begin during adolescence and young adulthood2,3 and it is
important to screen for these, especially given that they are strongly associated with alcohol
and drug use. Comprehensive evaluation by a mental health professional is indicated where
screening reveals significant symptoms of depression, anxiety, psychotic disorder, etc., or
where a diagnosis is unclear and an expert opinion will assist in the management plan.

A familial history of heavy alcohol or other drug use is an important risk factor to
inquire of the young person. Familial mental health problems such as depression and
anxiety are other important risk factors and should also be inquired about. However, one
needs to bear in mind the limitations of some young people in knowing these details about
members of their family.

Gathering useful information in the first minutes
of the assessment

Much useful information can be gathered in the first minutes of the assessment. A mental
note of who is present and how these individuals appear to be interacting with each
other can give some indication of the underlying issues. For instance, it may be very
clear from the body language that the young person does not want to be present at the
appointment. Alternatively, there may be signs of considerable angst on the part of the
accompanying parents or other adults. The context of the assessment is an important
influence here. A routine visit to the family doctor in which alcohol is assessed as part
of the adolescent health check will be quite different to the young teenager brought to
the medical practitioner because of parental concern about their son/daughter’s alcohol
consumption. These situations also differ substantially from the teenager brought by
ambulance to the emergency department as a result of alcohol-related trauma or the
teenager who is being seen in the legal context because of having been charged for
alcohol-related offences.

Additional potentially valuable information that can be obtained in these initial stages
include how the young person presents in terms of mode of dress, evidence of self-care or
grooming, etc. These observations can provide preliminary impressions of the character
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of the young person or their background. Sometimes they can be useful ways of engaging
the young person.

That’s an interesting T-shirt you are wearing—do you have an interest in Grand Prix racing?
What’s your favorite team?

In cases where the young person appears particularly unkempt with a depressed de-
meanor, it is particularly important, as the clinical interview progresses, to screen for a
number of mental health disorders including depression, psychosis, or other diagnoses.

A framework for psychosocial assessment

A useful framework to perform a comprehensive psychosocial assessment uses the
“HEADSS” mnemonic. The framework comprises a set of questions designed to ex-
plore various psychosocial domains that impact on a young person’s well-being. The
mnemonic includes the following:

� Home
� Education/employment
� Activities
� Drugs (including alcohol)
� Sexuality
� Suicide and depression

Since its original description, it has been expanded to include Eating/exercise and
Safety (HEEADSSS).4

Home includes exploring the type of accommodation where the young person lives, who
lives with that young person, and whether there is alcohol readily available in the home.
The latter is associated with.5 Education/employment includes the highest educational
achievement the young person has so far attained and what their aspirations for the future
are. Activities includes hobbies, special interests, particular talents the young person may
have, and what he/she most likes to spend time doing. Many adolescents will describe
enjoying spending time with their friends; this needs further exploration to determine
what the peer group does with their time together, in particular ascertaining to what extent
alcohol plays a role in peer group activities. (Details to explore with regard to alcohol and
other drugs are outlined later in this chapter.) When approaching the area of sexuality, it is
particularly important to ascertain whether alcohol plays a role in unsafe sexual practices
of the young person. In addition, given that adolescence is the key period for exploration
of self-identity, including sexual identity, it is important not to assume heterosexual
orientation of the individual and frame questions in an open-ended way. When talking
about symptoms of depression and suicidal ideation or attempts, determining links with
heavy alcohol consumption is relevant. Heavy alcohol consumption has been strongly
associated with depressive symptoms6 and frequently plays a role in suicide attempts.7

A history of sexual or other abuse is frequently associated with alcohol or other drug use
disorders and it is often, but not always, appropriate to ask about experiences of sexual
abuse.
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Sign posting the psychosocial screen before starting is useful to reassure the young
person that there is an appropriate purpose for asking these questions. It can allay anxiety
or uncertainty the young person may have about the questions and facilitates engagement
of the individual.

When doctors do checkups of young people they need to ask about a number of behaviors that
can impact on a person’s health. I’m now going to ask you about some of these things. This
is something we do with all young people . . .

It is not essential to work through psychosocial screens such as the HEEADSSS in
order; however, in practice, rapport with the young person is usually best achieved if the
least sensitive areas (home, school, peers) are asked about before the more sensitive areas
are discussed (sexuality, drug use). Reinforcing the principle of confidentiality and its
caveats before broaching the sensitive areas of questioning is advisable.

Now I need to ask you a few questions that you may find quite personal. If you don’t want to
answer them you don’t have to, but the reason that I am asking you is that . . .

The HEEADSSS framework is useful not only for establishing rapport but also for
making a psychosocial assessment of the young person. It can also provide a means of
opportunistic health care in the form of health promotion and anticipatory counseling
when potential health risks or issues are mentioned.

Confidentiality

Confidentiality is key to establishing good rapport. It has been documented that if a young
person is concerned about breaches of confidentiality on the part of the professional
offering assistance then the likelihood of reliable information being given, and therefore
an accurate assessment of the young person being made, is substantially diminished.8,9

Confidentiality is best addressed with the young person at the outset of the clinical
interview. It is important to check that the young person understands what is meant
by confidentiality. This includes making them aware of the ethical and legal limits on
confidentiality, and those situations when there may be a need to break confidentiality.
As a general rule, confidentiality may be broken in cases of the young person being
at risk of harming themselves or others, or if they are at risk of abuse (physical or
sexual). It is important, however, to note that laws pertaining to confidentiality vary
between countries, and between states or provinces in a given country. They can also
vary in relation to the age of the adolescent. Practitioners should therefore clarify the
regulations in the jurisdiction in which the young person is being seen. An important
aspect of maintaining confidentiality is to ascertain with the young person how they
would like to be contacted if follow-up is required. This helps avoid accidental breaches of
confidentiality.

Parents need to be aware about confidentiality. Specifically, they need to be aware that
privacy is standard practice in adolescent health care. Note that awareness of cultural
sensitivities is important as different cultures have different approaches to adolescence.
In some cultures, the individual and their independence is the emphasis, while in other



P1: KAE/UKS P2: KAE

BLBK365-11 BLBK365-Saunders February 26, 2011 9:55 Trim: 244mm×172mm

The clinical interview of young people about alcohol use 201

Table 11.1 Developmental tasks of adolescence.

• Achievement of biological maturation.
• Establishment of independence and autonomy and peer relationships.
• Development of personal identity that is realistic, positive, and stable.
• Development of sexual self-identity and intimate relationships with appropriate peers.
• Consolidation of a moral/value system and establishment of educational/vocational goals.

Source: Modified from reference 12.

cultures greater importance is placed on family and cultural identity. It is often helpful
to explain to parents that the purpose of confidentiality is not to exclude them as parents,
rather to facilitate the young person’s personal development. Research shows that young
people often turn to their parents or adult caregivers with their health and well-being
concerns first,10,11 and young people should be encouraged and empowered to continue
to talk with their parents or adult caregivers about important issues relating to their health
and well-being.

Taking into account stage of adolescent development

Adolescent development is not just chronological age or the physical phenomenon of
puberty. It involves a number of “tasks” (Table 11.1) and these are achieved in stages as the
young brain develops and matures. Working with young people requires an understanding
of the individual’s developmental stage because it influences the nature of communication
with the young person and what can be expected of them. Assessment of developmental
stage in the clinical setting needs to bear in mind that cognitive, physical and psychosocial
maturation may not necessarily be in synchrony with each other.

The age range included in the term “adolescence” can vary but from a practical per-
spective, adolescent development can usually be considered as fitting three main stages
followed by young adulthood. The characteristic features of each stage are outlined in
Table 11.2.

It is now known that the brain continues undergoing significant change during
adolescence14,15 (see Chapter 5). As the brain matures, there is substantial pruning of
some neural connections while at the same time there is myelination of other neurons.
The latter allows effective and efficient transmission of signals. The maturation process
occurs from the brain toward the prefrontal cortex, which is responsible for executive
function. Executive function includes the ability to determine between good and bad, sup-
press urges, determine the consequences of actions, discern between conflicting thoughts
or concepts, etc. These processes are in their early stages at the commencement of ado-
lescence and manifest as concrete thinking and little in the way of abstract reasoning
or logical deductive thinking in young adolescents (approximately 12–14 years of age).
Teenagers who drink alcohol at this age often fail to make optimal decisions around alco-
hol because they find it difficult to properly comprehend the negative consequences that
can occur with excessive drinking. By mid-adolescence, young people are usually able
to think in more abstract terms about their health and they are better at recognizing the
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Table 11.2 Stages of adolescent development.

Stage Key feature Details

Early
adolescence
∼11–14
years of age

Physiological
changes of
puberty: “Am I
normal?”

• Concrete thought.
• Early adolescence is characterized by the physical and

physiological changes of puberty.
• Frequently concerned about whether their development

is “normal” and in keeping with their peers.
• In early adolescence, teenagers are usually still

dependent on family but peers (usually of the same sex)
become increasingly important.

Middle
adolescence
∼15–17
years of age

Peers and
identity: “Who
am I?” “With
whom do I
belong?”

• Abstract thought.
• Striving to define identity; most young people in this age

group become more experimental in their behavior. A
certain amount of risk taking is necessary for healthy
adolescent development but a sense of omnipotence
and invincibility results in many young people engaging
in behavior that places them at significant danger of
physical and psychological harm (e.g., high-risk
drinking). Risk taking may also be motivated by seeking
peer acceptance or as a release from the pressures of
everyday life. Experimentation with drugs, alcohol, and
unsafe sex usually peaks in mid-adolescence but often
the young person’s cognitive skills are not yet
sufficiently developed to evaluate their consequences.

• Peer group exerts considerable influence in middle
adolescence. Sexual identity emerges; dating becomes
more frequent although relationships tend to have a
self-centered quality.

Late
adolescence
∼18–20
years of age

Planning for the
future: “What
will I do with my
life?”

• Young people in this age group will usually have more
mature intellectual abilities. They have a sense of their
own identity and place in society. They understand the
consequences of their behavior and have a more
developed ethical and moral value system.

• The influence of peer group and family diminish at this
stage in favor of one-to-one intimate relationships. With
consolidation of personal identity, relationships become
more mutually sharing in quality. Young people develop
their educational and vocational capacities and move
toward financial independence.

Young
adulthood
∼21–25
years of age
and beyond

Establishing
and
consolidating
adult roles

• Young adults are usually in continuing education and/or
in employment and consolidating their career paths.
Financial considerations and independence are now a
priority and include plans for the future as well as the
present.

• Social circles are largely established and there is often
a longer term view of intimate partnerships, and for
some, children. Individuals generally have a clearer
view about the relevance of friends and family, and
these relationships take on a more mature aspect.

Source: Adapted from reference 13.
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impact of drinking alcohol on their health and well-being and that of others, although they
are often inconsistent in their thoughts and behavior. Peers are a very significant influence
in middle adolescence and it is generally accepted that the role of peers in adolescent
alcohol initiation is crucial.

Assessing a young person’s capacity for formal operational thought can be performed
by asking the young person to identify and weigh up the various options that exist in
a situation relating to alcohol misuse. Asking the young person about their vocational
goals is another means of assessing developmental stage. If the individual is still in the
concrete thinking stage, they will provide relatively unrealistic options such as wanting
to be a supermodel, celebrity, or astronaut without being able to describe how they might
achieve these ambitions. By late adolescence (around 18 years and older), the young
person’s cognitive maturation has developed and they can more comprehensively under-
stand the information they are given. They start to have a clearer idea of the future, be
more capable of making decisions through deductive reasoning and systematic evalua-
tion of the options, and also understand the implications of preventative health measures.
It is at this time that young people comprehend how negatively excessive alcohol con-
sumption can impact on their work/study performance, sporting performance, and future
health.

It is important to note that adolescent development does not progress at the same rate
in all individuals. Some young people are more capable of mature thinking than others,
related to such factors as social interaction and cultural context. It is also important
to note that a small proportion of young people progress into adulthood still unable to
engage in complex abstract thinking. This is particularly relevant in long-term heavy
drinkers.

Psychosocial risk

The holistic approach to interviewing the young person not only facilitates their en-
gagement with the clinical interview but also enables the health professional to make
an assessment of psychosocial risk. Psychosocial risk in an adolescent is a function of
the balance of “risk factors” and “protective factors” (see Table 11.3 for some examples
of risk and protective factors). Risk factors are those factors in a young person’s life
that make it more likely that the young individual will engage in behaviors that lead to
negative outcomes in health and well-being.5,16 Examples of risk factors include lack of
engagement with school, being bullied, familial conflict, etc.

Protective factors are those factors that reduce the likelihood that the risks adolescents
take will result in harm. Some examples of protective factors are strong parental guidance,
good peer relationships, and participation in sporting or in creative activities.5,16

In the clinical interview, the health professional should actively seek risk and protective
factors to make an assessment of the overall risk in that young person at the time of
presentation. Despite the importance of psychosocial risk screening to effective adolescent
health care, research indicates that it tends to be underperformed in many young people
presenting to health professionals.17
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Table 11.3 Some common risk and protective factors.

Domain Risk factors Protective factors

Individual • Low self-esteem
• Low intelligence
• Chronic illness
• Refugee experience
• Hyperactivity

• High self-esteem and
efficacy

• Robust intelligence
• Strong moral values
• Creative and sporting

pursuits
• Participation in

volunteer work

Family • Family breakdown
• Poor parenting
• Poor relationship with

parents
• Parental

psychopathology
• Family history of risk

behavior
• Parental tolerance of

risk-taking behavior
• Low socioeconomic

status

• Intact family
• Effective parenting
• Positive relationship

with at least one parent
or caregiving adult

• Absence of parental
psychopathology

• Family rituals

Peer group and school • Bullying
• Peer participation in

risk-taking behavior
• Poor academic

performance
• Isolated at school
• Low parental interest in

education

• Positive peer
relationships

• Low peer participation
in risk-taking behaviors

• Scholastic achievement
• Engaged in school

activities
• High parental interest

in education

Community • Poor community
cohesion

• Low employment rates
• Racial discrimination
• Easy availability of

drugs and alcohol

• Stable, connected
community

• High employment rates
• Culture of cooperation
• Opportunities for

contribution to
community

Source: Reproduced from reference 13, p. 137.

Assessing a young person’s alcohol use

The assessment of alcohol use requires gathering information that clarifies age of onset
of drinking, when consumption became regular, frequency of consumption (monthly,
weekly, daily), dose of alcohol typically consumed, and alcohol-related consequences
(see Table 11.4 for a summary).

A young person’s alcohol consumption may sometimes be a sensitive area, especially if
that individual is not happy about attending the clinical interview. Sometimes it is helpful
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Table 11.4 Summary of features to assess regarding a young person’s alcohol use.

• Age of onset of alcohol consumption
• Patterns of drinking:

– Recently
– Heaviest
– Context of drinking (alone, with peers, or both)
– Attitudes to alcohol consumption (young person, their peers, their parents, or other

adult caregivers)
• Alcohol-related consequences: Frequency of intoxication, hangover, accidents, sexual

risk taking, or other
• Other substance use: Tobacco, cannabis, psychostimulants, or sedatives

to approach sensitive topics by using a “third person” approach, talking about adolescents
in general terms before specifically focusing on the young person.

Some young people your age drink alcohol. What’s happening in your friendship group?

Then . . .

Do you drink alcohol?

Additional information can be ascertained by noting the body language and the mood
of the individual during the interview. For example, loss of eye contact, turning away
from the clinician, and uncomfortable facial expressions can indicate tension related to
the topic of discussion. On the other hand, a young person may appear at ease despite
describing having experienced significant negative consequences of his or her drinking.
In these situations, further exploration is needed to determine whether this is attributable
to their developmental stage or whether there is another explanation.

Having ascertained that the person does drink alcohol, further important details are
usually best obtained using a conversational style although some clinicians use question-
naires or scales. The latter can complement the information obtained in the interview and
can be useful for monitoring outcomes of interventions (see Chapter 12). Whatever the
method, maintaining rapport is important to continue working with the individual. It is
important that the young person does not feel as if they are being “interrogated.”

Age of onset of drinking

This is usually defined as the age at which more than a sip of alcohol was consumed.
It is important to ascertain age of onset of drinking because early onset is associated
with increased risk of alcohol dependence18,19 (see Chapter 2). Establishing at what
age (approximately) the individual began drinking regularly, the frequency of alcohol
consumption, and amounts consumed also gives an indication of the degree of neuro-
adaptation that may have occurred. Recalling amounts of alcohol consumed can be difficult
for adults as well as for young people as they are unlikely to have been monitoring their
consumption of alcohol during the course of a night of socializing. One technique to
address this is to ask the young person to reflect on their last drinking occasion and try to
recall the number of each type of drink according to its trade name, as it is often easier
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to remember this rather than the type of alcohol (beer, wine, or spirits) (e.g., ‘Four and
coke, three and two full strength beers,’ etc.). This method of ascertaining self-reported
alcohol consumption has been shown to result in more accurate reports of consumption
than global questions (e.g., “How many beers did you have?”).20

Patterns of drinking

Drinking patterns can vary quite substantially over time; therefore, obtaining patterns
of drinking at different periods is useful. The periods best recounted by young people
are the most recent (e.g., past week or last drinking occasion) and the heaviest drinking
period. The latter may be the same as the most recent or may have occurred months
previously. Establishing the nature of the heaviest drinking gives an indication of the
extent of alcohol consumption in that particular young person. Inquiring about the context
of drinking (alone, with peers, or both), attitudes of peers to alcohol and other drug use,
perceived benefits of drinking as well as availability of alcohol in the home, and parental
attitudes to drinking can also give the clinician valuable insight into the context of alcohol
in the individual’s life.

Sometimes young people are unable to describe the details of their drinking because
they pay no attention to what they consume or because of blackouts on drinking occasions.
In such circumstances, a discussion with the young person about the beverage types (beer,
wine, spirits) and drink sizes can provide opportunities for health education. It should be
noted that commercial products very often contain more than one “standard drink”—about
10 g alcohol, although what is considered a standard drink varies from country to country
(see Chapter 4). This can be reviewed and monitored at future clinical interviews.

Alcohol-related consequences

This is a particularly important aspect of the clinical interview. Addressing alcohol misuse
involves working through these consequences with the young person. In addition, alcohol-
related consequences in adolescence may have prognostic implications as they have been
shown to be associated with increased risk of alcohol use disorders in young adulthood.20

For example, questions such as the following have to be asked:

Have you ever been intoxicated?
Many times? How often does this happen?
Some young people plan deliberately to get drunk . . . do you?
A few of the young people I see tell me that they have had blackouts and cannot remember the
next day what happened the night before . . . They hear about the things they got up to from
friends or see it in photos or on film on the Internet—has that ever happened to you?
Some, particularly males, tell me that they have been involved in alcohol-related fights or
assaults, have you ever been caught up in that sort of thing? Were you physically hurt or did
you hurt someone else or both?

Other important alcohol-related consequences to ascertain are as follows:

� Hangover—does it occur after every/most occasions of drinking?
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� Alcohol-related accidents (road trauma, machinery—particularly if in manual employ-
ment).

� Alcohol-related sexual risk taking (unprotected sex, sexual intercourse that is later
regretted, unplanned pregnancies).

� Other alcohol-related consequences. After making the above inquiries, it is useful to
ask the young person about any other problems they may have experienced that do not
fall into the typically reported categories listed above.

Polysubstance use

It is very common for young people to use more than one psychoactive substance and
it is therefore important to always screen for use of substances other than alcohol. Most
young people do not consider tobacco to be a “drug,” so cigarette smoking needs to
be explicitly asked about. Each specific group of illicit substances should also be asked
about including cannabis, ecstasy and other “party” drugs, amphetamines such as “speed,”
“ice” (methamphetamine) and cocaine, benzodiazepines, opiates including heroin and
prescription opiates (long-acting morphine, etc.), as well as other prescription medications
such as ibuprofen (with or without codeine) and others.

For any given substance, information to gather includes the duration of use (weeks,
months, years), how often that particular substance is used and the amount used (e.g., how
many cigarettes a day, how many times marijuana is used in a given week or on a given
day, etc.), and route of administration (ingestion, inhalation, injection where relevant).

Seeking and integrating information from multiple sources

When dealing with adolescents, it is often helpful to obtain information from multi-
ple sources. Parents or family provide a particularly important perspective. This in-
cludes not only the details relating to alcohol consumption but also the nature of the
adolescent–family relationship. The importance of family has consistently been noted in
the literature.5,21 Further, family relations have been postulated to be important to the
development of a healthy self-concept in the adolescent.21

Consent

Generally, consent of the young person should be sought prior to seeking this information.
If the consultation has commenced with the parents and young person in attendance prior
to seeing the young person alone, consent is implied—although it is good practice to
address the issue when talking with the teenager alone. Reminding the young person
that seeking this information will not compromise the confidentiality of what has been
disclosed by the young person in the consultation is particularly important. Teenagers
generally give consent readily, although they may seek reassurance regarding certain
things they would not want revealed. It can be explained to the adolescent that obtaining
information from relevant others is a common practice in (adolescent) health care and
that the reason for seeking such information is not to “check on” the young person’s
honesty, rather that it can provide additional perspectives that are helpful to developing an
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intervention. Listing the sort of information that would be sought can help the adolescent
understand this. Sometimes it is appropriate to have the young person present when the
parents are interviewed while at other times it is better to discuss issues separately if there
are sensitive matters that need to be addressed.

Areas to explore with parents/family

Apart from a generic history of the young persons’ developmental milestones from birth
and their school history, specific details to explore with regard to alcohol include patterns
of alcohol consumption among family members, parental “rules” (if any) relating to
drinking, consistency (if any) in parental approach to the young person’s drinking, family
history of alcohol or other drug use or abuse and of mental health disorders, patterns
of alcohol consumption among peers, and alcohol and drug education (if any) that has
occurred at school.

Reliability and validity of any information collected always needs consideration. Specif-
ically, underlying motivations of individuals need thought. For instance, parents may have
a strong emotional investment in the family and may be less objective in their responses
to the clinician. Parents may also feel inclined to give socially desirable responses. Ado-
lescents, on the other hand, given their growing autonomy and independence from the
family, may be inclined to report a negative picture of the family. Information from
multiple sources should therefore be taken on balance.

Information from other sources such as school or other professionals involved with the
adolescent should follow similar principles. Discussion with the young person regarding
the reasons for seeking this information, confirmation of confidentiality and consent from
the young person are all required.

Physical examination

As part of the assessment of the young person, medical professionals may need to conduct
a physical examination. Adolescents, especially young individuals, are usually very self-
conscious about their bodies and even a routine examination can be quite confronting
for them. Any physical examination must therefore be undertaken with care, respect, and
sensitivity. Preliminary explanation of why the physical examination is needed, what it
will involve and importantly, what it will not involve, usually help make the young person
feel more comfortable. Attention to privacy and modesty at all times is important as well
as awareness of cultural and gender issues. Generally, male doctors who need to examine
a female adolescent arrange for a chaperone to be present. Providing feedback during
the examination is helpful as it is a key opportunity to reassure young people about their
development.

Physical examination should include measurement of height, weight, and blood pressure
and mapping these against charts with normative data. Physical signs in young people
who are experiencing problems with alcohol are not common. Rarely, a young person may
have an enlarged liver if the drinking has been occurring at a high dose for a considerable
length of time. Other signs of substance use (e.g., intravenous injection sites) may be
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evident and serve to confirm the history given or provide an opportunity to continue the
comprehensive assessment.

Finishing the clinical interview

Finishing the clinical interview is as important as its opening. Young people generally
appreciate feedback after they have engaged in the process of answering questions and
sharing information about themselves. Summarizing the assessment and providing an
initial opinion, or at least a framework of “where to from here” is therefore important.

Formulation

Gathering and integrating the information outlined above enables a formulation that
includes several domains:

1. Diagnoses:
� Alcohol related: Specifically, whether the misuse of alcohol by the young person is

a manifestation of adolescent experimentation with alcohol or whether there is an
alcohol use disorder (DSM-IV alcohol abuse or dependence).

� Mental health diagnoses such as depression or anxiety.
� General health diagnoses such as diabetes and asthma.

2. Risk factors/protective factors: An evaluation of risk and protective factors, identifying
those that might be addressed as part of the intervention.

It is always useful to provide a balanced feedback, presenting not only those areas that
are advisable to address and the reasons why but also the positive aspects of the young
person who have emerged during the assessment. Sometimes, it can be difficult to come
up with positive messages, especially if the interview has been challenging and the young
person difficult to engage; at the very least the young person can be commended for
having attended the assessment.

It is important to note that a comprehensive assessment of a young person frequently
takes more time than usual, but it can often be conducted on more than one consultation.
Subsequent interviews can yield further valuable information that develops the clinical
picture of the young person and their alcohol consumption. This is not unusual, and
reflects that it is rare to be able to ascertain the whole picture in one interview. It can
also be due in part to the young person becoming more comfortable with attending the
appointments.

Motivational interviewing

The health care of young people often needs to be opportunistic and the clinical interview
of a young person is one such opportunity. An underlying principle of opportunistic health
care of young people is that they are typically motivated by the “here and now” rather
than by future benefits of changing current drinking patterns. The goals of adolescence
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(refer to Table 11.1) are generally more important to them than doing things to improve
their health, especially long-term health. Notwithstanding this, treatment goals can be
made relevant to them. For instance, during the course of the interview, young people
can be made aware of levels of consumption (standard drinks in various containers or
commercial products of alcohol, strength of beverages, etc.), how their drinking can affect
their appearance and their ability to socialize. The effects of heavy alcohol consumption
on brain function can be useful to mention, particularly with respect to what is important
to them, be they recreational, educational or employment achievements. Many young
people describe continuing to feel impaired beyond the “hangover.” This may relate to
the effects of alcohol, or sleep deprivation, or other reasons. Discussing these concepts
with young people is valuable opportunistic health education. Sharing examples of when
this has been observed is helpful; the young person may be able to reflect on someone
they know (such as friend, relative, and colleague) who performs less well after heavy
drinking.

Encouraging the young person to participate in the negotiation of treatment plans
helps maintain engagement in treatment and empowers change.22 Discussion with the
young person that works toward developing concrete short-term goals (weeks to months)
related to their drinking (or other issues that arise during the interview) also helps the
young person stay motivated to address their health and well-being. Promotion of self-
management skills is also of key importance when working with young people. They need
to develop a sound knowledge of the triggers and the nature of excessive drinking that is
specific to them. The clinical interview is an ideal opportunity to explore with the young
person the symptoms and signs that trigger excessive drinking and the strategies that can
be put in place to help them adopt a lifestyle that reduces complications. Talking about
access and use of support services is also a critical component of self-management.

Above all, it is essential that these discussions are always delivered in a nonjudgmental
or nonpatronizing way and at a level that is developmentally and cognitively appropriate,
adapting as the young person matures.

Resources for practitioners, patients, and families

� The “ABC of Adolescence” series of 12 articles published by the British Medical
Journal in 2005.

� Gilvarry E, McArdle P, eds. Alcohol, Drugs and Young People: Clinical Approaches.
London: Mac Keith Press; 2007.

� Latt N, Conigrave K, Marshall J, Saunders J, Nutt D, eds. Addiction Medicine: Oxford
Specialist Handbooks. Oxford: Oxford University Press; 2009

� Simmons M, Shalwitz S, Pollock S et al. Adolescent Health Care 101: The Ba-
sics. San Francisco, CA: Adolescent Health Working Group; 2003 Available at:
http://www.ahwg.net/assets/library/74 adolescenthealthcare101.pdf. Accessed August
14, 2010.

� American Academy Pediatrics. Available at: www.aap.org. Accessed August 14, 2010.
� World Health Organisation. Child and adolescent health and development. Available

at: www.who.int/child adolescent health/en/. Accessed August 14, 2010.

http://www.ahwg.net/assets/library/74_adolescenthealthcare101.pdf
http://www.aap.org
http://www.who.int/child_adolescent_health/en/
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Key points

� Two important roles of assessment are to provide feedback to the individual on their alcohol
use and to develop a rapport between the therapist and the individual. A collaborative
approach is recommended to build rapport and engage the young person in assessment.

� Assessment measures and biomarkers and their use in younger adults are a developing
area. However, more information and development of measures directly addressing the
patterns of use and problems for young adults are required.

� There are a number of valid and reliable measures that can aid the thorough assessment
of alcohol use and associated problems in young adults.

Given the high prevalence of alcohol-related harms and alcohol use disorders in young
adults, reliable, valid and early detection and assessment of problems is critical. The
current chapter summarizes the literature on assessment including, the role of assessment
in clinical practice, a review of reliable and valid measures and how to use them, and the
challenges of assessment in young adults.

Assessment in practice

Clear, well-documented assessment is important for the understanding of alcohol-related
problems and is the first stage in the identification of problems associated with alcohol
use, and in treatment. Assessment should cover both a review of the quantity of alcohol
used and its health and social consequences. In clinical practice, two important roles of
assessment are to provide feedback to the individual on their alcohol use and to develop

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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a rapport between the therapist and the individual. Some of these aspects are dealt with
in detail in Chapter 11.

The aim of assessment is to:

1. identify individuals who continue to drink alcohol despite the harms it is causing them,
2. quantify the amount of alcohol consumed,
3. ascertain the main diagnosis and comorbid disorders as well as harms (e.g., physical,

psychological, familial, work related, and social) associated with alcohol misuse,
4. highlight the areas that require intervention (e.g., alcohol consumption) so that goals

can be set and a management plan can be devised,
5. identify a baseline against which improvement or deterioration can be measured, and
6. build rapport—as assessment typically occurs at the beginning of a therapeutic re-

lationship, it provides an opportunity to build rapport and to develop a common
understanding of the reasons for treatment.

Assessment measures for alcohol misuse have proliferated and are useful in the sys-
tematic collection of the information required for a thorough assessment. Measures range
from brief screening interviews by general health care workers, which may lead to early
intervention, to in-depth assessment of psychosocial functioning including alcohol use
disorder.1

The diagnosis of alcohol use disorder is a critical component of any comprehensive
assessment. However, individuals with acute alcohol-related problems may be in contact
with clinical services and should be considered in assessment even when diagnostic
criteria are not met. For example, a person may present to a clinical emergency service
after injuring him(her)self while drinking. Alternatively, an individual may have contact
with emergency services after attempting suicide while intoxicated with alcohol following
a relationship breakdown.

Table 12.1 lists the criteria for alcohol use disorders according to the American Psychi-
atric Association’s Diagnostic and Statistical Manual of Mental Disorders, fourth edition
(DSM-IV).2 For a diagnosis of alcohol dependence, three of the seven dependence symp-
toms are required. For a diagnosis of alcohol abuse, at least one of the four abuse symptoms
must be met. It should be noted that DSM-IV is currently being revised and one of the
proposals is to do away with the distinction between abuse and dependence.

Assessment measures in young adults

Standardized methods of screening for excessive drinking and problems associated with
drinking include clinical examination, questionnaires of use, harms and diagnosis, and
testing for biological markers. The most reliable and valid of the measures available are
reviewed in this chapter.

We identified assessment instruments for alcohol use and associated problems employed
with young people through previous literature reviews3–5 and database searches. We
include only measures that have sound psychometric properties in younger populations.
We also provide information on the number of citations each measure has generated thus
far, based on listings in Scopus.
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Table 12.1 DSM-IV criteria for alcohol abuse and alcohol dependence.

DSM-IV diagnosis DSM-IV criterion Description

Alcohol abuse “Major role” Recurrent use despite the inability to fulfill major
role obligations at work, school, or home

“Hazard” Recurrent use in physically dangerous
situations

“Legal” Recurrent use despite substance-related legal
problems

“Social” Recurrent use despite substance-related social
or interpersonal problems

Alcohol dependence “Tolerance” Need for greater amounts or diminishing effect

“Withdrawal” Withdrawal

“Larger” Using more alcohol or for longer than intended

“Cut down” Desire or unsuccessful efforts to cut down

“Time spent” A great deal of time obtaining, using, or
recovering from the effects of alcohol

“Give up” Reduction in important activities because of
alcohol use

“Continue” Continued use despite knowing alcohol is
causing a significant problem

It should be noted that although this chapter focuses on alcohol, many of these measures
assess problems with substances other than alcohol as well. Since other drug use is
common amongst younger problem drinkers we are broad in the inclusion of measures.3

In addition, while the focus of this chapter is the assessment of alcohol use disorders in
young people (aged 12–25) many of the measures listed in Table 12.2 were specifically
developed for use in adolescence. There are very few measures targeting young adults
(18–24 years). Young adults over the age of 18 tend to be assessed using measures
developed and standardized in adult populations, which have been applied to younger age
groups with little empirical basis. The exception is college students in the United States for
whom growing concerns over their problematic alcohol use has led to the development of
specific measures.4 These include the College Alcohol Problem Scale—Revised,6 Young
Adult Alcohol Consequences Questionnaire7 and the Young Adult Alcohol Problem
Screening Test.8 It should be noted that the problems assessed with these instruments are
likely to be specific to young adults attending US college campuses and may not apply to
the young adult population in general.

The measures identified can be divided into the following five categories according to
their purpose:

� Screening instruments
� Comprehensive measures of alcohol use and related problems
� Diagnostic interviews
� Expectancy and readiness for change
� Measures of quantity and frequency of use
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Table 12.2 Assessment instruments for alcohol use problems in young adults.

Assessment instrument Items Timea (min) Administration Description Citationsb

Screening instruments
Adolescent Alcohol
Involvement Scale43

14 5 Self- or
interviewer-rated
questionnaire

Assesses the type and the frequency of alcohol use through
questions on reasons for drinking, drinking context, last
drinking episode, short- and long-term consequences,
adolescent’s/others’ perception of drinking

46

Adolescent Drinking
Index44

24 5 Self-rated
questionnaire

Assesses the severity of drinking problems by measuring
psychological, physical and social symptoms, and loss of
control. Subscales measure self-medicating drinking and
rebellious drinking

32

Adolescent
Obsessive–Compulsive
Drinking Scale45

14 5–10 Self-rated
questionnaire

Measures obsessive thoughts about alcohol and the distress
associated with them (interference scale), and inquires about
compulsive drinking behaviors and efforts made to resist
drinking (irresistibility scale)

8

Alcohol and Drug Problem
Acknowledgement Scale46

13 5 Self-rated
questionnaire

Scale from the Minnesota Multiphasic Personality Inventory
for Adolescents. Assesses willingness to acknowledge
substance use-related symptoms, attitudes, and beliefs

26

Alcohol and Drug Problem
Proneness Scale46

36 10 Self-rated
questionnaire

Scale from the Minnesota Multiphasic Personality Inventory
for Adolescents. Assesses potential for developing substance
use problems based on family and peer characteristics,
academic interests, and antisocial behaviors and beliefs

26

Alcohol Use Disorders
Identification Test9

10 2 Self- or
interviewer-rated
questionnaire

Assesses hazardous drinking and major physical and
psychosocial consequences

881

College Alcohol Problem
Scale—Revised6

8 3 Self- or
interviewer-rated
questionnaire

Assesses frequency of drinking-related personal and social
problems. Personal problems relate to self-esteem and
problems with appetite or sleeping; social problems address
involvement in hazardous situations and legal problems

26

(continued)
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Table 12.2 Assessment instruments for alcohol use problems in young adults. (Continued)

Assessment instrument Items Timea (min) Administration Description Citationsb

CRAFFT47 6 2 Self- or
interviewer-rated
questionnaire

CRAFFT is an acronym of the first letters of key words from
the six items of the questionnaire, which assesses substance
use and related problems

88

Drug Use Screening
Inventory—Revised48

159 20 Self- or
interviewer-rated
questionnaire

Assesses substance-use severity and problems with
behavior patterns, health, mental illness, social competency,
peer and family relations, school, work, and leisure

124

Leeds Dependence
Questionnaire49

10 2–5 Self- or
interviewer-rated
questionnaire

Assesses the pathophysiological components of substance
dependence (tolerance and withdrawal) in psychological
terms

65

Personal Experience
Screening
Questionnaire50

40 10 Self-rated
questionnaire

Assesses the severity and history of substance use,
psychosocial problems, and response distortion tendencies
(faking good and faking bad)

54

Problem Oriented
Screening Instrument for
Teenagers51

139 20–25 Self-rated
questionnaire

Assesses substance use, physical and mental health, family
and peer relationships, educational and employment status,
social skills, leisure and recreation, and aggressive and
delinquent behavior

87

Rutgers Alcohol Problem
Index52

23 10 Self- or
interviewer-rated
questionnaire

Assesses the consequence of alcohol use on family and
social relations, psychological and neuropsychological
functioning, delinquency, and physical problems

411

Substance Abuse
Proclivity Scale53

36 10 Self-rated
questionnaire

A scale derived from the Minnesota Multiphasic Personality
Inventory designed to detect substance abuse tendencies in
adolescent and young adult males

3

Substance Abuse Subtle
Screening
Inventory—Adolescents54

100 10–15 Self-rated
questionnaire

Designed to identify individuals who have a high probability of
having a substance use disorder; includes items seeking to
identify those who are unwilling or unable to admit substance
abuse

77

Young Adult Alcohol
Problem Screening Test8

27 10 Self-rated
questionnaire

Measures adverse consequences of drinking, including role
failure, social/interpersonal problems, legal problems,
hazardous situations, withdrawal, tolerance, acute effects of
intoxication, damaged self-esteem

106
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Comprehensive measures
Adolescent Drug Abuse
Diagnosis55

150 45–55 Structured interview Assesses substance use, medical and psychological status,
legal involvement, family background/problems, peer
relations, social activities, and school/employment

56

Adolescent Problem
Severity Index56

85 45 Structured interview Addresses reason for assessment, referral source, and
adolescent’s understanding of reason for referral. Assesses
substance use, family and personal relationships, school and
work, legal, medical, and psychosocial adjustment

12

Adolescent
Self-Assessment Profile57

225 25–50 Self-rated
questionnaire

Assesses the frequency, benefits, and consequences of
substance use, as well as risk factors associated with
substance involvement

5

Comprehensive Addiction
Severity Index58

Varies 45–90 Semistructured
interview

Measures substance use, education, leisure and use of free
time, peer relationships, family (including history and abuse),
legal history, and psychiatric status

56

Global Appraisal of
Individual Needs59

1606 60–120 Self- or
interviewer-rated
questionnaire

Measures the recency, breadth, and frequency of problems
and service utilization related to substance use; physical and
mental health, risk and protective factors, environment and
employment situation

169

Personal Experience
Inventory60

276 45–60 Self-rated
questionnaire

Assesses the severity, frequency and onset of substance
use, risk and protective factors, and response distortion
tendencies. Includes screens for eating disorders, suicidality,
trauma history, and parental history of substance use

103

Teen Addiction Severity
Index61

154 20–45 Semistructured
interview

Assesses substance use and functioning in the domains of
school, employment, family and peer relationships, and legal
and psychiatric status

42

Young Adult Alcohol
Consequences
Questionnaire7

48 n/a Self-rated
questionnaire

Assesses drinking-related problems in eight domains:
social/interpersonal, impaired control, self-perception,
self-care, risk behaviors, academic/occupational
consequences, physical dependence, and blackout drinking

19

(continued)
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Table 12.2 Assessment instruments for alcohol use problems in young adults. (Continued)

Assessment instrument Items Timea (min) Administration Description Citationsb

Diagnostic interviews
Adolescent Diagnostic
Interview62

213 45 Structured interview Assesses lifetime DSM-IV disorders, as well as the level of
functioning, severity of psychosocial stressors, and memory
and orientation

49

Composite International
Diagnostic
Interview—Substance
Abuse Module63

38 30–45 Structured interview Assesses lifetime DSM-IV and ICD-10 substance use
disorders, quantity and frequency of use, age of onset,
impairment and treatment for reported symptoms

NA

Customary Drinking and
Drug Use Record64

Varies 20–30 Structured interview Assesses current and lifetime DSM-IV substance use
disorders, level of substance involvement,
psychological/behavioral dependence symptoms, and
negative consequences

124

Diagnostic Interview
Schedule for Children
Version IV65

Varies 70–120 Structured interview Assesses lifetime, past year and past month DSM-IV and
ICD-10 psychiatric disorders. Also collects information about
age of onset, impairment and treatment for reported
symptoms. Separate forms exist for the child and parent

790

Structured Clinical
Interview for
DSM-IV—Adolescent
Version66

Varies 60–90 Structured interview Assesses current and lifetime psychiatric disorders and
collects information regarding the onset and remission of
reported symptoms

128

Expectancy and readiness for change measures
Alcohol Expectancy
Questionnaire—Adolescents67

90 20–30 Self-rated
questionnaire

Measures individual’s expected effects of alcohol use. Both
positive and negative expectancies are assessed

248

Circumstances,
Motivation, Readiness and
Suitability68

42 5–10 Self-rated
questionnaire

Aims to predict retention of treatment by assessing external
and internal motivation, readiness for treatment, and
perceived appropriateness of treatment modality

103

Drug Avoidance
Self-Efficacy Scale66

16 5 Self-rated
questionnaire

Assesses adolescent’s ability to refrain from substance use in
different high risk situations (e.g., boredom, interpersonal
influence, availability of substances)

6
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Perceived Benefit of
Drinking Scale69

5 2 Self-rated
questionnaire

A nonthreatening problem severity screen that assesses
beliefs about benefits received from substance use. Based
on idea that the higher the perceived benefit, the higher the
likelihood of substance use

11

Problem Recognition
Questionnaire70

25 5 Self-rated
questionnaire

Assesses adolescent’s readiness for treatment and
receptivity to substance use change

33

Quantity and frequency of alcohol use
Alcohol Time Line
Follow-Back71

Varies 10–30 Self- or
interviewer-rated
questionnaire

Estimates quantity/frequency of daily drinking up to 12
months from interview date, using calendar, and memory aids

909

Form 9072 58 40–60 Semistructured
interview

Reconstructs substance use for the past 90 days 115

aApproximate time that it takes to complete.
bNumber of citations in SCOPUS as on April 21, 2010.
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Screening instruments

Screening measures are often the first step in the assessment of alcohol problems as they
are designed to determine whether an alcohol problem might exist. There are range of
screening instruments available for alcohol (Table 12.2). The most widely used is the
Alcohol Use Disorders Identification Test (AUDIT).9 In choosing a screening instrument
it is important to consider the target problems you are screening for and the population on
which the measure was developed. The time required to complete a screening instrument
ranges from 2 to 25 minutes, so the setting in which screening is to take place (e.g.,
emergency room, clinical treatment program) is critical in the choice of measure.

Alcohol Use Disorders Identification Test

One of the most commonly used screening measures is the AUDIT.9 The AUDIT was
developed as a simple method of screening for excessive drinking and to assist in brief
assessment. The AUDIT can assist in the identification of excessive drinking as the cause
of the presenting problem. It also provides a framework for intervention to help risky
drinkers reduce or cease alcohol consumption. The AUDIT helps to identify alcohol de-
pendence and some specific consequences of harmful drinking. It is particularly designed
for the use by health care practitioners, but can be self-administered. More recently, in-
ternet/mobile phone technology has been used with success in the administration of the
AUDIT, particularly when young people are concerned.10

The scores on the AUDIT have been designed to reflect practical responses to the level
of alcohol-related problems. Four levels of risk have been defined.11 The first level refers
to low-risk drinking or abstinence. The second level corresponds to alcohol use in excess
of low-risk guidelines: AUDIT score between 8 and 15. A brief intervention using simple
advice and education materials is recommended for people in this level. The third level is
suggested by AUDIT scores in the range of 16–19 and represents harmful and hazardous
drinking. This can be managed by a combination of simple advice, brief counseling and
continued monitoring, with further diagnostic evaluation indicated if the individual fails
to respond. The fourth risk level is suggested by AUDIT scores in excess of 20. These
individuals require diagnostic evaluation and possible treatment for alcohol dependence.

Comprehensive measures of alcohol use
and related problems

If the initial screen indicates presence of a problem, more comprehensive measures can
be used to delineate the nature, history, and severity of alcohol problems, to assign an
alcohol use disorder diagnosis, to assess the effects of drinking on multiple domains of
functioning, and to determine the risk factors that predispose an individual to alcohol
misuse. As younger problem drinkers are more likely to report history of trauma, suici-
dality, and comorbidity with other psychological conditions, such comprehensive assess-
ments are important.5 Comprehensive measures include problem-focused interviews and
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multiscale questionnaires. Reliable and valid examples of comprehensive measures have
been included in Table 12.2.

Diagnostic interviews

Structured diagnostic interviews have been developed in order to reliably assess psychi-
atric disorders according to the major classification systems. Structured interviews assess
mental disorders in a systematic and standardized way to increase the reliability of diagno-
sis. In structured interviews, questions are designed to be short and easily understood, with
most requiring dichotomous yes/no responses, and only a few requiring an open-ended
response. The reliability and validity of some of these measures have been established in
younger age groups and these are presented in Table 12.2.

The applicability of current diagnostic criteria and instruments to younger age groups
(12–25 years of age) is an issue of increasing interest and research focus. The current
diagnostic criteria (see Table 12.1) and assessment instruments were largely developed
and standardized using adult populations12 and have been subsequently applied to younger
age groups with little empirical basis.

When assessing problems with alcohol use among youth, it is necessary to distinguish
between normative and clinically significant behaviors. For example, the prevalence of
tolerance symptoms (Table 12.1) among younger age groups is particularly high. These
high rates may be partially explained by a mild to moderate degree of tolerance symptoms
reflecting normal developmental processes in youth13 (see Chapter 5). Compared to older
adults, adolescents and young adults also have higher levels of impulsivity and behavioral
disinhibition,14 characteristics that overlap substantially with diagnostic criteria that reflect
use of alcohol in risky situations such as those represented in the hazard and legal criteria
(Table 12.1).

There is some support for the reliability and validity of these diagnostic criteria and
instruments when applied to young people. For example, a meta-analysis15 found mod-
erate agreement across studies in the prevalence of symptoms, the ratio of alcohol abuse
to dependence diagnoses, and the prevalence of physiological dependence among adoles-
cents. Alcohol use disorder diagnoses also show good discriminant validity in younger
age groups, in that the prevalence of these disorders was considerably higher in clinical
than in community samples.16

However, some of the alcohol use disorder criteria have been identified as problematic
among young adults in that they are endorsed differentially by populations defined by
various demographic variables. The hazard and legal criteria (Table 12.1) were found to
be related to young adults that tended to be male, older, and predisposed to comorbid
conduct disorder.17 There were also significant gender differences. Males were more likely
to endorse social, hazard, and tolerance symptoms, and less likely to endorse major role
symptoms when compared with their female counterparts.18 Recent studies have also
shown that the hazard, legal, cut down, and continue criteria discriminate poorly between
young people with and without an alcohol use disorder. These criteria seem also to provide
somewhat redundant clinical information when applied to younger age groups.16,19

More recent analyses have shown that eight of the eleven DSM-IV alcohol use disorder
criteria perform differently when applied to different age groups.16,19 Younger adults were
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more likely to report the “tolerance,” “time spent,” “withdrawal,” and “larger” criteria,
when compared with their older counterparts.20 In contrast, older adults were more likely
to endorse “hazard,” “give up,” “major role,” and “cut down” when compared with the
younger age group. These analyses have also been replicated in the cannabis use disorder
criteria.21 These findings indicate that age-based differences in the reporting of alcohol
use disorder criteria should be interpreted with caution.

Other measures

Measures of expectancy and readiness for change, and of quantity and frequency of use
can be administered as needed, but may be particularly helpful in treatment planning and
in the evaluation of treatment effects.

Validity of self-reports

One of the issues to be considered in assessment is that the information about young
people’s use of alcohol and the associated problems is primarily obtained through self-
reports5 whose validity is often questioned. Obtaining information from other sources
has been used to verify assessment information but the effect of this on rapport should
be weighed against the benefits. For example, while parents are a common source of
information about young people’s involvement with alcohol, research suggests that parents
often do not know the extent of their child’s alcohol use and related problems since parent-
reported rates of alcohol use disorders and problems have repeatedly been found to be
lower than those reported by the adolescents themselves.22,23 Illustrating the consequences
of parental under-reporting, in one study 67% of alcohol use disorder diagnoses would
have been missed if parental report had been the only source of information. Conversely,
only 8% of the diagnoses would have been missed if adolescent self-report data alone
were relied upon.23 Clearly, self-reports are crucial for assessing adolescents for alcohol
use problems in spite of questions about their validity.

A long-standing concern over the use of self-reports is that respondents may intention-
ally minimize or exaggerate their alcohol use, depending on the perceived consequences
of disclosure. Underreporting of alcohol use is thought to be particularly likely among
individuals who have been coerced into treatment.24 Since adolescents are more likely
than adults to be forced into treatment, and since alcohol use by adolescents is illegal
in some jurisdictions, the risk of underreporting may be especially pertinent in this age
group. On the other hand, adolescents may also exaggerate their alcohol intake if alcohol
use is associated with status in their social setting, or if portraying themselves as having an
alcohol problem may help them avoid consequences such as incarceration.25 In addition
to intentionally distorting reports of alcohol use, developmental factors may also impact
on the validity of adolescents’ self-reports. Many adolescents are still maturing in terms of
social and emotional functioning, which may affect their insight into problems and their
willingness to report them. Similarly, various attitudes and behaviors that characterize
adolescence, such as risk-taking and rebellion, may also impair adolescents’ ability to
recognize and report alcohol-related problems.3
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Extant research on the validity of adolescent self-reports paints a mixed picture. Re-
liance on self-report has been found to be problematic in cases where alcohol use is
infrequent.26 It has also been noted that adolescents sometimes report higher pretreatment
alcohol use at the completion of treatment than at entry into treatment.27 Although it is
not clear from this finding whether pretreatment alcohol use was underreported at entry to
treatment, or overreported at treatment completion, other evidence indicates that under-
reporting at onset of treatment does occur among adolescents who are referred through
medical practitioners, social services, courts, or their parents.28 On the other hand, sev-
eral lines of evidence provide support for the validity of adolescent self-reports. First,
in school and drug treatment settings, few adolescents appear to endorse questions that
indicate “faking good” and “faking bad” tendencies.25 Second, many studies indicate
that adolescent self-reports of alcohol use tend to remain stable over time.29,30 Third,
correspondence between self-report and urinalysis has been found to be high among ado-
lescents who have been accepted into treatment, presumably because once in treatment,
disclosure of alcohol use carries no negative consequences.31 Furthermore, a study on
cannabis provides some indication that when adolescents are informed of the requirement
to provide a urine sample prior to completing self-reports of use, accuracy of self-reports
is quite high.32

Although some of the aforementioned findings suggest that in certain contexts the va-
lidity of adolescent self-reports is of concern, several factors have been found to increase
their validity, such us using standardized measures3; building rapport3; assurances of
confidentiality33; ability to verify responses through collateral informants34; and perform-
ing urine tests before obtaining self-report responses.35 Thus, the research on the validity
of adolescent self-reports of alcohol use illustrates that this is a complex issue, influenced
by many factors, including the characteristics of the respondent and the setting where they
are interviewed.

Biomarkers

Biological markers of alcohol consumption are often used in the assessment of adolescent
alcohol problems and as a means of verifying self-report of alcohol use. Biomarkers can
be considered in two groups: markers of acute alcohol consumption (Has the individual
been drinking today?) and markers of long-term alcohol consumption (Does the individual
have a chronic drinking problem?). They are considered in more detail below.

Acute biomarkers

The most commonly used biological measures are urinalysis and blood-alcohol content
(BAC).36 BAC is often measured using a breathalyzer. As these measures only detect
recent alcohol use, a positive test finding provides no information about the history,
patterns and severity of alcohol use. On the other hand, a negative test finding could be
due to short detection periods, or to sample tampering (e.g., providing someone else’s
urine).37 Thus, caution is required with the interpretation of findings from urinalysis and
BAC tests. Despite the limitations of these biomarkers, it has been suggested that their
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use is still valuable as it indicates to the adolescent that their self-reports will be checked,
which may promote reporting honesty. However, such checking can undermine rapport,
which is of critical importance.

Longer term use biomarkers

A number of biomarkers have also been tested for their potential in the detection and mon-
itoring of longer term problem drinking. These include carbohydrate deficient transferrin
(CDT), the liver enzymes glutamyltransferase (GGT) and aspartate aminotransferase
(AST), and the early detection of alcohol consumption (EDAC) test. These markers de-
tect the degree of physical alcohol-related harm an individual has experienced. Most of
the research on these biomarkers has been conducted with adult populations. Intuitively,
it seems unlikely that these biomarkers would perform well at detecting harms in younger
drinkers given that younger drinkers tend to consume alcohol in a sporadic manner,
have short drinking histories, and have a liver function that is more resilient to alcohol-
related damage.38 Indeed, the few studies that have examined younger drinkers (generally
college-age populations) indicate that these biomarkers have poor sensitivity and minimal
association with self-reported alcohol consumption.39–41 Findings for a new generation
of biomarkers such as phosphatidylethanol (PEth) and fatty acid ethyl esters (FAEEs) are
also not promising. A recent study of 16–19-year-old drinkers found that these markers
had poor sensitivity, poor agreement with interviews and with each other.42 Clearly, more
information on the utility of these markers in young adults is required, and in particular
on their utility in the 12–18-year-old age group, which has been underresearched thus far.
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Chapter 13

Recognition and acute management
of severe alcohol intoxication and
withdrawal in youth
Federico E. Vaca1 and Rockan Sayegh2

1Department of Emergency Medicine, Yale University School of Medicine,
New Haven, CT, USA
2Center for Trauma and Injury Prevention Research, University of California Irvine,
School of Medicine, Orange, CA, USA

On February 19, 1980, Bon Scott, lead singer of one of the most successful rock bands ever,
AC/DC, passed out in a car on his way home after a night of heavy drinking. A friend left him
to sleep in the car because he could not be awakened. A few hours later Bon Scott was found
lifeless and was rushed to London’s King’s College Hospital where he was pronounced dead
on arrival. At the coronial enquiry the cause of death was listed as “acute alcohol poisoning.”

Key points

� Heavy episodic (binge) drinking in youth is a key contributor to alcohol poisoning.
� The clinical care goal in successful treatment of a youth with alcohol poisoning begins

with out-of-hospital recognition.
� Although young persons may have stopped consuming alcohol some time before their pre-

sentation to the emergency department, blood alcohol level may continue rising through
the initial medical assessment, resuscitation, and treatment phases.

� The mainstay emergency care treatment objective of alcohol poisoning is aggressive
respiratory and cardiovascular supportive care.

� In youth who are intoxicated but awake with a secure airway at the initial presentation,
the emergency treatment team should perform a thorough focused physical examination;
the objective is to identify evidence of traumatic injury that may be masquerading as
“intoxication” or coexisting with severe intoxication.

� Peers, parents, police, and EMS should work together in youth poisoning identification
and start basic lifesaving measures infield treatment.

� Peers, parents, and police need to carefully monitor if the youth becomes unconscious
and refrain from giving food or liquids as this may exacerbate nausea and vomiting.

� Strong consideration should be given to psychosocial and mental health evaluation of a
youth with an alcohol poisoning event.

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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As children ultimately transition into adolescence and then into emerging adulthood,
they are faced with a paradoxical life stage; one that imparts greater physical strength and
capacity for decision making, yet has substantially greater risk of premature morbidity
and mortality. Further, during this important transition, young people remain particularly
vulnerable to substance abuse, of which alcohol (ethanol) is noted to be the drug of choice
among adolescents in the United States.1

Globally, with relatively few exceptions in developed countries, the consumption of
alcohol is a socially acceptable practice (see Chapter 1). The World Health Organization
(WHO) estimates that throughout the world approximately 2 billion people consume
alcohol.2 Unfortunately, significant premature morbidity and mortality are frequently the
result of episodic, regular, and chronic alcohol consumption in young people. While in
most instances long-term health consequences of alcohol use include a constellation
of serious liver diseases, increased risk of multiple types of cancer, and cardiovascular
disease,3–5 more acute consequences such as injury-related disability and death are more
prevalent in adolescent and young adult populations. To make matters worse, the number
of years of potential life lost in youth due to alcohol-related injury death is staggering, and
the burden to societies and communities throughout the world remains overwhelming.
In the United States alone, the Centers for Disease and Control and Prevention (CDC)
report that between 2001 and 2005, nearly 5,000 deaths of young people younger than
age 21 were associated with excessive alcohol consumption.6

Alcohol consumption patterns among youth

When adolescents and young adults throughout the world consume alcohol, heavy episodic
drinking or binge drinking (consumption of five or more drinks in a single session7) is a
common and prevalent pattern of drinking8–10 (see also Chapter 1). Recent studies in the
United States have shown that, in general, alcohol use begins at ages 12–14 and that there
is a consistent rise in binge drinking in the ages of between 12 and 21 years.11,12 Further,
a national study showed that more than 7 million youth aged 12–21 in the United States
reported an episode of binge drinking within a 30-day period prior to being surveyed.13 In
Canada, a 2009 study conducted by the Canadian Centre for Addiction and Mental Health
showed that 1 in 4 Ontario teens surveyed screened in the binge-drinker category.14 A
recent English study showed that 17% out of nearly 7,800 students in the ages between
11 and 15 surveyed across schools in England reported being drunk at least once within
a 30-day period in 2008.15 Finally, a survey conducted by the European School Survey
Project on Alcohol and Other Drugs (ESPAD) in 35 European countries found that 43%
of 15–16-year-old teens reported drinking five drinks or more on one occasion during
a 30-day period.10 Unfortunately, no matter what the geographic location, the pattern
of binge drinking among adolescents and young adults continues to pose serious health
threats to themselves, their families, and their communities.

Alcohol consumption consequences

In the United States, alcohol consumption remains a formidable contributing factor to
injury and fatal motor vehicle collisions, homicides, and suicides that encompasses the



P1: KAE/UKS P2: KAE

BLBK365-13 BLBK365-Saunders February 26, 2011 10:6 Trim: 244mm×172mm

Recognition and acute management of severe alcohol intoxication and withdrawal in youth 233

three leading causes of death among 15–24-year-old youth.16,17 As a result, a considerable
amount of morbidity is routinely encountered in emergency departments. Adolescents and
young adults are regularly treated for excessive alcohol consumption-related events due
to intentional and unintentional injury, sexual assault and abuse, and alcohol poisoning.

Beyond the United States, other countries encounter similar acute medical care and
public health burdens with adolescents and emerging adults related to alcohol abuse. In
2000, the ESPAD report showed that 13% of 15–16-year-old teens surveyed had been
involved in an accident or had been injured as a result of alcohol consumption.18 Further,
from 2000–2003, nearly 2,400 Canadians younger than 25 years were admitted to Cana-
dian hospitals for an alcohol-associated injury.19 Between 1997 and 2007, 40% of the
594 Croatian children ages 0–18 years had alcohol-attributable admissions to a pediatric
hospital.20 In 2007, the German Federal Commissioner for Narcotic Drugs reported that
the number of alcohol poisoning hospitalizations had doubled since 2000.21 Dutch youth
hospital admissions due to alcoholic poisoning have also been noted to be on the rise. In
2008, 337 youth aged 11–17 years were admitted to hospital: A rise of 13% compared
with 2007, while the average age of admission had dropped slightly to 15 years.22 Finally,
in the United Kingdom, nearly 1,000 youth younger than 15 years of age require emer-
gency treatment for alcohol poisoning each year.23 The global public health burden of
alcohol abuse in adolescents and emerging adults has been and continues to be pernicious
and pervasive with far reaching negative consequences at the individual as well as the
societal level.

Clinical features of alcohol poisoning

Youth alcohol intoxication and alcohol poisoning are among the acute alcohol-related
illnesses that require immediate medical attention. Nonclinically trained individuals such
as parents, teachers, and peers may recognize and associate slurred speech, poor coordi-
nation, and acute broad mood swings with overt manifestations of intoxication. However,
without recognition and medical attention, a young person that initially appears mildly
intoxicated one moment may easily go unnoticed the next, only to become unresponsive
with impending alcohol poisoning and potential death.

Acute alcohol poisoning in young people commonly occurs as a result of binge drinking.
Unfortunately, poor alcohol tolerance along with excessive consumption of alcohol can
turn the cliché “experimentation” by youth into a deadly outcome. Most commonly, severe
depression of the central nervous system coupled with respiratory depression is associated
with alcohol poisoning. This is also a final common pathway to alcohol poisoning-related
coma and death. In acute alcohol poisoning, the narrow spectrum of moderate to severe
intoxication leading to poisoning and coma should be taken into strong consideration.

When initially encountered, the intoxicated youth may be found to be slightly to
profoundly somnolent and difficult to arouse. Table 13.1 lists several clinical features
that are well-known hallmarks of alcohol intoxication. These manifestations are also well
correlated (in nondrinkers and casual drinkers) to blood alcohol concentration (BAC) and
reveal the levels at which poisoning, coma, and eventual death may result.

The effects of severe alcohol intoxication can eventually render the youth unresponsive,
hypothermic, with heart rhythm disturbances and ineffective heart function, as well as with
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Table 13.1 Clinical features of severe alcohol intoxication and poisoning.

• Outside of the hospital setting, it is difficult to predict which intoxicated youth may go on
to alcohol poisoning.

• The severely intoxicated youth can be found to be unresponsive, cold (hypothermic),
with a slow heart rate (bradycardic) and a low blood pressure (hypotensive).

• The clinical manifestations in a severely intoxicated youth known to have coingested
other drugs may vary widely and depend on the pharmacological interaction between
alcohol and the other drug(s) taken.

• A major life-threat to the severely intoxicated youth is obstruction of the airway due to
loss of gag and cough reflex and ensuing aspiration of stomach contents.

• Alcohol is a potent central nervous system depressant that can lead to cardiopulmonary
arrest in the setting of alcohol poisoning.

shallow and severely compromised respiratory effort. The latter effect will ultimately leave
the youth’s vitals organs in a critically oxygen-poor state with progression to irreparable
end organ injury. In many cases, the progressive central nervous system depression alone
can lead to the youth being unable to intentionally and effectively clear their respiratory
airway (gag or cough) should the youth vomit. Not uncommonly, this can lead to an acute
respiratory obstruction, cardiopulmonary arrest and death.

There are other important considerations associated with alcohol consumption that can
accentuate its negative physiological effects. Excessive consumption of alcohol can lead to
a diuretic effect that in turn can exacerbate loss of intravascular volume in the circulatory
system, further stressing the cardiovascular system and making it difficult for the body to
maintain a normal core body temperature. Coingestion of alcohol with other drugs (over
the counter, prescription, illicit) can dangerously potentiate acute alcohol poisoning and
bring on coma and death more rapidly than expected with alcohol ingestion alone. This can
be seen when alcohol is consumed with the use of other central nervous system depressants
such as barbiturates, benzodiazepines, and narcotics. In situations where the coingested
agent is a central nervous system stimulant (e.g., cocaine and methamphetamine), the
youth may initially present in a hyperalert, anxious, agitated, or combative state only to
quickly decompensate clinically and without proper clinical care become obtunded and
experience cardiopulmonary arrest.

Alcohol metabolism

Ingested alcohol is absorbed throughout the entire gastrointestinal tract. The greatest
absorption (approximately 80%) occurs in the small intestine while the remaining 20%
is absorbed in the stomach. Due to alcohol’s high affinity for water, it is largely found
in tissues with high water content such as circulating blood. More than 95% of alcohol
consumed is metabolized in the liver. A much smaller proportion is removed from the
body in urine, breath, tears, and saliva.24

In general, the rate of alcohol metabolism depends on a variety of important factors
that include initial health status of the youth, gender, body–fat composition, and the indi-
vidual’s efficiency of alcohol metabolizing enzymes. Because adults are generally larger
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(greater body–fat composition) than adolescents, there is a larger volume of distribution
for alcohol. As a result, BACs that may be well tolerated in some adults can easily be
life-threatening in adolescents and young adults. Consequently, youth are at a significantly
greater risk for alcohol poisoning because they are frequently unaware of safe drinking
limits and their large volume consumption easily overwhelms their capacity to metabolize
alcohol.25,26

Alcohol intoxication

Initial emergency department management

Initial management is summarized in Table 13.2. The overall goal in the acute treatment
and management of an intoxicated youth is to rapidly assess their respiratory, cardiovas-
cular, and neurological systems in order to provide lifesaving supportive and corrective
care, if needed. This may include respiratory support, intravenous fluid resuscitation and
electrolyte correction as well as identifying and addressing any coexisting life-threat.

Some of the signs and the symptoms that may be present upon emergency department
arrival of a moderate to severely intoxicated youth include tachycardia, hypotension,
hypothermia, hypoventilation, hypoxia, vomiting, dysarthria, muscular incoordination,
ataxia, and altered level of consciousness.24 In this setting, evolving acute alcohol poi-
soning must be considered and the collection of the key medical and event history can be
lifesaving for the youth. Obtaining important historical features from friends and family
as well as from emergency medical service (EMS) personnel or police can yield insights
that can guide clinical treatment and help avert treatment error. This is of particular
importance if traumatic injury to the head (intracranial) or spine (spinal cord) is being
considered. In this context, considerable care and caution should be exercised by the treat-
ing physician and the team in the clinical evaluation phase so as to not worsen the youth’s
clinical condition. Moreover, with the suspicion of traumatic injury, targeted diagnostic
tests, emergent consultations, and interventions can be initiated in coordination with acute
alcohol poisoning treatment.

Table 13.2 Initial emergency management of severe alcohol intoxication and poisoning.

• Evolving acute alcohol poisoning must be considered and the collection of the key
medical and event history from friends, family, emergency medical service, and law
enforcement personnel can be lifesaving for the youth.

• The treating physician and acute care treatment team should give strong consideration
to associated trauma and/or other toxic coingestion in the severely intoxicated youth.

• Stabilizing and securing a youth’s airway, breathing and circulation, followed by
intravenous fluid resuscitation and ruling out traumatic injury is mainstay treatment in the
isolated severe alcohol intoxication.

• The clinical management of a severely intoxicated youth with toxic coingestion of other
drugs can be complicated and may warrant the use of drug specific antidotes.

• Even in the setting of an isolated alcohol poisoning without toxic coingestion, mechanical
ventilation may be warranted as a lifesaving measure.
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It is important to know that although alcohol consumption by the youth may have
stopped some time before their presentation to the emergency department, BAC can
continue to rise through the initial medical assessment, resuscitation, and treatment phase.
Toxic coingestion or trauma may be concomitant reasons for the youth to have an altered
level of consciousness on presentation. Therefore, the clinical history taken should be
detailed enough to include type and quantity of alcohol consumed, last known intake
of alcohol, other coingestions, history of trauma, seizure activity, episodes of loss of
consciousness, complaints of pain, and any significant past medical history. If the youth
should arrive to the emergency department by way of private auto or ambulance, the
friends/family and EMS personnel, respectively, should be a primary source of historical
information. They should be thoroughly questioned by the definitive acute care treatment
team and physician.

Along with obtaining relevant clinical history, a careful, thorough and rapid basic life
support27 assessment of the youth’s airway, breathing, and circulation should take place by
the treating physician. Ethanol interacts with a variety of neurotransmitters28–32 leading
to central nervous system depression. As a result, excessive alcohol consumption can
compromise breathing, circulation, and the protective gag reflex.24

A critical action that must be established within the first few minutes of clinical as-
sessment is assuring that the youth is alert and awake, with a stable blood pressure and
respiratory effort and pattern. The youth should be able to spontaneously gag and cough
in order to protect themselves from the threat of aspiration. If the youth is found to be
unresponsive and the physician cannot assure maintenance of an open and secure airway,
mechanical ventilation and admission to an intensive care unit may be warranted until
the youth becomes more responsive as the BAC begins to decrease. While there is cur-
rently no pharmacologically proven antidote that is routinely used for alcohol poisoning
that facilitates rapid alcohol elimination from the body, in rare and extreme instances
hemodialysis has been employed as an additional supportive measure.33,34

Comparatively, given an awake yet intoxicated youth with a secure airway at the
initial emergency department presentation, the physician and the emergency treatment
team should similarly perform a thorough yet rapid focused physical examination of the
youth. Here, the objective is to identify any evidence of traumatic injury that may be
masquerading as “intoxication” or coexisting with severe intoxication. Any historical
evidence that would otherwise suggest a traumatic injury to the head and spine, thorax,
abdomen, or extremity long bones should prompt the physician to exercise the appropriate
acute trauma care evaluation and intervention.35 This may include both a primary and
a secondary physical assessment (survey) of the intoxicated youth with accompanying
diagnostic imaging and intervention or emergency referral with transfer to a hospital with
higher level-of-care specialists and resources.

In a scenario were the intoxicated youth is fully conscious and conversant at presentation
to the emergency department, the treating physician and emergency treatment team should
conduct a complete and diligent history and physical examination. Further questioning of
the youth regarding coingestions and trauma should be a core part of the initial assessment.
Ultimately, the medical history coupled with the clinical examination routinely enables
the physician to form an effective diagnostic and treatment plan for a youth presenting
with suspected severe intoxication or alcohol poisoning.
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If the youth is found to be free of traumatic injury, the treatment of suspected alcohol
poisoning in adolescent and emerging adults is in most respects similar to that in adults.
This involves supportive care until the alcohol is appreciably eliminated from the body.
Only after a period of extended observation and assurance that the youth has become sober
and potential life-threatening conditions have been ruled out can the treating emergency
physician entertain discharging the youth to a safe and responsible environment. This final
disposition of the youth can occur safely when they are clinically sober and under the care
of a responsible sober adult. Finally, prior to discharge, while the youth is alert and awake,
a social work and or psychiatric consultation should take place to facilitate alcohol-related
health promotion, education, brief intervention and referral to alcohol treatment services
(see Chapter 8).

Peers, parents, and police

Alcohol poisoning is a spectrum of disease and recognizing the difference between mod-
erate to severe intoxication and poisoning can be difficult for peers, parents, police, and
other medically untrained individuals. As a result, some experts have labeled alcohol
poisoning a silent killer. While acute medical support for cardiovascular and respiratory
systems is the mainstay of treatment in this context, many parts of the world lack the EMS
personnel and infrastructure to provide infield medical care and transport of severely in-
toxicated youth to hospitals equipped with emergency care staff and resources. Therefore,
the probability of survival from an alcohol-poisoning episode in these settings is dramat-
ically reduced. However, when quick recognition and medical treatment are available,
the prognosis for isolated acute alcohol poisoning in adolescents and emerging adults is
relatively positive.

When peers, parents, and police encounter a youth who is intoxicated, there are several
considerations and actions that should be undertaken to help avoid a detrimental outcome.
Each of these groups should initially entertain the suspicion of impending alcohol poison-
ing in the intoxicated youth. They should also follow a systematic process (summarized
in Figure 13.1) to provide simple, basic lifesaving measures and call for professional help
by notifying EMS about the potential alcohol poisoning and the need for transport to an
acute care facility.

As previously noted, excessive amounts of alcohol depress the central nervous system
to the extent that the area that regulates involuntary actions such as breathing, heart rate,
and gag reflex cease to function. Recognizing the initial signs and symptoms associated
with acute alcohol poisoning and contacting EMS or taking the young person to an acute
care facility is essential for youth’s survival. Other signs and symptoms of acute alco-
hol poisoning include mental confusion, stupor, coma, vomiting, seizures, bradycardia,
irregular breathing, hypoxia, and hypothermia. It is important that peers, parents, and
police are familiar with and able to recognize these signs. This is of particular importance
because most adolescents and young adults consume alcohol in a home36 or college37

setting where EMS may not be immediately available. Because there can be considerable
variation in some of the clinical manifestations of life-threatening alcohol poisoning, peers
and parents should not delay helping the youth seek medical attention nor should they
assume that the intoxicated youth will “sleep it off.” It is worth repeating that although the
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Peers, parents,
and police

Encounters severely
intoxicated youth

Call for help:
Responsible adult,
parent, police, and

EMS

Assess breathing and
circulation:

Consider underlying
trauma and begin basic
life support measures

Remain available to
provide additional event
history to police, EMS,
and medical personnel

Assess responsiveness
of youth: If...

• Unresponsive
• Shallow breathing

Figure 13.1 Assessment and treatment considerations for peers, parents, and police of
severely intoxicated youth.

intoxicated youth may, at first encounter, appear to be mildly to moderately intoxicated
and no longer actively consuming alcohol, without proper medical attention their BAC
can continue to increase to life-threatening levels (Table 13.3).

In some settings, it is not EMS personnel but police that are called first to respond
to the need for help of a severely intoxicated young person. As a result, it should be
a mainstay of law enforcement training that they be familiar with the hallmark signs
of the spectrum of alcohol intoxication to alcohol poisoning in youth. This basic train-
ing could help identify and direct medical care to the arrested youth with impending

Table 13.3 Blood alcohol concentration and physiological effects.

Blood alcohol
level (mg/dL) Physiological effectsa

20–50 Subtle decrease in fine motor coordination, light sedation, and
mildly impaired concentration.

50–100 More impaired judgment, greater decrease in sensory–motor
coordination, euphoria, and worsening reaction time.

100–150 Gait limitations, increased difficulty with balance, memory, and
speech.

150–300 Lethargy and decreased response to stimuli, incontinence.

300–400 Profoundly decreased consciousness or coma.

>400 Profoundly diminished respiratory effort and/or respiratory failure
resulting in death.

aThe particular blood alcohol concentration and physiological patterns above are associated with
occasional or casual drinkers and may be different in chronic drinkers.
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alcohol poisoning. Without proper training, such a youth might be placed in custody
without adequate medical attention only to succumb to alcohol-induced coma and cardio-
vascular arrest. The law enforcement agency that trains their personnel with such basic
lifesaving recognition skills is not only able to keep the public’s safety but also avoid
preventable loss of life and needless litigation secondary to the death of a youth while
in custody.

Once EMS is notified and en route to the scene, peers, parents, and police should be
closely monitoring the intoxicated individual for any change in clinical status. Alcohol
is a well-known gastric irritant that can cause vomiting and coupled with its effect as a
central nervous system depressant, the intoxicated individual remains at considerable risk
of death due to gastric content aspiration. Therefore, peers, parents, and police should
closely monitor the youth for any signs of change in consciousness and refrain from
giving the intoxicated youth food or liquid as this may exacerbate nausea and ultimately
lead to vomiting without the ability to protect the airway. If the youth subsequently
becomes unarousable, they should be put on their right lateral side to reduce the risk
of aspiration (Figure 13.2). However, in the setting of suspected traumatic injury to the
youth’s head (intracranial) and or spine (spinal cord), caution should be exercised so as
to not worsen the youth’s clinical condition. Avoiding excessive movement of the youth’s
head and neck would be prudent until EMS arrives and is able to apply appropriate spinal
immobilization prior to transporting to hospital. As soon as EMS personnel arrive on the
scene, peers, parents, and police should be as complete and accurate as possible when
answering questions regarding the drinking behavior (timing, quantity, and quality) and
any related mechanism of injury (fall, assault, motor vehicle crash, etc.) of the intoxicated
youth.

Figure 13.2 Recovery position.
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Emergency medical personnel and ambulance officers

The main clinical priority for EMS and ambulance officers in acute alcohol poison-
ing of a youth is to initiate and facilitate stabilization of vital signs by monitoring or
securing the airway, breathing, and circulation. As previously noted, the principal ef-
fect of acute alcohol poisoning is the depression of the central nervous system. Due
to this effect, core body temperature, blood pressure, heart rate, and breathing can be
decreased. EMS and ambulance officers should understand the basic pathophysiology
associated with alcohol intoxication, to be more familiar with the clinical manifestations
and hallmarks of alcohol poisoning. Having this fund of knowledge can help guide their
initial assessment and intervention strategies in the out-of-hospital setting. Moreover, it
can also aid them with infield disposition decisions so they might properly identify the
youth with impending alcohol poisoning, subsequently transporting them to an acute care
facility.

As with the acute assessment of the intoxicated youth by the emergency physician, EMS
and ambulance officers should immediately obtain relevant contextual and clinical history,
as well as assess the status of the youth’s airway, cardiovascular, and neurological stability.
In the uncontrolled field setting, this relatively simple procedure can be challenging
and EMS personnel should remain focused on stabilizing and transporting the alcohol-
poisoned youth to the emergency department despite this limitation.

Initial EMS interventions that might need to be undertaken on scene can include obtain-
ing intravenous access and initiating fluid resuscitation, stabilizing the airway to protect
from aspiration, and keeping the youth covered with blankets to mitigate alcohol in-
duced hypothermia.38 If the severely intoxicated youth is hemodynamically stable but
unresponsive to stimuli with no history of trauma and proceeds to vomit, EMS should
consider carefully placing the youth on their side (Figure 13.2) to prevent the aspira-
tion of gastric contents. If the youth is unconscious upon EMS arrival to the scene or
deteriorates during transport, basic and advanced (if the capability by the EMS or ambu-
lance officers exists) life support27 skills should be used. This could include delivery of
supplemental oxygen and intravenous fluids, oral suctioning of emesis or oral secretions
from the airway, oral tracheal intubation (or some other advanced airway technique),
and cardiopulmonary resuscitation with the delivery of emergency cardiovascular phar-
macotherapy if necessary. It is important to note that if traumatic injury to the head
(intracranial) and or spine (spinal cord) is suspected, caution should be exercised by the
EMS or ambulance officers so as to not worsen the youth’s clinical condition. Careful
airway assessment avoiding excessive cervical spine movement followed by appropriate
spinal immobilization prior to transporting the youth into the ambulance and hospital is
important.

Immediately upon delivery of the youth to the emergency department, a thorough relay
of infield clinical assessment and intervention should be provided to the emergency physi-
cian and acute care treatment team. The EMS personnel or the ambulance officers should
remain available for further event and treatment-related questioning by the emergency
physician. This is important because it is not uncommon for event or clinical history
gathered by the EMS personnel to significantly influence the management, particularly in
cases of concomitant trauma or suicidal gesture.
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Alcohol withdrawal in youth

The National Institute on Alcohol Abuse and Alcoholism has highlighted major dif-
ferences between adolescent and adult alcohol abuse.39 Adolescents are more likely to
demonstrate episodic alcohol consumption and less likely to demonstrate chronic daily
use and abuse.40–42 Adolescents also tend to use a greater variety of substances, resulting
in more complicated withdrawal and dependency patterns.

The American Psychiatric Association defines alcohol withdrawal as a cessation of
heavy or prolonged alcohol use resulting in two or more of the following symptoms:
Autonomic hyperactivity, increased hand tremor, insomnia, nausea or vomiting, halluci-
nations, psychomotor agitation, anxiety, and seizures.24,43 These symptoms are associated
with the effects of alcohol on neuronal pathways that regulate involuntary control. Chronic
alcohol consumption results in both a downregulation of inhibitory GABA receptors44,45

and upregulation of stimulatory NMDA receptors.46

Adult chronic alcohol users are mostly affected by alcohol withdrawal. However,
to a considerably lesser extent teens and young adults can also suffer from alcohol
withdrawal.47–49 The literature regarding specific treatment regimens of alcohol with-
drawal in youth is severely limited and to date there are no definitive randomized con-
trolled trials on optimal pharmacological management or treatment protocols. However,
despite this limitation and the rarity with which alcohol withdrawal is encountered in
young adults in the emergency department, emergency physicians should generally treat
acute withdrawal by managing psychomotor agitation and seizure activity using benzodi-
azepines, addressing abnormal vital signs and treating deficiencies in nutrients (vitamins
and electrolytes) commonly found in chronic alcohol users.24,50

The most frequently occurring withdrawal symptoms reported by adolescents in one
study were nausea, vomiting, depression or irritability, myalgias, and weakness.51 With-
drawal symptoms usually occur within the first 24 hours after alcohol use cessation.
Thereafter, symptoms can persist as long as up to 7 days depending on the extent to which
medical attention is provided.43

Compared to adults, adolescents are more likely to present with co-occurring problems,
such as depressive symptoms, social and academic problems, delinquent behavior, and
other substance use52 (see Chapter 18). Health professionals should be familiar with these
important differences and adjust their methods of assessment and treatment for abuse and
withdrawal patterns accordingly.

Ethical considerations

In the emergency department setting, once treatment is administered and the youth is in
recovery, ethical considerations and moral obligations are important to take into account.
Adolescents and emerging adults commonly drink alcohol for reasons beyond experimen-
tation with their peers. Some youth will use alcohol as self-treatment of depression53 and
other serious emotional and negative mental health states.54 Still others will drink heavily
to the point of alcohol poisoning as an expression of self-harm and suicidal gesture.55
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Peers, parents, police, and health professionals should be aware that alcohol intoxication
or poisoning episodes might be the overt manifestation of an underlying serious mental
health problem. Police called to a home for a suspected alcohol poisoning should query
family and friends at he scene regarding similar episodes of intoxication by the youth. They
should also notify parents, welfare agencies, or other mental health services as deemed
appropriate in order that the youth might receive appropriate evaluation and treatment.

Emergency physicians are similarly obligated to consider coexisting mental health dis-
orders when treating a youth for severe alcohol intoxication or poisoning. Once the youth
has been stabilized clinically and either admitted to the hospital or there are plans to
safely discharge the youth home, strong consideration to emergency department social
work and psychiatric consultation should be given. Taking advantage of the index emer-
gency department visit or hospitalization can potentially reveal more serious underlying
substance abuse and mental health disorders. Furthermore, if the capacity exists, it can
provide an opportunity to arrange more complete mental health evaluation and treatment
in follow-up.

Finally, patient confidentiality and protection of privacy are important in both the
adolescent and the emerging adult populations. However, healthcare agency, hospital, and
state policies may be considerably different across geographic regions. For example, in the
United States, many states have implemented laws to protect the confidentiality of minors
with regard to substance abuse testing and detection.56 Familiarity with confidentiality-
related procedures and protocols particularly when dealing with adolescent minors and
parents is important.
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Web resources for youth, parents, health professionals,
and researchers

Category Organization Web site

Youth and parents The Cool Spot http://drugs.homeoffice.gov.uk/
index.html

Youth and parents Tackling Drugs Changing
Lives

http://www.thecoolspot.gov/

Parents Monitoring the Future http://monitoringthefuture.org/

Parents The Antidrug http://www.theantidrug.com/

Parents and
health professionals

Surgeon General’s Call to
Action to Prevent and
Reduce Underage Drinking

http://www.surgeongeneral.gov/
topics/underagedrinking/index.html

http://drugs.homeoffice.gov.uk/index.html
http://drugs.homeoffice.gov.uk/index.html
http://www.thecoolspot.gov/
http://monitoringthefuture.org/
http://www.theantidrug.com/
http://www.surgeongeneral.gov/topics/underagedrinking/index.html
http://www.surgeongeneral.gov/topics/underagedrinking/index.html
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Category Organization Web site

Parents and
health professionals

Office of National Drug
Control Policy (ONDCP)

http://www.whitehousedrugpolicy.
gov/females/index.html

Parents and
health professionals

National Clearinghouse for
Alcohol and Drug
Information, Substance
Abuse and Mental Health
Services Administration, US
Department of Health and
Human Services

http://ncadi.samhsa.gov/

Parents,
health professionals,
and researchers

National Institute on Alcohol
Abuse and Alcoholism

http://www.niaaa.nih.gov/

Parents,
health professionals,
and researchers

World Health Organization http://www.who.int/en/
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Chapter 14

Working with families of adolescents
who misuse alcohol
Lorna Templeton1,2

1Mental Health Research and Development Unit, Avon & Wiltshire Mental Health Partnership
NHS Trust and the University of Bath, Bath, UK
2Independent Research Consultant, Bristol, UK

Young people are more likely to delay or avoid substance misuse when they talk openly with
their parents. Research also shows that where young people develop serious problems with
substances, the involvement and support of parents and families can contribute greatly to
improved outcomes.

Sir Liam Donaldson, Chief Medical Officer, Guidance on the Consumption of
Alcohol by Children and Young People. Department of Health, London, 2009, pp. 31–32.

Key points

� The family can be both a risk factor and a protective factor for young people in their use
and misuse of alcohol and in their experience of a range of associated alcohol-related
harms.

� Family-focused interventions are one of the most popular elements of the response to
tackling alcohol misuse and related harms in young people, with strong empirical evidence
to support their effectiveness across a range of individual and family domains.

� It is vital that family-focused interventions take the bigger picture into account, as the
problematic use of alcohol usually coexists with a number of other problems. So, it is
necessary to consider the wider needs of young people and their families.

� Research has identified that one of the most important things that parents can do to
reduce the risk of their children using and misusing alcohol is to regularly sit down and
eat dinner as a family.

� Family-focused interventions are a crucial component of a growing number of “multicom-
ponent” programs that offer a multifaceted response to what are often overlapping and
complex problems. If the development of these multicomponent initiatives is to persist
then attention must continue to focus on targeting individual, familial, and environmental
needs.

Alcohol misuse contributes a major proportion of global disease burden, yet the majority
of alcohol-related harm is preventable.1,2 The use and misuse of alcohol by young peo-
ple, including in developed countries,3,4 is an issue of global concern5 and there is an
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impressive library of evidence that indicates how alcohol use and misuse can negatively
affect all domains of young lives, both in the short term and the long term, including
their physical and mental health, education, behavior, and relationships with family and
others.6–9 There is also a related set of research findings, which summarizes the “ripple
effect” of how alcohol (and drug) misuse, including that by young people, can negatively
affect families and other social networks.10

The role of the family

The family is the biggest influence for children and young people, particularly in their
formative years. In the early years, when children spend most of their time at home, family-
related characteristics, such as stability of care, consistency, safety, lack of conflict, and
positive family harmony are important. Throughout their teenage years, young people
spend less time at home, and hence other domains of influence, such as school, peers, the
community, and the workplace, become equally or more important than that of the family.

It has been recognized that the “early roots of adolescent and adult alcohol use behaviors
begin in childhood,”11 and that “young people develop alcohol expectancies before ever
having direct experience with alcohol.”9 Recent research reported by the Department for
Children, Schools, and Families in England highlighted the extent to which parents’ own
drinking habits can influence their children.12 It is logical, therefore, that the family is
both a risk factor and a protective factor for young people developing, or avoiding, a range
of harms, which includes the use and misuse of alcohol.7–9,13,14 The focus of this chapter
is on how the family can be manoeuvered and involved to support the reduction of alcohol
misuse and related harm in young people. It is increasingly recognized that not everyone
is at equal risk of experiencing alcohol-related harms as a result of alcohol consumption,
the problematic alcohol consumption of others (e.g., parents), or as a consequence of other
problems that often coexist alongside alcohol misuse. A clearer picture of the protective
factors and processes—which are both general and specific to alcohol consumption and
that operate at the individual, familial, or wider environmental levels to reduce impact of
risk—is emerging. Separately or in combination, these protective factors and processes
are believed to promote “resilience” and there are numerous indicators for resilience to
alcohol misuse and alcohol-related problems.15

Table 14.1 summarizes the primary familial risk and protective factors in relation to
the misuse of alcohol by young people. This list is not exhaustive and the factors are not
listed in any particular order. There is consensus that family factors, combinations of sup-
portive environments, family practices, and family resources, are particularly significant
in influencing resilience to alcohol misuse and alcohol-related problems, including both
the onset of consumption and the subsequent drinking behavior.9,14 Seven familial do-
mains of influence have been identified: family relations versus structure; family cohesion;
family communication; modeling of behavior by parents; family management; parental
supervision; and the influence of parents and peers.14 Some research has suggested that
some factors might be particularly influential. For example, Velleman9 concludes from
the available evidence that “relational aspects (e.g., cohesion, discipline, and communi-
cation) of families seem to have a much greater influence than structural aspects (e.g.,
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Table 14.1 Familial risk and protective factors in relation to the misuse of alcohol
by young people.

Familial risk factors Familial protective factors

• Parenting style. For example,
inconsistent, too controlling, ambivalent,
neglectful, or unsupportive

• Disruptive or conflictual family
environment

• Lack of closeness of parental
relationships or support from the wider
family/network

• Family structure and breakdown (e.g.,
parental separation, divorce, or
one-parent families)

• Parental education/employment status
• Parental substance use (particularly if

both parents use, the problem is severe,
or use takes place in the home)

• Regular maternal alcohol consumption
during childhood

• Living with parental/familial alcohol
misuse and other problems (e.g.,
domestic violence or mental health
problems)

• Sibling substance misuse
• Being a foster child or in the social care

system

• Family structure (e.g., presence of a
stable/supportive adult figure, living in a
small family, or living with one or both
biological parents)

• Family relationships and general family
environment (e.g., good attachment,
warmth, positive family communication,
reduced family conflict, or time together as
a family)

• Parenting style (good care–control
balance) (e.g., appropriate supervision
and monitoring, discipline, or rules and
control)

• The presence of other, supportive, family
members

• Learning about alcohol, drinking alcohol
healthily in the home and consequences
of use/misuse

• Parental modeling of positive behaviors,
including moderate/sensible alcohol
consumption, attitudes toward alcohol,
supply of alcohol

• Adaptive and appropriate sibling behavior

Source: Summarized from references 8 and 9.

single-parent families, family size, and birth order)” in how children learn about alcohol.
More specifically, it has been suggested that the presence of a stable, consistent, and
supportive adult, and regular family mealtimes are both very important.9,15

Involving families in the response

The family can therefore be a vital part of any response to reducing alcohol misuse and
related harm among young people; the younger the adolescent, the more important the
family. The role of parents in communicating appropriate messages about alcohol before
children are introduced to it has been highlighted. For example, Van Der Vorst et al.’s16

longitudinal study of nearly 430 families (including young people aged 13–16 years)
reported the benefits of intervention as: “once adolescents have established a drinking
pattern, the impact of parental alcohol-specific rules declined or even disappeared [. . .]
Alcohol prevention programs should make parents aware that they play a role in preventing
youth drinking by setting rules before their children have established a drinking pattern”
(see reference 16, p. 1064). Building on evidence such as this, England’s Chief Medical
Officer published a guidance6 in 2009, which recommends that an alcohol-free childhood
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is the healthiest and best option for children who should not be introduced to alcohol
until they are at least 15 years old; when they are introduced to alcohol, it should be
under parental or carer supervision (or in a supervised environment) and the amount and
frequency of consumption should be carefully monitored. To support the implementation
of this guidance, the Chief Medical Officer further recommended that, “the importance of
parental influences on children’s alcohol use should be communicated to parents, carers,
and professionals. Parents and carers require advice on how to respond to alcohol use and
misuse by children” so that the messages and boundaries that they set with their children
are informed and can be confidently presented. However, many young people will misuse
alcohol and develop problems requiring intervention as a result, and this chapter will now
consider how the family can be involved.

It has been recognized that “family-based treatment is the most thoroughly studied
behavioral treatment modality for adolescent substance abuse”17,18 (although this prob-
ably relates particularly to the US context) and has substantial empirical support behind
it17,19–21 (see also Chapters 15 and 18). It has also been acknowledged that family-oriented
interventions are a central component of “multicomponent” programs or initiatives to
tackle alcohol misuse and related harms (e.g., see references 9 and 22). Family-focused
initiatives have grown in popularity in recent years because of the clear conclusions from a
wealth of research that has demonstrated the pivotal role that families can play as not only
“a risk for” but also “a protective factor against” alcohol misuse and related problems, as
outlined above. The involvement and role of the family in adolescent substance misuse
treatment has also been highlighted,6 with family involvement identified as one of the
best scoring domains of quality in adolescent treatment services in the United States.23

Furthermore, one of the characteristics of the top scoring programs was that they offered
multidimensional family therapy (see below).

Family-focused interventions

In response to the knowledge of how families can potentially be involved in reducing
alcohol misuse and related harms in young people, a large number of family-focused
interventions and services have been developed. Consistent with the evidence about how
the family can exert a positive influence over young people, some of the main areas where
such interventions attempt to effect positive change are as follows:

� Delay the onset of alcohol consumption.
� Reduce alcohol consumption or alcohol-related harms.
� Enhance family factors, such as parent–child communication.
� Support the family in modeling sensible drinking or supervising alcohol consumption.
� Encourage parents to consider their own levels of alcohol consumption and their be-

havior when they are drinking, and how they might model the messages being commu-
nicated to their children.

The rationale behind this is that low levels of parental alcohol use, warm and sup-
portive relationships between parents and children, and how parents manage children’s
behavior all reduce the use and misuse of alcohol by children and young people.6 Ward
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and Snow24 highlighted that “an important goal of contact with a young person and
his/her family should be to facilitate and/or strengthen communication between the two
parties so that potential alcohol-related harm contexts can be identified. Part of the role
of practitioners is to help parents see some challenging behavior/risk taking as healthy
and normal—that is, not to “pathologize” the normal developmental changes (see refer-
ence 24, p. 8.) There is evidence from a range of family-focused interventions of their
effectiveness, in reducing alcohol-related risks, reducing intention to drink in the future,
or actual consumption, or delaying the onset of use.25–28 Hogue and Liddle’s review17

demonstrates that family-based treatment for adolescent substance misuse is promising in
terms of “treatment engagement, outcomes, and durability and moderators of outcomes”
(see reference 17, p. 131). A meta-analysis of the impact of general population family
interventions on young people’s drinking included 18 papers (summarizing the results of
nine studies) and reported successes for family interventions in achieving their goal of
curbing the initiation of alcohol use and frequency of consumption.29 These findings were
consistent across the included studies, with positive effects seen up to 48 months. Another
review20 concluded that results from studies of a range of family interventions have effect
sizes — two to nine times greater than interventions that work with young people alone,
with cognitive-behavioral approaches the most promising. The family-focused interven-
tions reviewed included in-home family support, behavioral parent training, family skills
training, family education, and family therapy, and the authors recommended that, “effec-
tive family strengthening prevention programs should be included in all comprehensive
substance abuse prevention activities” (see reference 20, p. 1759).

Many of the research studies that have been conducted recruit young people when
they are around 12–13-years of age, which has been identified as the “tipping point” for
when young people are most likely to commence alcohol use or to start experiencing
alcohol-related problems or harm.30 Therefore, the evidence that some interventions can
delay or reduce consumption at this time is significant. However, while there are strengths
to many of these studies (e.g., their large sample sizes and lengths of follow-up), there are
also some limitations, most notably that they are often oriented toward the school setting,
often struggle to recruit, and retain families, and consider a narrow range of outcomes,
often focusing primarily on alcohol (or other substance) use and related harms, ignoring
the opportunity to collect data on other individual or family-related factors that could
provide a broader understanding of how the interventions might operate or reduce risk in
these areas.

Nonetheless, several leading reviews have demonstrated that there is consistent ev-
idence of the effectiveness of family-based interventions in bringing about a range of
positive outcomes through changes in individual and family functioning across several
domains.9,14,15,17–19,29,31 Key program components include, for example, parent training
(such as guiding parental understanding of the impact of their own drinking on their
children), facilitating good parent-child communication, modifying childhood behaviors,
family skills training, children’s activities, and promoting family time.9,26,32 Hogue and
Liddle’s review17 (see also reference 18) summarized the breadth and depth of family-
based treatments for adolescent substance use, highlighting their superior substance use
outcomes, superior outcomes in terms of reducing other behaviors (including educational
performance, delinquency, and comorbidity), and positive family outcomes. This review
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Table 14.2 Examples of family-focused interventions.

Program Key points

Strengthening Families Programme
(SFP—US and UK)19–20,27,33,34

7-session primary prevention program, usually
delivered weekly to groups of families. SFP
targets familial factors associated with
substance use.

Multidimensional Family Therapy21,25,35 A manualized family-based treatment program
for adolescent drug abuse and related
behavior problems. Sessions are usually
delivered weekly over a few months and can
involve separate and/or combined work with a
parent and/or adolescent.

STARS (Start Taking Alcohol Risks
Seriously) programme28

Delivered over 2 years in the school setting.
Program includes school-based intervention
with the young people as well as materials for
young people to take home (or that are mailed
directly to parents) and work through with their
families.

Resilient Families Programme (Australia)1 The program has five components that are
delivered over the first 2 years of secondary
school. Overall aim of the program is to
support schools in developing partnerships
with families to improve adolescent health and
well-being.

also indicated that such positive outcomes were both maintained and sustained in the
longer term. Another study9 reported that the “single most important thing that parents
needed to do was to regularly and frequently eat dinner with their children.” Family-
focused interventions can facilitate superior treatment engagement and retention rates for
young people (e.g., see references 15 and 18).

Some of the research evidence has promoted certain approaches. Examples of the most
well-known and widely implemented are listed in Table 14.2. (It should be highlighted
that the bulk of the research in this area has taken place in Australia, the United Kingdom,
the United States, and to a lesser extent elsewhere in Europe.) Development and testing
have been carefully considered, with all the programs following a structured manualized
format, consisting of several, regular sessions with young people and/or parents. The
programs are a mix of prevention and intervention, and all target one or more of the
domains believed to be most open to influence in terms of preventing or reducing alcohol
use and misuse.

Delivery of family-focused interventions

The initial and one of the most important things that a practitioner will need to do is
to offer a space to listen to a young person and/or their family, and consider what the
problems are and how best to offer support and a targeted response. Depending on the
circumstances, that response could be aimed at prevention, intervention, or the need for
more specialist treatment. Ward and Snow’s framework24 for supporting parents suggests
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that practitioners should consider nine domains in working out the “line of best fit” (see
reference 24, p. 3) in supporting families to tackle alcohol use and misuse among young
people:

1. Family structure
2. Alcohol use in early childhood
3. Children’s temperament
4. Alcohol use within the family
5. Parenting styles and rules
6. Communication
7. Supervision/monitoring
8. Settings
9. Supply

These nine domains can be seen as areas of assessment, which will allow a practitioner
to develop the best package of support for the young person and their family.

In practice, a number of issues should be considered, and are summarized in Box 14.1.
These guidelines can be applied to the delivery of a range of family-focused interventions
or programs by professionals in different disciplines and sectors. It is the case that what a
practitioner can do will be influenced by a number of factors, including the country where
they work, the specifics of their job, and the sector where they work; within their job remit,
what time, support, and other resources they have available. The ideas presented here are
intended to be an introduction to the issues to consider and how to move forward. How
to intervene will also be informed by whether a practitioner is involved with prevention,
detection or treatment, or whether their role overlaps one or more of these spheres.

Discussion

The influence that the family has over young people, and the role that it can play in
interventions targeting young people’s alcohol misuse and related harms, is unquestioned.
This chapter offers insight into the issue and guidance on how to establish support with
young people and their families. There is evidence that family-focused interventions can
delay the onset of alcohol use, can bring reductions in consumption and alcohol-related
harm, and can bring positive individual and familial outcomes in other areas. Interventions
that aim to strengthen family protective factors, by using approaches grounded in parent
training (e.g., their own use of alcohol and how to communicate messages about alcohol
consumptions and harms to their children), family skills training, or family therapy,
appear to be among the most promising because they influence key protective factors
and processes understood to facilitate resilience, thus strengthening families and reducing
harm and risk.20 Furthermore, there is evidence that family-focused approaches can be
effective, not only if introduced before young people start to drink and before their
alcohol-related expectancies are fully formed but also when young people have started
to drink and where problems may be present. It seems to be the case that additional
input might be needed where alcohol consumption or related harms are more advanced,
or for young people and families in higher risk groups. Also, family-focused approaches
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Box 14.1 Issues to consider when delivering family-focused services or
interventions where a young person is misusing alcohol.

� Conduct a comprehensive assessment with each family and with individual family mem-
bers. This will highlight particular issues such as safeguarding or domestic violence. A
good assessment can improve retention with the service and maximize safe practice.

� “Think Family”: Consider the needs of the wider family and how those could be met
individually and collectively.

� Consider the bigger picture in terms of other coexisting problems that may be present for
young people and their families.

� Consider what specific needs the young people might have not only related to their misuse
of alcohol but also considering what other problems might be present.

� Consider what additional support could be useful to other family members (e.g., parents)
in their own right.

� Work within the structure of interventions or programs, but be prepared to be flexible so
that support can be tailored to meet specific needs.

� Consider specific supervision and management needs for those who will be delivering
support to families.

� Consider training needs of staff. Within this, consider a minimum standard of basic training
in key issues, such as child protection and safeguarding, and domestic violence and abuse.
You could also consider training around working with more than one client at a time.

� Consider interventions with families in terms of not only the reduction of key risk factors
but also how to promote protective factors and processes that can facilitate resilience and
strengthen families and the individuals within them.

� Consider the practical issues of working with more than one member of the same fam-
ily, such as record keeping and information sharing (within families and also with other
organizations that you may be joint-working with). Remember that confidentiality is not a
barrier; it can be used constructively to facilitate positive communication.

� You are not going to be able to offer a total solution to all families. Work within the
parameters of your training and the remit of the service you are delivering. Develop good
partnership working arrangements with other agencies so you can share information,
seek advice or cross-refer where necessary.

� Be familiar with the research evidence of working with young people and families so that
you can develop the intervention or service in line with the evidence. You can also consider
how an intervention could be adapted or applied in a particular setting (e.g., transferability
between countries, services, or population groups).

� Include research and evaluation in your work and use the findings to inform delivery and
sustainability. Ask the families how the service or intervention is helping them and seek
their views as to how things might be changed or improved.

could usefully assess the additional needs of “affected family members”, such as parents
and offer additional support where relevant. Interventions, such as the “5-step method”,
“behavioral couples therapy”, “pressures to change”, or the “community reinforcement
approach” have all shown promise in this regard,36 highlighting that such interventions
can not only support adult family members in their own right but also have a positive
knock-on effect on the problematic user, sometimes facilitating their engagement with
treatment.

Given that alcohol misuse often coexists alongside other problems, for both young
people and their families, it is vital that such interventions do not operate in a vacuum.
Rather the response needs to be as multifaceted as the problems themselves. In other
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words, family-focused interventions are part of a larger response, a framework that needs
to consider the needs not only of the family as a collective but also of the individuals
within that family. For example, a young person may have additional needs that are best
met by individual support from elsewhere, while a parent or sibling may well benefit from
additional support that addresses their needs and concerns in their own right.

A further area where more research is needed is in the implementation of interven-
tions and programs beyond the narrow parameters of empirical research.17,37 Liddle has
identified some of the barriers toward the widespread adoption and implementation of
well-evidenced family treatments, including the lack of access to training, intervention
manuals, supervision, and data collection.18 As with the need to offer more to adult family
members of alcohol (and drug) misusers, there is a need to take a more flexible approach
to the broader implementation of interventions.37 Related to this work, future research
could also consider the transferability of interventions (e.g., between countries, services,
or population groups).

Finally, in a climate quick to highlight problems and demonize young people, it is
often ignored that there are large numbers of children and young people (about half
of the samples surveyed) who do not drink, who have never got drunk or experienced
any alcohol-related problems.8 Moreover, many of these young people do not belong to
cultural groups usually associated with moderate or no alcohol consumption. We do not yet
know enough about the reasons these young people give for not drinking or the strategies
they employ to avoid drinking or getting drunk, nor the influence that their families may
exert. Further research in this area might inform the prevention and intervention agenda
and the ongoing development and implementation of family-focused interventions in this
domain. Related to this, any response to alcohol misuse and alcohol-related harms in
young people must also involve the young people themselves by asking them what they
would find helpful; this also allows ideas from national and international research and
policy to be implemented at the local and community level to best meet the needs of that
population. For example, the Youth Involvement Project consulted with around 60 young
people aged 12–20 about substance misuse prevention (covering both alcohol and drugs)
and reported 10 key messages of what young people thought needed to be part of the
response to tackling alcohol-related harm.38 One of those messages was, “We need to be
able to talk to our parents and carers about drugs. They also need support because drugs
also affect families.”
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Chapter 15

Psychosocial treatment for adolescents
with alcohol use disorders
Deborah Deas and Andrew Clark
Department of Psychiatry, Medical University of South Carolina, Charleston, SC, USA

Key points

� There has been much progress in the development and use of psychosocial treatments
for the treatment of adolescents with alcohol and other drug use disorders over the past
decade.

� Clinicians and researchers have increasingly recognized that “adolescents are not adults”
and they require treatments that are specifically tailored to their need and developmental
stage.

� Various types of family therapy are effective in reducing alcohol and other drug use
among adolescents. When family therapy is combined with other effective treatments,
family therapy appears to have an additive effect in reducing substance use.

� Multisystemic therapy (MST), which has the key feature of intensively treating adoles-
cents in their social environment, has been shown to be efficacious and cost–effective in
multiproblem youth with substance use and juvenile justice system involvement.

� Although data is limited, behavioral therapy and cognitive behavioral therapy (CBT) ap-
proaches appear to be effective and worthy of further exploration.

� Brief interventions and motivational interviewing are widely used and seem to be effective
at least in the short term. However, efficacy may decay with the passage of time sug-
gesting that combined treatments might provide further enhancement of treatment effect.
Effectiveness of brief interventions may also vary according to developmental stage (e.g.,
adolescents versus young adult). Nevertheless, they may be attractive to adolescents
because of their client-centered approach and emphasis on empowering the patient.

� Contingency management approaches (reinforcement of nonalcohol use by monetary
rewards or prizes) are gaining acceptance. Contingency management is flexible, trans-
portable to various settings and situations, empowers parents and adolescents, and takes
advantage of the fact that young people prefer immediate rewards.

� Taken together, these interventions represent tremendous progress and serve as a foun-
dation for expansion and development of other psychosocial approaches for the treatment
of adolescents and young adults with alcohol and other drug use disorders.

Alcohol use among adolescents remains a public health problem even though the preva-
lence rates have not increased substantially over the past few years. On the basis of data
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from the Monitoring the Future program, alcohol is the most common substance of abuse
among adolescents; in 2009, 22% of senior high school students reported drinking five or
more drinks in a row within 2 weeks of the survey, while 14.4% and 27.6% of the twelfth
graders reported drunkenness in the previous 30 days.1

Most adults with alcohol dependence began drinking during adolescence, although
the majority of those who seek treatment do not usually engage in any type of formal
treatment until adulthood. Until a decade ago, the adolescents who were treated for
alcohol dependence received some form or combination of what was used for adults.
Since that time, clinicians and researchers have recognized that “adolescents are not
adults” and certain developmental characteristics, specific to adolescents, may influence
treatment design, implementation, compliance, and outcomes.2 The existing treatments
for adolescents with alcohol use disorders are primarily psychosocial, and there is no
U.S. Food and Drug Administration (FDA) approved medications for the treatment of
adolescents with alcohol use disorders (see Chapter 16). Most of the psychosocial treat-
ments presented in this chapter have been empirically tested in adolescents and have
been shown to be effective in treating adolescent alcohol and other drug use disorders
(AODs). Moreover, most of the psychosocial treatments presented are readily available,
implementable, and skills taught in treatment are applicable to multiple areas of the adoles-
cent’s social and family life. This chapter will review the several psychosocial treatment
modalities for adolescents with AODs. The following psychosocial treatments will be
discussed:

� Family-based and multisystemic interventions.
� Behavioral therapy.
� Cognitive behavioral therapy.
� Brief interventions.
� Contingency management.

Family-based and multisystemic interventions

Unlike adults, adolescents rarely seek treatment on their own, but rather are often brought
to the attention of treatment providers by parents, caretakers, and/or social agencies such
as school and the juvenile justice system. Adolescents are therefore more often treated
in the context of their families or social systems. The premise underlying family-based
therapy for adolescents with AODs is that adolescents’ behaviors are shaped in the
context of existing relationships and social environments (e.g., family, peer, school, and
community), which play a role in the development and execution of these behaviors. These
social environments may have dual functions, one leading to dysfunctional behaviors
resulting in AODs and other providing the necessary support to disrupt deviant behavioral
patterns associated with AODs. Disruption or dysfunction within any of these social
systems may lead to problem behaviors; therefore, treatment should involve individuals
within these systems.3 Family therapy is the most studied evidence-based treatment for
adolescents with AODs, and its use should be assessed and implemented in the context of
the dynamics of the family.
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Family therapy

In a study conducted by Friedman,4 which randomly assigned families of adolescents aged
14–21 years to outpatient family therapy or parent groups, adolescents reduced frequency
and severity of substance use regardless of treatment assignment. Functional family
therapy emphasizes establishing consistent and clear communications, positive reframing,
and creating an environment that fosters trust, hope, self-esteem, and responsibility.5

Families are empowered to have an impact on the adolescent’s behavior and taught to
function from a position of strength. Parents often learn better communication skills
as well as assertiveness skills. Similarly, Lewis and colleagues6 focused on imparting
parenting skills and addressing family dynamics among 84 adolescents assigned to family
therapy or family education interventions. The family therapy intervention was based
on the Purdue Brief Family Therapy Program, which uses a variety of strategies to
address the context of the adolescent’s AOD use within the family unit. Some important
features include: reducing the family’s resistance to AOD treatment; reframing the AOD
use as a family problem; interrupting dysfunctional family behaviors and reestablishing
positive and appropriate parental influences; assessing the impact of AOD use on family
relationships; providing assertiveness training to siblings to promote AOD refusal; and
implementing strategies that promote positive changes. The family education arm of the
study explored training in parenting skills and education of the family about AODs,
the effects of these substances, and strategies to address use and overcome dependence.
Adolescents assigned to the family therapy intervention were significantly more likely to
decrease baseline levels of AOD use as well as its severity.

The aforementioned family-based treatment studies emphasize the importance of com-
munication styles and addressing the dynamics of how family members relate to each
other. The period of adolescence is marked by individuation, feelings of invulnerability
and immortality. This transition period occurs during a time of hormonally induced phys-
iological and psychological changes with fluctuating variability. While some adolescents
make the transition smoothly, others have a tumultuous course. In the quest for inde-
pendence, some adolescents become increasingly defiant with parental and other adult
authority, as well as engaging in risk taking behaviors such as unprotected sex, alcohol
and drug use, and illegal activities. The lack of understanding of the adolescents’ matura-
tional processes by parents and caregivers often complicates how these behaviors might be
addressed and may further lead to disruption in the family system. Furthermore, parental
denial of the challenges they face may lead to a perception of the adolescent as “the
problem”. Sometimes parents recognize the role they inadvertently play in perpetuating
the adolescents’ AOD use, at other times they are in denial. Family therapy addresses
these issues in a safe environment for both the adolescent and the parents/caregivers.

Multisystemic therapy

Henggeler and colleagues7 utilized MST to treat AOD use in adolescents with juvenile
justice system involvement. The key features of MST include treating the adolescent in
his/her social environment and developing a plan of action after thoroughly assessing the
strengths and the weaknesses of the adolescent and their environment. The strengths are
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the bedrock for facilitating change and most of the therapy is conducted in the home
environment. Resources are available to the parents for handling difficult situations and
parents have access to the therapist or therapist designee on a 24-hour basis in case of
emergencies. Although MST is time and resource intensive, it has been shown to be
very cost–effective in these multiple problem populations (substance using youth with
conduct disorders and often delinquency).8 Juvenile justice-involved adolescents treated
with MST versus individual counseling had significantly less AOD-related arrests. When
MST was compared to community-based treatment of adolescents for AOD, the MST
group had significantly less alcohol, marijuana, and other drug use.9

The powerful impact of family therapy approaches is demonstrated by Joanning and
associates’10 study comparing three approaches: Brief strategic family therapy, group
therapy, and family drug education to treat AOD using adolescents. Despite lack of dif-
ferences in family functioning among the groups, adolescents in the family therapy group
were significantly more likely to be abstaining from AODs at the end of the study. Similar
impact on adolescent AOD use has been found by other investigators using integrated
family therapy with CBT—an approach that uses problem-focused family therapy (i.e., it
emphasizes family communication, effective parenting skills, engaging in age appropriate
roles, and promoting AOD abstinence while simultaneously teaching problem-solving
skills to the adolescents11). Waldron and colleagues12 also utilized CBT with the family
therapy modality. In this case, they combined CBT with functional family therapy to treat
AOD abusing adolescents. The adolescents were assigned to functional family therapy,
CBT, functional family therapy plus CBT, or psychoeducation. Greatest reduction in
AOD use was seen in the functional family therapy plus CBT and the psychoeducation
at the end of the treatment phase (12 weeks) as well as follow-up (7 months).

Family therapy is a robust psychosocial treatment intervention, which has been shown
to be successful in reducing AOD use among adolescents in various settings. Even when
family therapy is combined with known effective treatments, family therapy appears
to have an additive effect in reducing AOD use. The engagement of systems that are
operational in the adolescents’ growth and development is key to the success of family
therapy. Sometimes, it is necessary to engage siblings regardless of age as long as the
engagement is age and developmentally appropriate. Studies have shown that adolescents
who have an AOD using sibling are at risk for developing AODs themselves.13,14 Some
of these issues may be addressed during the family therapy sessions. Family therapy
empowers the individual members of the family as well as the unit.

Behavioral therapy

Behavioral therapy rests on the foundation of the principles of operant and classical
conditioning. The primary goal of behavioral therapy in treating adolescents with AOD
use disorders is to identify negative behaviors, which promote AOD use, and devise ways
to disrupt the negative behaviors. The adolescents are taught skills specifically designed
to disrupt AOD use-promoting behaviors and situations. Some of the skills taught in the
behavioral therapy sessions include drug refusal skills, assertiveness skills, as well as
relapse prevention skills.
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There is a paucity of studies, which have explored behavioral therapy as an intervention
for adolescents with AODs. In a study comparing behavioral therapy to supportive coun-
seling for the treatment of adolescents with AOD use, Azrin and associates15 employed
the following behavioral therapy strategies: rehearsals of specific risky situations in which
the therapist modeled for the adolescent positive ways of handling the situation; having
the adolescent identify time spent in “risky” versus “safe” situations, while pointing out
discrepancies and aiming toward increasing time in “safe” situations; identification of
internal stimuli, such as craving for alcohol or drugs, and ways to disrupt these cravings;
assigning written work and reviewing the assignments during the sessions. The adoles-
cents assigned to the behavioral therapy group used alcohol or drugs less frequently at the
end of treatment as well as at follow-up. Specifically, adolescents reported increased days
of school attendance, less alcohol or drug use, and increased number of days worked.15

Cognitive behavioral therapy

CBT extends behavioral therapy to include the interplay between cognitive and behavioral
factors and how they function to assist in the disruption of unwanted behaviors. The roles
and interactions of developmental, social, and cognitive factors are emphasized, and the
way these factors function to promote or maintain AOD use is emphasized. The assumption
is that the alcohol or drug use plays a functional role in the individual’s life; without
recognition of this, it is difficult to disrupt the pattern of functioning. The therapist conducts
a functional analysis by exploring how the alcohol or drug use operates in the context of
the aforementioned factors. The CBT intervention targets social situations, thoughts, and
behaviors identified through the functional analysis. While there are individually specific
interventions, some general principles of CBT in treating individuals with AOD use are
applied. Some common issues addressed in CBT include: coping skills training, AOD
refusal skills, problem-solving skills, anger management, and dealing with emergencies
and relapse.

As previously described, some studies11,12 have shown significant reductions in adoles-
cent AOD use when CBT was combined with family therapy. Kaminer and colleagues16

found that CBT for adolescents with alcohol or drug use disorders plus a psychiatric
disorder (dually diagnosed adolescents) showed significant reductions in the quantity and
frequency of AOD use if they had a disruptive disorder (attention deficit hyperactivity
disorder, oppositional defiant disorder, or conduct disorder), commonly referred to as
externalizing disorders. This study was conducted in an outpatient setting and the compo-
nents of CBT included: therapist modeling, role modeling by the adolescent, homework
assignment as well as presentations. In a larger follow-up study,17 CBT was compared
with psychoeducational therapy in treating AOD using adolescents. There was a signif-
icant reduction in alcohol use among the psychoeducation group, while the CBT group
showed greater reduction in illicit drug use. However, both groups improved from their
use at the time of assessment to the 3-month and 9-month follow-up. The CBT study in the
dually diagnosed sample indicates a more robust improvement in AOD use in the presence
of disruptive disorder. The study showed improvement over time and at follow-up with
CBT favoring a reduction in illicit drugs and psychoeducation favoring a reduction in
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alcohol use. The use of CBT as a stand-alone intervention for adolescent AOD use shows
promise; however, more studies are needed to replicate the positive findings.

Brief interventions and motivational interviewing

Brief interventions, defined as one to four sessions, are a useful psychosocial treatment
for alcohol use in adolescents. Brief interventions are considered most effective when
alcohol-related consequences become most evident. Alcohol-related consequences such
as driving while under the influence (DUI), suspension/expulsion from school, arrest for
public drunkenness, and motor vehicle accidents resulting in injury offer an opportu-
nity for intervention. Clinicians should take advantage of the motivation to change in
the immediate setting where alcohol-related consequences are first realized such as in
the emergency room after an alcohol-related injury. This window of opportunity to in-
tervene may be greatest in emergency departments, schools, and primary care offices.
The effectiveness of brief interventions is well supported for adults with alcohol use
disorders as found by a review of 22 controlled brief interventions.18 However, these
interventions cannot be assumed to have equivalent efficacy among adolescents due to
the stark developmental differences from adults. Clinically, adolescents are more difficult
to engage in treatment, have more sporadic drinking patterns, perceive drinking as nor-
mative among peers, and often do not recognize problematic use.2 Engagement is crucial
for the success of psychosocial treatment for adolescent alcohol use (see Chapter 11).
Adolescents in school settings have reported high satisfaction when allowed to self-select
a brief intervention as a secondary prevention.19 High satisfaction may be evidence of
greater engagement. However, adolescent alcohol users themselves report less satisfaction
with brief intervention sessions that focus on negative consequences.19 The most stud-
ied brief intervention is motivational interviewing or motivational enhancement therapy.
Motivational interviewing purposefully enhances adolescent engagement in treatment by
promoting intrinsic motivation to change.

Motivational interviewing

“Motivational interviewing” was coined by Miller20 as “a client-centered, directive method
for enhancing intrinsic motivation to change by exploring and resolving ambivalence.”
There are five key principles that underlie a motivational interviewing orientation of
communication.21 First, motivational interviewing seeks to understand in a nonjudgmental
way the patient’s own values and understanding of their problems. Second, motivational
interviewing focuses on resolving ambivalence to change by selectively reinforcing the
patient’s communication. Third, as a method of communication rather than an ordered
set of techniques, motivational interviewing enhances a patient’s understanding of their
priorities and problems rather than asserting the clinician’s advice. Fourth, it aligns the
patient’s innate rational problem-solving to their intrinsic motivation to change. Finally,
motivational interviewing ultimately relies on the patient’s own set of values to facilitate
change.
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Miller and Rollnick22 described the following five communication skills often present
in motivational interviewing:

� By expressing empathy, the clinician reflects the language used by the patient to engage
and understand the patient’s point of view.

� By developing discrepancy, the clinician responds to conflicting values and priorities
in the patient’s communication.

� By avoiding argumentation, the clinician is selectively reinforcing the patient’s positive
rationale for change without attending to dissent.

� By rolling with resistance, the clinician again is nonconfrontational and allows resis-
tance to pass by without response.

� Finally, by supporting self-efficacy, the clinician emphasizes and empowers the patient’s
own problem resolution as derived from a clearer understanding of the patient’s own
value system.

Motivational enhancement therapy also involves normative comparisons of alcohol use
to current prevalence estimates for peers. For instance, the clinician assesses and presents
objectively the individualized patterns of alcohol use, pros and cons of use, alcohol
expectancies, social supports, relationship of life goals to alcohol use, costs and benefits
of reduced alcohol use, and self-efficacy for resisting use. Often the feedback is given in
summary statements during the session. The clinician may wish to provide a personalized
binder of this feedback for the adolescent to keep.

Few brief intervention studies using motivational interviewing have specifically ad-
dressed alcohol use in high-risk youth.23–28 These studies all have small sample sizes
making it difficult to determine treatment effect. A meta-analysis combining these studies
revealed a significant effect, although the effect size was small (d = 0.241).29 Two more
recent randomized controlled trials using brief motivational interviewing intervention in
an emergency department setting to treat alcohol using youth demonstrated a significant
reduction of alcohol use.30,31 Spirito and colleagues30 randomized 152 alcohol-positive
adolescents aged 13–17 years at an emergency department to a brief motivational in-
terviewing intervention or a control standard care condition with 3-, 6-, and 12-month
follow-up. Only adolescents who were screened positive at baseline for significant alco-
hol problems on the Adolescent Drinking Inventory (ADI < 15) had significantly lower
drinking frequency and fewer high-volume drinking days if they received the brief mo-
tivational interviewing intervention compared to standard care. The overall motivational
interviewing intervention group’s main effects on alcohol use were not significantly dif-
ferent than the standard care group at any follow-up. A second study by the same group
randomized 198 young adults aged 18–24 years to the motivational interviewing inter-
vention or standard care and found a significant treatment effect for reduced drinking
and alcohol-related consequences.31 An earlier study by the same group found a signifi-
cant reduction for alcohol-related consequences, but no significant difference in alcohol
use from a similar intervention among older adolescents aged 18–19 years.27 Despite
some evidence of efficacy for adolescent alcohol use, three randomized, controlled trials
of young alcohol users found no significant difference in alcohol reduction for a single
session of motivational interviewing compared to a control session.32,33
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Deterioration of treatment effect over time has been a major concern regarding brief
interventions as a stand-alone treatment. An adolescent may experience a “flight into
health” after a significant consequence such as a DUI, but maintenance of sobriety often
depends on skills that an adolescent cannot acquire in a brief intervention. For example,
an initial treatment effect was found at 3 months for reduced alcohol use among 200
substance-using young people randomized to a single-session of motivational interviewing
compared to a control group given education and advice.33 However, the treatment effect
was lost at 12-month follow-up.33 McCambridge and Strang33 postulated that the initial
3-month treatment effect for alcohol use in the motivational intervention group may have
been lost due to “assessment reactivity” in the control group during the more intensive
assessment at 3 months, making the treatment effect disappear at 12 months. Poor fidelity
among clinicians may be another factor in a second, larger multisite clinical trial of a
motivational intervention among substance using youth that found no treatment effect.33

Most studies demonstrate an immediate response but then decaying effect for motiva-
tional intervention, which suggests that combined treatments are noteworthy. The addi-
tion of motivational enhancement therapy to other evidence-based psychosocial treatments
may provide a greater engagement and enhances the initiation phase of other psychosocial
treatments for adolescent alcohol use disorders. Integrated treatments combining motiva-
tional enhancement therapy with CBT and contingency management have been shown to
reduce marijuana use in randomized trials for marijuana use disorder in adolescents.34,35

Further studies focusing on alcohol use that integrate motivational interviewing are needed
for adolescents.

Contingency management

Contingency management (CM) reinforcement procedures are based on operant condi-
tioning principles and may be a useful psychosocial treatment strategy for adolescent
alcohol use disorders. As mentioned previously, adolescents are difficult to engage in
treatment due to a low motivation to abstain from using alcohol. CM provides reinforcing
incentives for initiating treatment and maintaining abstinence with vouchers for monetary
rewards and social reinforcers. Any detected alcohol use by the adolescent in a CM pro-
cedure results in immediate loss of this reinforcement. The essential ingredient for CM
is a readily detected, objective measure of abstinence such as a negative urine drug test
or a negative Breathalyzer. Three successful case studies of contingency management to
treat adolescents with alcohol use disorders have been reported. In Brigham’s36 study,
each adolescent could earn 5 points and $1 every day of alcohol abstinence. Points were
exchanged for prosocial privileges such as tickets to the movies, or to avoid tasks such
as mowing the lawn. Adolescent self-report was the primary measure of alcohol use, and
attempts were made to get parents to use the Breathalyzer to detect alcohol use. Although
these case studies do not have the systematic controlled approach of research studies,
they demonstrate reductions in drinking due to the behavioral reinforcement procedure.
A few randomized, controlled studies for CM to treat adolescent cigarette smoking and
marijuana use disorders in clinical settings have shown good efficacy.35,37,38 However,
no randomized studies of CM exist for the treatment of adolescent alcohol use disorders.
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Combined interventions for adolescent substance use such as CM plus motivational en-
hancement therapy/CBT as well as CM plus MST have been reported.7,38 Due to the rapid
elimination of alcohol, a major barrier to CM procedures for alcohol use has been the lack
of a reliable and valid biological marker with longer detection duration. Often utilizing
Breathalyzers at scheduled clinician visits are futile and impractical. Adolescent binge
drinking is also sporadic and inconsistent making it more difficult to detect. To address
this concern in a very different but difficult population, breath samples were laboriously
collected on a random, unpredictable schedule averaging two times per week among
92 homeless alcohol-dependent adults and found to be a useful strategy.39 While this
was useful in adults, the episodic nature of adolescent drinking may render this approach
futile. It may be necessary to modify the existing contingency management approaches
for the treatment of adolescent alcohol use disorders in clinical practice.

Parents should be reminded that while the incentive has monetary value, actual cash
should not be exchanged for the vouchers. The voucher value may be used to purchase
actual goods and parents will execute the payment.

A useful modification may be to implement a contingency management protocol for
alcohol use as a home intervention to be administered by a parent or guardian. Kamon40

first described a CM program targeting substance use and conduct problems in youth that
uses both clinic-administrated and parent-administrated rewards.40 The clinic rewarded
both the youth who demonstrated abstinence and the parents who participated in their
child’s treatment compliance. For example, the parents received monetary incentives to
bring their youth to appointments. In addition, the program taught parents to administer
rewards for alcohol abstinence and problem-free behavior. A recent controlled trial of
this program found reduced substance use in adolescents with marijuana use disorders.
Adolescents received incentives only if urine drug test, Breathalyzer, and parent(s) and
self-reports indicated no substance use including alcohol.35 This study is significant in
that it treated the comorbidity of multiple substances. A suggested modification of this
CM procedure tailored to focus on alcohol use follows.

The adolescent and parent(s) after assessment of an alcohol use disorder are presented
with the CM protocol as a contractual agreement by the clinician who would coordinate
implementation of the procedure. The written agreement would have a detailed schedule of
incremental and accumulating voucher-based monetary or social rewards for consecutive
negative Breathalyzer readings. The parent is expected to purchase or borrow a personal
Breathalyzer (ranging $50–100). Adolescent binge drinking patterns occur mostly during
unsupervised time outside school. Therefore, a testing strategy with the Breathalyzer is
recommended to be done twice weekly for 12 weeks at the parent’s discretion upon the
adolescent returning from unsupervised settings at likely times of drinking. The initial
negative Breathalyzer is rewarded with a baseline monetary or social value. For example,
Stanger and colleagues35 used a baseline $1.50 voucher value with $1.50 increments
for each consecutive negative breath test. They also gave a $10 bonus for each two
consecutive negative tests. This paradigm adds up to a potential $570 over a 12-week
period, but adolescents in their study averaged $312. A substance-monitoring contract was
developed in this study between parents and youth specifying incentives for abstinence
or consequences for substance use. Often poor parental support and participation in
treatment can pose difficulty for adolescents with alcohol use disorders. In these cases, CM
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procedures that reward the parents are often helpful. For example, parents may be given
chances in a random drawing to win a prize dependent upon their degree of participation.
In one study, this method was implemented to enhance parents to fully participate in
treatment, administer Breathalyzers and implement the substance-monitoring contract.41

Variations on this monetary reward are possible, such as exchange for privileges or
abstaining from expected duties. Each consecutive reward for a negative Breathalyzer
should be added to the previous one incrementally on the agreed upon schedule. Studies
have shown that an increasing magnitude of reinforcement for consecutive abstinences
with a complete reset to baseline for a positive drug test produces superior results.42

For example, if using $2.50 increments with weekly testing after a $5 baseline, then a
completely abstinent (perhaps undetected may be more accurate) adolescent will have
earned a total of $225 over 12 weeks ($5 for the first negative Breathalyzer, $5 + $2.50 =
$7.50 for the second, $7.50 + $2.50 = $10 for the third, etc.). If the adolescent has a
positive Breathalyzer at any time during this course, then the schedule resets to baseline
($5). If the adolescent has succeeded, then a maintenance reward for every random
assessment by the parent is suggested.

Clinical tailoring is often necessary for adolescent contingency management proce-
dures especially due to cost. Often the family will determine the acceptable monetary
contribution, which can be modified by reducing the amount of testing or prize value.
Fortunately, adolescents have a stronger preference for small immediate rewards and
novelty than adults.43 Prizes or items solicited from the community can also be a rare
privilege (e.g., free movie passes, video games, and admission to amusement park) and
are equally efficacious as monetary vouchers in community settings.41,44 For example,
Lott and Jencius44 demonstrated a successful CM procedure in a community substance
abuse treatment program for adolescents that averaged $0.39 per patient per day using a
prize drawing bag of colored beads of which 50% had no value, 30% small $1 value, 15%
medium $5 value, and 5% large $15 value. It is important that the baseline and potential
accumulated value is big enough for the adolescent to engage in treatment. Monetary re-
wards in the form of gift cards or vouchers are preferred to cash for adolescents who may
spend cash on other deviant behaviors, such as drugs. For example, a detailed monetary
contribution toward car insurance or a trip to an amusement park may be as valuable
and more acceptable to parents. Other examples include working toward expenses for
college, a class trip, or a creative privilege exchange system based on parental choices.
The incentive must hold enough value in the adolescent’s mind to curtail the decision to
drink. The CM approach is transportable to various settings and situations and empowers
both parents and adolescents.

Summary

Great strides have been made in the development and implementation of treatments for
adolescents with alcohol and other drug use disorders. The mainstay treatments for these
adolescents are psychosocial, especially since there is no FDA-approved medications for
the treatment of adolescents with alcohol dependence. Family therapies have been very
successful in this population and tend to involve many systems relevant to the adolescent,
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including the family, social systems, and the environment. Behavioral therapy and cogni-
tive therapy show promise. The integration of developmental, social, and cognitive factors
in CBT sets the stage for identifying problematic behaviors and disrupting the patterns
leading to alcohol and other drug use. Brief interventions such as motivational interview-
ing and motivational enhancement therapy may be attractive to adolescents because of
their client-centered approach, and emphasis on empowering the patient in the resolution
of the problems that foster alcohol and other drug use. The aforementioned treatments
undoubtedly lay the platform for expansion of current treatments, perhaps by combining
different types of therapies as well as the development of innovative therapies to address
specific needs of the adolescents and their families.
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Chapter 16

Pharmacological approaches to the
treatment of alcohol dependence
in the young
Bankole A. Johnson
Department of Psychiatry and Neurobehavioral Sciences, University of Virginia,
Charlottesville, VA, USA

Key points

� Alcohol dependence is a treatable disorder when efficacious medicines are added to
enhance the effects of psychosocial treatment.

� The past decade has seen an expansion of research and knowledge on pharmacother-
apy for the treatment of alcohol dependence; however, no pharmacotherapeutic agent
has been established as a treatment for alcohol-abusing or -dependent adolescents or
emerging adults. Thus, most of what is known has been extrapolated from the adult
literature.

� The newer approved medications for adults include acamprosate as well as naltrexone
and its intramuscular analog, Vivitrol

R©
. Among the other promising agents, topiramate,

ondansetron, and baclofen appear to be the most noteworthy. Additionally, there is pub-
lished preliminary work showing some utility for acamprosate, disulfiram, ondansetron,
and naltrexone in treating alcohol-abusing or -dependent adolescents.

� Presently, research is pursuing the application of ondansetron or naltrexone for the treat-
ment of alcohol-abusing or -dependent emerging adults.

� The current state of the art is to find medications that enhance the efficacy of brief psy-
chosocial treatments, which are the standard treatment for alcohol-abusing or -dependent
adolescents and emerging adults.

� An important clinical aspect of treating alcohol-abusing or -dependent adolescents or
emerging adults is that a goal of lifelong abstinence might not be adopted by most, thus
emphasizing the need for a harm reduction approach as well as appropriate safeguards
and procedures for lifetime monitoring.

� As neuroscientific research progresses, it is plausible that unique medication combinations
will be tested as treatment agents for alcohol abuse or dependence in adolescents and
emerging adults. Intriguingly, pharmacogenetic approaches could be particularly useful
because they might provide an approach for early intervention in treating alcohol abuse
or dependence, particularly among those who may have a high genetic predisposition to
the disease.

Young People and Alcohol: Impact, Policy, Prevention, Treatment, First Edition.
Edited by John B. Saunders and Joseph M. Rey.
C© 2011 Blackwell Publishing Ltd. Published 2011 by Blackwell Publishing Ltd.
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Alcohol abuse in adolescents or emerging adults, if left untreated, often progresses
to alcohol dependence in adulthood, and such individuals appear to be at increased risk
of abusing other drugs.1 It is, therefore, important to treat alcohol-abusing adolescents
or emerging adults effectively to prevent progression of the disease to alcoholism with
or without comorbid drug dependence in adulthood.1 Early treatment also may prove
to be beneficial as the worsening pathogenesis of alcohol dependence with age can lead
to an increased resistance to treatment. These data emphasize the need for more effective
treatments for alcohol-dependent adolescents.1

The pathogenesis of hazardous drinking or alcohol abuse in adolescents and emerg-
ing adults probably involves the same brain neurotransmitters as in alcohol-dependent
adults. Notably, the most important pathways involved in the expression of excessive
drinking behavior are those associated with modulators of the corticomesolimbic system.
More recently, however, there has been growing interest in other neuronal substrates that
appear to maintain long-term cravings for alcohol, even after a prolonged period of ces-
sation, thereby triggering a relapse. These pathways have been coined romantically as
the “dark side” of addiction. Importantly, medications that are being developed to treat
alcohol dependence have been designed to target one or more neurotransmitters within
these pathways.2 For a description of the neuronal basis of alcohol dependence, see
Figure 16.1.2,3

There has been little research on treatments for alcohol-dependent adolescents or emerg-
ing adults beyond psychosocial interventions. Some adolescents may benefit from cog-
nitive behavioral therapy and family-based therapies, but data show that relapse rates
still remain high among these groups.1 In a study of 132 substance-abusing adolescents,
Joanning and colleagues4 showed that the percentage of abstainers was 54% for those who
received family system therapy, 28% for those who received adolescent group therapy,
and 16% for those who received family drug education. For subjects who received family
system therapy, nearly one-half continued to use illicit drugs. In this study, similar to
most others, therapy including medication treatment was not included, and Dawes and
Johnson1 have pointed out that bioethical considerations that promote bias against the use
of medications have contributed to the lack of pharmacotherapy trials for this population.

Alcohol abuse and dependence in adulthood typically originate in drinking problems
that began in adolescence and early adulthood (between 18 and 25 years), a period termed
“emerging adulthood.” This age range overlaps with the years of attending college. Among
emerging adults, binge drinking—consuming more than five and four standard drinks per
occasion for men and women, respectively—has been associated with increased risk for
progressive alcohol abuse and alcohol dependence, and increased legal, social, and health
problems including unwanted pregnancies and the transmission of sexually transmitted
diseases such as HIV.5,6 Indeed, the National Epidemiologic Survey on Alcohol and
Related Conditions data show that severe or binge drinking among emerging adults,
which peaks at the age of 19 years, is the strongest predictor of a chronic and progressive
course of abusing or being dependent on alcohol over the course of a lifetime.7,8 Finding
effective treatment(s) for binge drinking among emerging adults has the largest clinical
potential to improve lifetime drinking outcomes and related psychosocial and health
problems.
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Figure 16.1 Neuronal pathways involved with the reinforcing effects of alcohol and other
drugs of abuse. Cholinergic inputs arising from the caudal part of the pedunculopontine
tegmental nucleus (PPTg) and laterodorsal tegmental nucleus (LDTg) can stimulate ventral
tegmental area dopamine neurons. The ventral tegmental area dopamine neuron projection to
the nucleus accumbens and cortex, the critical substrate for the reinforcing effects of drugs of
abuse (including alcohol), is modulated by a variety of inhibitory [gamma-aminobutyric acid
(GABA) and opioid] and excitatory [nicotinic (NIC-R), glutamate (GLU), and cannabinoid-1
receptor (CB1-R)] inputs. The glutamate pathways include those that express
alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA), kainate, and N-methyl-
D-aspartate (NMDA) receptors. Serotonin-3 receptors (5-HT3-R) also modulate dopamine
release in the nucleus accumbens. The glycine system, orexins, and corticotrophin-releasing
factor also are shown. CRF-R1 and CRF-R2: corticotrophin-releasing factor receptors 1 and 2,
respectively; DRD1, DRD2, and DRD3: dopamine receptors D1, D2, and D3, respectively;
GlyR: glycine receptor; LH/PFA: perifornical region of the lateral hypothalamus; OXR1 and
OXR2: orexin receptor types 1 and 2, respectively; PVN: paraventricular nucleus. Adapted and
embellished from reference 3 (copyright © 2006, American Medical Association; all rights
reserved). Reprinted from reference 2 with permission from The American Journal of
Psychiatry (copyright © 2010, American Psychiatric Association).

     Image not available in this electronic edition. 
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In the past decade, there have been great advancements made in pharmacotherapy for
the treatment of alcohol dependence. The U.S. Food and Drug Administration (FDA)
has approved oral naltrexone, a derivative depot formulation of injectable naltrexone
(Vivitrol), and acamprosate treatment of alcohol dependence in adults of age 18 and older.
Research continues to explore which types of alcohol-dependent individual would benefit
the most from treatment with naltrexone or acamprosate. In combination, naltrexone and
acamprosate have demonstrated efficacy for treating alcohol dependence in one European
study,9 but the same results were not found in a multisite study in the United States.10

Disulfiram is an aversive agent that does not diminish craving for alcohol but might be
effective when given to those who are highly compliant or to those who receive medication
under supervision. Exciting research continues as the search for more effective treatments
for alcohol dependence is ongoing. Drugs such as topiramate and ondansetron have
demonstrated promising results for the treatment of alcohol dependence.

No area of psychiatric research in recent years has received more attention than the
problem of severe or binge drinking in emerging adults and college students. In 2002,
NIAAA published a report that showed a marginal effect for the usual educational pro-
grams at reducing the consequences of severe or binge drinking on campus.11 Brief
motivational interventions that enhance readiness to change, provide feedback on nor-
mative drinking patterns, and develop skills and strategies12 have been the mainstay of
treatment in emerging adults or college drinkers to moderate their drinking.

In general, brief motivational interventions for hazardous drinkers have had extensive
support as an effective intervention in multiple health care and treatment settings. Meta-
analyses have produced consistently positive results.13,14 Ballesteros et al.15 reviewed
13 carefully selected, randomized controlled trials of brief interventions in primary care
and found significant support for the effectiveness of these interventions in primary care
settings, with an odds ratio of 1.55. Thus, although brief interventions do reduce the harm
of severe or binge drinking, there is much room for improvement, and many continue to
drink at hazardous levels.

Among college students, the most well-validated brief intervention has been
BASICS—Brief Alcohol Screening and Intervention for College Students.16 The BASICS
program provides personal feedback, motivation, and strategies that enhance normative
drinking patterns.17 In a recent study of motivational interviewing with college students
sent to alcohol counseling, both the in-person personal feedback intervention and a con-
trol condition of written personal feedback reduced drinking and related problems at the
4-month follow-up. However, at the 15-month follow-up, the in-person brief motivational
feedback intervention demonstrated less alcohol use and fewer related problems than
the control condition.18 Thus, there is support for BASICS to moderate college students’
drinking. Nevertheless, research with BASICS and other brief interventions shows that the
relative therapeutic effect of brief intervention among college students is rather small19,20;
however, success rates might be better when severe- or binge-drinking college students are
mandated to enter a program.21 Therefore, even though brief motivational interventions,
including BASICS, decrease drinking in emerging adults, many remain severe or binge
drinkers, with significant immediate or lifetime consequences. Also, the potential for fur-
ther lapses to heavy drinking, even among those in recovery, remains substantial because
of the cultural and social pressure on emerging adults or college students to conform to
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abnormally high drinking levels, especially on weekends.22,23 Hence, motivational treat-
ment alone, no matter how potent, might not be sufficient to moderate drinking patterns
below hazardous levels among most emerging adults or college students at risk for severe
or binge drinking. Therefore, the main thrust of pharmacotherapeutic approaches is to
pair a putative therapeutic medication with BASICS or some other brief intervention as a
treatment for alcohol-dependent adolescents or emerging adults.

In the past decade, there has been great interest in developing medications to treat
alcohol-dependent adolescents and emerging adults. While the neuronal pathogenesis of
adolescent or emerging adult alcohol use disorders is likely to be similar to that in the
adult,1 what makes the effects of pharmacotherapy in the developing human more complex
is that, throughout adolescence, there are changes in the density and distribution of the
serotonin, dopamine, acetylcholine, glutamate, and gamma-aminobutyric acid systems.
Indeed, it is thought that the number and density of particular receptors may decline
throughout the brain at different rates during adolescence, thereby producing a relative
decline in excitatory stimulation to the neocortex.24

Clinicians should be aware that when choosing medications for alcohol-dependent
adolescents, many factors should be taken into consideration. It is imperative that clinicians
weigh the potential risks and benefits of medication with the hazards of continuous alcohol
use. In the treatment of adolescents, it also is important to keep neurodevelopmental factors
in mind when determining type of medication and when to use and for how long.1

Serotonin

Dawes and Johnson1 highlighted the complex changes that occur in the developing human
brain that affect the availability of serotonin (5-HT) receptors and, commensurately, the
potential effects of medications that alter 5-HT levels in alcohol-abusing or -dependent
adolescents or emerging adults. During adolescence, normal brain development involves
structural changes in gray and white matter, reorganization of cortical synapses, and
modifications in the level of the 5-HT. In individuals who are vulnerable, removal and
reorganization of cortical synapses and changes in neurotransmitter systems are hypoth-
esized to increase the risk for developing alcohol use disorders.1 This large loss in the
number of 5-HT neurons and their reorganization in the neocortex during adolescence24

have led to the speculation that this relative hyposerotonergic brain is more likely than
that of an adult to be involved in impulsive behaviors including hazardous drinking. Thus,
putative therapeutic medications with actions at the 5-HT receptor may have different
effects in adolescents and emerging adults compared with adults.

Serotonin-3 receptor antagonists

Basic science studies support the role of the serotonin-3 (5-HT3) receptor in mediating
alcohol’s important neurochemical effects, and medications that antagonize the 5-HT3

receptor antagonists appear to be promising treatment for alcohol dependence. In neuro-
physiological studies, ethanol potentiates 5-HT3 receptor-mediated ion currents in NCB-
20 neuroblastoma cells25,26 and in human embryonic kidney 293 cells transfected with
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5-HT3 receptor antagonist complementary DNA.27 Serotonin-3 receptor antagonists block
these effects.28 Thus, the 5-HT3 receptor is a site of action for ethanol in the brain.29,30

Pharmacobehavioral studies show that many of alcohol’s reinforcing effects are
mediated by 5-HT3 and dopamine interactions in the corticomesolimbic system.31–35

5-HT3 receptor antagonists have three principal effects that demonstrate their ability
to modulate ethanol consumption and related behaviors. First, 5-HT3 receptor antag-
onists suppress hyperlocomotion in the rat induced by dopamine or ethanol injection
into the nucleus accumbens.36 Second, 5-HT3 receptor antagonists inhibit DiMe-C7
(a neurokinin)-induced hyperlocomotion, which also is reduced by the dopamine antago-
nist, fluphenazine.37,38 Third, 5-HT3 receptor antagonists reduce ethanol consumption in
several animal models and across different species32,39–48 (cf. reference 49).

Three clinical studies have provided evidence that ondansetron is a promising treatment
for alcohol-dependent individuals, particularly those with an early-onset or Type B-like
subtype. First, in a 6-week, double-blind, placebo-controlled study of 71 nonseverely
alcohol-dependent males, Sellers et al.50 observed that the 0.5-mg dose but not the 4-mg
dose of ondansetron was associated with a nonsignificant trend (p = 0.06) toward a reduc-
tion in alcohol consumption. Post hoc analysis that eliminated 11 subjects who consumed
less than 10 drinks/drinking day rendered the difference in drinking outcomes between
the ondansetron 0.5 mg and placebo groups to be significant statistically (p = 0.001). De-
spite the limitations of this initial trial, which included a relatively short treatment period,
the inclusion of just males, and the small number of subjects, the results of this study
provided general support for ondansetron’s promise in treating alcohol dependence. Also,
these results showed that ondansetron might exhibit a nonlinear dose–response effect in
the treatment of alcohol dependence.

Second, in a large-scale (N = 321), 12-week, randomized, double-blind clinical trial
in which alcohol-dependent individuals received weekly cognitive behavioral therapy,
Johnson et al.51 showed that ondansetron (1, 4, and 16 μg/kg b.i.d.) was superior to
placebo at improving drinking outcomes of those of the early-onset or Type B-like subtype
but not the late-onset or Type A-like subtype. The self-reported decreases in alcohol
consumption were corroborated by the concomitant reduction in carbohydrate-deficient
transferrin level—a biomarker of transient alcohol consumption.

Third, Kranzler et al.52 provided replication of the results by Johnson et al.51 by show-
ing that early-onset (Type B-like) alcoholics had a significantly greater improvement in
drinking outcomes compared with their late-onset (Type A-like) counterparts following
8 weeks of ondansetron (4 μg/kg b.i.d.) treatment. Intriguingly, these results demonstrate
a differential effect of ondansetron treatment by subtype of alcohol-dependent individual.
Indeed, the contrast is striking when compared with the effects of selective serotonin
reuptake inhibitors on different subtypes of alcohol-dependent individuals as described
above. Basically, early onset or Type B-like alcoholics with apparent serotonergic defi-
ciency respond best to a medication that blocks the 5-HT3 receptor, whereas late-onset
or Type A-like alcoholics with apparently normal serotonergic function derive the most
benefit from a medication that can increase serotonin turnover and function.

One potential disadvantage of subtyping by psychosocial variables is that they might not
be stable across all populations (i.e., differences by ethnicity and regions could occur due
to different exposure levels to alcohol), and the more complex algorithms for subtyping
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(e.g., into Type A or B) cannot be carried out prospectively or applied directly to a single
individual. Also, because alcoholism is mostly determined by biological factors, the more
specific delineation of subtypes that respond to ondansetron would most likely come from
an understanding of variations in molecular genetic characteristics. Arguably, a more
stable, robust, and generalizable dichotomization of different populations of alcoholics
responsive to ondansetron might be achievable using pertinent and specific biomolecular
variables.53

Johnson has proposed a biomolecular explanation by which polymorphisms in the
serotonergic transporter gene may predict drinking behavior, thereby providing a molec-
ular target for the specific administration of ondansetron to particular alcohol-dependent
individuals who are likely to respond.54 Briefly, the key feature of Johnson’s molecular
hypothesis is that polymorphic variation(s) at the serotonin transporter gene might result
in a relative intrasynaptic hyposerotonergic state with consequent upregulation of post-
synaptic serotonin receptors.2 Alcohol-dependent individuals with these polymorphic
types may be prone to a heavier and more chronic pattern of drinking,54,55 perhaps
through a counterregulatory mechanism to increase serotonin turnover. Because this at-
tempted counterregulation through increased alcohol consumption can only be partially
effective, as further drinking reduces the expression of the serotonin transporter gene
further,54 a vicious cycle is set up. Johnson56 has proposed that ondansetron treatment
may ameliorate heavy or severe drinking in such alcohol-dependent individuals, presum-
ably by blockade of upregulated postsynaptic serotonin receptors. Indeed, the results of a
recent clinical trial suggest that ondansetron may have an effect to decrease severe drink-
ing among individuals with specific polymorphisms of the serotonin transporter gene.57

Obviously, a molecular genetic explanation for this effect, if proven, may enable a phar-
macogenetic approach to treatment whereby the appropriate medication can be provided
to the particular subtype of alcohol-dependent individual who would benefit the most
from such treatment.

This concept also has been expanded to address molecular differences that can result
in specific targets to treat hazardous drinking in adolescents.58 Specifically, in that pre-
liminary study, we found that polymorphic variation at the serotonin transporter gene was
associated with the intensity of drinking and the increased likelihood of impulsive behav-
iors. Furthermore, we also have shown in an 8-week, prospective, open-label trial that
ondansetron may reduce craving in adolescents.59 Due to the promise of these preliminary
studies, there are ongoing trials by our group to determine which type of adolescents or
emerging adults with specific variation at the serotonin transporter gene responds best to
ondansetron.

Intriguingly, ondansetron has shown efficacy in treating alcohol-dependent individuals
with social phobia, presumably because of its anxiolytic effects.60 Since the prevalence
of social phobia may be high in adolescents and emerging adults, these results should be
investigated and validated in future large-scale clinical trials.

In sum, preclinical data support an important role for 5-HT3 receptors in mediating
alcohol’s important reinforcing effects associated with its abuse liability. Ondansetron
is a promising medication for the treatment of early-onset or Type B-like alcohol
dependence. Molecular variation at the serotonin transporter gene offers a more dis-
tinct method to identify alcohol-dependent individuals likely to respond to ondansetron.
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The results of such studies, provide support for this approach. Similar studies are ongoing
in adolescents and emerging adults. Ondansetron’s potential to treat alcohol-dependent
individuals with comorbid social phobia, which is relatively common in adolescents and
emerging adults, will need validation in larger clinical trials.

Serotonin reuptake inhibitors

For decades, it has been known that pharmacological manipulations that deplete the brain
of serotonin decrease the preference for ethanol.61,62 Using preference paradigms, phar-
macological agents that inhibit serotonin reuptake from the synapse reduce the voluntary
consumption of ethanol solutions.63–68 Knockout mice at the serotonin transporter do,
however, exhibit a general decrease in ethanol preference and consumption.69 Thus, there
is ample preclinical support for the notion that selective serotonin reuptake inhibitors
suppress ethanol consumption in animals.

Although these preclinical studies have shown that selective serotonin reuptake in-
hibitors can reduce ethanol consumption, the selectivity of this effect on reinforcement as
opposed to general consummatory behaviors has been questioned.70–72 The inhibition of
serotonin reuptake function alters food intake and fluid consumption.73 Specifically, se-
lective serotonin reuptake inhibitors do suppress food intake74,75 and fluid consumption73

and decrease palatability.76 Yet, motivational factors exert some control on the expres-
sion of these behaviors.77 For instance, selective serotonin reuptake inhibitors enhance
satiety70 but selectively reduce preference for certain macronutrients (i.e., sweet items and
carbohydrates)78–80 (cf. references 81 and 82) that increase the palatability and reward-
ing effects of food.83–85 Hence, selective serotonin reuptake inhibitors might decrease
ethanol consumption via the suppression of nonspecific general consummatory behaviors
and specific antireinforcing effects.

Despite the promise of preclinical studies, there is, at present, little support for the
proposal that selective serotonin reuptake inhibitors are an efficacious treatment for a
heterogeneous group of alcohol-dependent individuals. Initial studies of small sample
size reported that selective serotonin reuptake inhibitors can produce short-term (1–4
weeks) decreases in alcohol consumption among problem drinkers.86–90 Nevertheless,
these studies were limited by at least three factors. First, most of the studies were conducted
in men, thereby limiting the generalizability of the results to the general population.86–88

Second, the adjunctive psychosocial treatment, which can decrease the apparent efficacy
of the putative therapeutic medication because this too can have an important effect
on drinking outcomes, was not standardized. Third, the treatment periods were short;
thus, it was not possible to determine whether these initial effects, which could be due to
nonspecific factors, would be sustained. Indeed, the problem with studies of short duration
that focus on a chronic relapsing disorder such as alcohol dependence was highlighted
in a later study by Gorelick and Paredes,91 who found that there also was an effect for
fluoxetine, compared with placebo, to decrease alcohol consumption by about 15% in the
first 4 weeks of the trial but not over the entire length of the trial. Also, Naranjo et al.92

did not demonstrate that citalopram (40 mg/day) was superior to placebo in a 12-week
treatment trial. Further, neither Kabel and Petty93 nor Kranzler et al.94 in two separate
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12-week studies found fluoxetine (60 mg/day) to be superior to placebo for the treatment
of alcohol dependence.

There has been renewed understanding about how the administration of functionally
different serotonergic agents can lead to different drinking outcomes among various sub-
types of alcoholic (for a review, see Johnson95). Adapted from Cloninger’s classification
scheme,96 two methods for subtyping alcoholics have been used in these pharmacotherapy
studies. Basically, a particular type of alcoholic (i.e., Type A-like or late-onset) charac-
terized by a later age of onset of problem drinking (typically over the age of 25 years),
a preponderance of psychosocial morbidity, and low familial loading can experience
improved drinking outcomes after selective serotonin reuptake inhibitor treatment.

Indeed, it appears that Type A-like or late-onset alcoholics, with presumably more nor-
mative serotonin function, have been observed to experience improved drinking outcomes
from sertraline both during active treatment97 and at 6-month follow-up.98 Also, Chick et
al.99 have shown that early-onset or Type B-like alcoholics were more likely to relapse
than their late-onset or Type A-like counterparts following fluvoxamine treatment. Thus,
at present, selective serotonin reuptake inhibitors appear to be efficacious only in Type
A-like or late-onset alcoholics.

Fluoxetine has been reported to be beneficial for the treatment of alcohol-dependent in-
dividuals with suicidal tendencies and severe comorbid depression.100 A recent study did
not find that sertraline treatment was more beneficial than placebo in treating depressed
men and women with alcohol dependence irrespective of the severity of the depression.101

In another trial, sertraline was again found not to be beneficial in both men and women
for the treatment of comorbid alcohol dependence and depression, although women did
have a very slight but not clinically meaningful improvement in depressive symptoms.102

Notably, it has not been shown that the reduction in dysphoria in depressed alcoholics is
associated with concomitant decreases in alcohol consumption.103,104 Hence, the conclu-
sion to be drawn from these studies is that except for a subtype of depressed alcoholic
with suicidal tendencies or, perhaps, in women, there is not much evidence to recommend
selective serotonin reuptake inhibitors alone over placebo for the treatment of depressed
alcoholics. Nevertheless, more recently, it has been shown that the combination of naltrex-
one and sertraline appears to be effective treatment for depressed alcoholics105; however,
further studies are needed to establish this finding.

The results of treating depressed alcoholics with a selective serotonin reuptake inhibitor
have not been compelling. In a 12-week trial of adolescents with alcohol use disorders who
received a combination of cognitive behavioral therapy and motivational enhancement
therapy, Cornelius and colleagues106 did not find a therapeutic effect of fluoxetine versus
placebo to reduce depressive symptoms or drinking. There is, therefore, no support for
the use of selective serotonin reuptake inhibitors to treat adolescents with comorbid
depression and alcohol dependence.

Sertraline might have some utility in the treatment of alcohol-dependent individu-
als whose comorbid posttraumatic stress disorder is associated with early trauma,107

thereby suggesting that different subtypes might vary in treatment response. Also, there is
promise that paroxetine might prove useful in treating alcohol-dependent individuals with
social phobia.108 There is no specific treatment, apart from symptomatic management, for
alcohol-dependent individuals with comorbid generalized anxiety disorder.109
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In sum, despite strong preclinical data that would support the use of selective serotonin
reuptake inhibitors as a promising treatment for alcohol dependence, there is no evidence
that they are of therapeutic benefit to a heterogeneous group of alcohol-dependent individ-
uals. Notably, however, there is growing confirmation that selective serotonin reuptake in-
hibitors can improve the drinking outcomes of Type A-like or late-onset alcoholics. Rather
than being a cause for discouragement, this finding might: (a) open up the possibility of
identifying important biogenetic or pharmacological mechanisms that underlie the alco-
holism disease and (b) improve understanding about which type of alcohol-dependent
individual can benefit the most from specific serotonergic treatment. Further, there is
evidence that providing a selective serotonin reuptake inhibitor to severely depressed
alcoholics with suicidal tendencies is of therapeutic benefit. There also is recent prelim-
inary evidence that the combination of naltrexone and sertraline relieves both symptoms
in depressed alcoholics. In contrast, in adolescents with comorbid depression and alcohol
use disorders, the addition of fluoxetine to a combination of cognitive behavioral therapy
and motivational enhancement therapy neither improves the symptoms of depression nor
decreases alcohol consumption. More studies are needed to determine whether selective
serotonin reuptake inhibitors are efficacious in treating alcohol-dependent individuals with
anxiety and related disorders including posttraumatic stress disorder and social phobia.

Serotonin-1A partial receptor agonist

Preclinical studies have suggested that the serotonin-1A partial agonist, buspirone, may
be effective at reducing ethanol consumption. Buspirone decreased volitional alcohol
consumption from 60% to 30% in macaque monkeys, but there was considerable inter-
individual variation.110 In Sprague-Dawley rats, buspirone significantly reduced ethanol
intake in animals induced to drink by repeated brainstem injection of tetrahydropapavero-
line. In a group of medium alcohol-preferring rats, buspirone (0.0025–0.63 mg/kg) re-
duced, while buspirone (>2.5 mg/kg) increased, alcohol consumption without affecting
water consumption.40 While buspirone is a partial serotonin-1A agonist, the net effect
of its repeated administration is to enhance serotonin function via facilitation of the
postsynaptic receptor, which is more sensitive than the autoreceptor, and downregula-
tion of autoreceptor function.111 Nevertheless, this preclinical evidence would have been
strengthened by operant studies examining the dose–response characteristics of buspirone
as a function of ethanol concentration.

Buspirone has not been demonstrated to be an efficacious medication for the treatment
of alcohol-dependent individuals without comorbidity. In a review of five published
trials, buspirone was without a convincing effect in noncomorbid alcoholics; however,
alcoholics with comorbid anxiety experienced some benefit.112,113 Hence, buspirone’s
anxiolytic effects might translate to those who also are dependent on alcohol.

In sum, there is no current evidence that would suggest a role for buspirone in the
treatment of alcohol dependence without comorbid anxiety disorder.

Serotonin-2 receptor antagonist

Preclinical studies have suggested that the serotonin-2 receptor antagonist, ritanserin, can
reduce ethanol consumption in animals114,115 (cf. reference 116). Also, the serotonin-2
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antagonists, amperozide117–120 and FG5974,121,122 significantly suppress ethanol intake
without affecting water consumption. The exact mechanism by which serotonin-2 re-
ceptor antagonists might reduce ethanol consumption is unknown. It has, however,
been suggested that they might exert their effects by acutely substituting for alcohol’s
pharmacobehavioral effects by facilitating burst firing in corticomesolimbic dopamine
neurons,123 or by the suppression of dopamine neurotransmission following their chronic
administration.

In the clinical setting, ritanserin is not an efficacious treatment for alcohol dependence.
In a rigorously conducted, 12-week, multicenter clinical trial (N = 423) of ritanserin (2.5
or 5 mg/day) versus placebo as an adjunct to weekly cognitive behavioral therapy, none of
the ritanserin doses were superior to placebo.124 In a later study using similar methodology,
ritanserin (2.5, 5.0, or 10.0 mg/day) was not superior to placebo at improving drinking
outcomes.125 Although higher doses of ritanserin might be of therapeutic benefit, testing
these doses is precluded by ritanserin’s potential to cause dose-dependent prolongation
of the QTc interval on the electrocardiogram, thereby increasing the potential for life-
threatening cardiac arrhythmias.

In summary, there is no clinical evidence that would support the use of ritanserin as a
treatment for alcohol dependence.

Opioids: mu-receptor antagonist—naltrexone

The endogenous opioid system, particularly through its interactions with the corti-
comesolimbic dopamine system, is involved in the expression of alcohol’s reinforcing
effects31,126–131 (Figure 16.2126,128). Obviously, opioid receptors also have interactions
with other neurotransmitters, including those in the glutamate,132 gamma-aminobutyric
acid,133 serotonin,134 cannabinoid,135 and perhaps glycine136 systems, that contribute to
its effects on ethanol intake.

Even though naltrexone has some affinity for the kappa-opioid receptor,137 its principal
pharmacological effect on alcohol consumption is through blockade of the mu-opioid
receptor as mice that lack the mu-opioid receptor do not self-administer alcohol.138 Fur-
ther, alcohol intake increases beta-endorphin release in brain regions such as the nucleus
accumbens,139–141 an effect that is blocked by naltrexone.142 Mu-receptor antagonists,
such as naltrexone and naloxone, also suppress ethanol intake across a wide range of
animal paradigms143–153 (cf. references 154 and 156). More recently, there also has
been interest in elucidating the role of the hypothalamic–pituitary–adrenocortical axis in
stress-induced ethanol consumption and sensitivity and how this might be influenced by
naltrexone treatment.157,158

Oral naltrexone

In 1994, the FDA approved naltrexone for the treatment of alcohol dependence based on
data from two relatively small (total N = 167) studies.159,160 In those studies, recently
abstinent, alcohol-dependent individuals who received naltrexone (50 mg/day), compared
with their counterparts who got placebo, were less likely to relapse during the treatment
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Figure 16.2 Schematic representation of opioid interactions with the corticomesolimbic
dopamine reward pathway. Functional activity of beta-endorphin pathways primarily originating
from the nucleus arcuatus can lead to increased dopamine release in the nucleus accumbens
via two mechanisms. First, beta-endorphins can disinhibit the tonic inhibition of
gamma-aminobutyric acid (GABA) neurons on dopamine cells in the ventral tegmental
area.127,129,131 Second, beta-endorphins can stimulate dopamine cells in the nucleus
accumbens directly. Both mechanisms may be important for alcohol reward. Alcohol stimulates
beta-endorphin release in both the nucleus accumbens and the ventral tegmental area.126

Mu-receptor antagonists such as naloxone and naltrexone block these central effects of
beta-endorphins.31,126 Embellished from reference 126. Reprinted from reference 128 with
kind permission from Springer Science+Business Media.

period of 12 weeks. Nevertheless, 5 months after treatment, the relapse rates for the
naltrexone and placebo groups were similar. The anti-alcohol-craving effects that were
ascribed to naltrexone were based on three findings. First, individuals with the highest level
of baseline craving appeared to benefit the most from naltrexone.161 Second, abstinent in-
dividuals who had received naltrexone had less of an impulse to initiate drinking.162 Third,
even among those who sampled alcohol, less pleasure was derived from the beverage.163

These earlier studies were limited by the fact that only male veterans were tested in one
of the studies,160 and either there was no biomarker used to corroborate the self-reported
data159 or when the liver enzyme gamma-glutamyl transferase was used as a biomarker
the results were not contributory160—presumably due to the relative insensitivity of this
measure to capture transient drinking patterns.

Notably, in two large meta-analytic studies,164,165 naltrexone was demonstrated to be
efficacious at reducing the risk of relapse among recently abstinent, alcohol-dependent
individuals. What has emerged from an examination of these studies is that naltrexone’s
effect size was small, with a corresponding number needed to treat (i.e., the number
of individuals who need to be treated to prevent relapse in a single individual) of 7.
An important threat to demonstrating efficacy for naltrexone is not having quite high
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enough levels of medication compliance. Indeed, in a 3-month follow-up and systematic
replication of their study, Volpicelli et al.166 only found a significant effect of naltrexone
treatment compared with placebo recipients if the pill-taking rate exceeded 90%; even
here, the difference in the percentage of drinking days between the naltrexone and placebo
groups was small—3% and 11%, respectively.

Perhaps because of this small effect size, some studies have failed to demonstrate
naltrexone’s efficacy in treating alcohol dependence. For instance, in the UK collaborative
trial led by Chick et al., no overall difference was found between the naltrexone 50 mg/day
and placebo groups on any of the endpoint measures; however, when individuals with
less than 80% pill-taking compliance were excluded from the analysis, naltrexone was
associated with a lower percentage of drinking days compared with placebo—12% versus
20%, respectively.167,168 With naltrexone treatment, reduced pill-taking compliance is
typically the result of adverse events such as nausea that can be reported as significant
in up to 15% of trial participants.169 Therefore, new technologies that aim to improve
compliance by delivering naltrexone in depot form might possess a therapeutic advantage
to the oral formulation. These technologies are discussed later in this section.

Importantly, the COMBINE study (N = 1,383) has served to underscore that naltrexone
(100 mg/day) plus medication management to enhance compliance compared with placebo
reduced the risk of a heavy drinking day (hazard ratio = 0.72; 97.5% CI = 0.53–0.98;
p = 0.02).10 Uniquely, this study used a higher naltrexone dose (i.e., 100 mg/day vs.
50 mg/day), and the high compliance rate of pill taking—85.4%—improved clinical
outcome.

Recently, it has been proposed that individuals with the Asp variant of the OPRM1
gene exhibited preferentially higher relapse prevention rates when receiving naltrexone
treatment.170 As described previously, a similar response to naltrexone treatment on
cue-elicited craving was not observed among non-treatment-seeking, alcohol-dependent
individuals in a human laboratory study.171 Further, a recent clinical trial did not find a
preferential effect of naltrexone treatment on any of the variants of the OPRM1 gene.172

Notably, the functional importance of variation in the OPRMI gene is still being elu-
cidated. Although earlier studies in transfected cells suggested that the OPRM1-Asp40

variant had a threefold higher affinity for beta-endorphin than OPRM1-Asn,40 which
would suggest enhanced function,173 this has not been corroborated by others.174,175 Re-
cent in vitro transfection studies have, however, suggested that the G118 allele might
be associated with lower OPRM1 protein expression than the A118 allele.176 A further
complication to estimating the general clinical significance of the effects of the Asp40

allele on pharmacotherapeutic response to naltrexone is that its frequency can vary con-
siderably between populations—from as low as 0.047 in African Americans to 0.154 in
European Americans, and as high as 0.485 among those of Asian descent.177,178 More
genetic studies are, therefore, needed to elucidate fully the mechanistic effects of the
Asp40 allele, and to establish whether or not naltrexone response varies by variation at
the OPRM1 gene (see Chapter 5). However, certain clinical characteristics have been
associated with good clinical response to naltrexone, and these include a family history
of alcohol dependence161,179,180 or strong cravings or urges for alcohol.180

In a small (N = 14), open-label, 8-week pilot trial of young adults, naltrexone appeared
to enhance the antidrinking effects of the brief motivational intervention, BASICS.181
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A larger-sample, double-blind clinical trial is currently under way to establish whether
naltrexone is an efficacious treatment to decrease drinking behavior among adolescents
or emerging adults with alcohol use disorders.

Naltrexone’s utility compared with placebo as an add-on treatment in alcohol-dependent
individuals with comorbid bipolar I or II disorder was investigated recently.182 All individ-
uals received their concomitant medications prescribed for bipolar disorder prior to study
entry, along with standardized cognitive behavioral therapy designed for the treatment of
bipolar disorder and substance use at scheduled intervals during treatment.183 Naltrexone
did not differ statistically from placebo on any outcome measure of drinking, and the
attrition rate was high—48%.

Naltrexone’s utility compared with placebo as a treatment for alcohol dependence and
smoking cessation also has been studied recently.184 In that placebo-controlled study,
there was no overall effect of naltrexone on either the consumption of alcohol or smoking.
In a subsequent subset analysis confined to heavy drinkers (defined as those with at least
one heavy drinking episode during the 2-week preenrollment baseline period), there was
an effect of naltrexone to reduce heavy drinking; however, again there was no effect
on smoking. Interestingly, there was a significant negative association between quitting
smoking and decreasing alcohol consumption, whereby greater success in stopping smok-
ing was correlated with increased amounts of heavy drinking. These results do not provide
strong support for the use of naltrexone as a medication for the simultaneous reduction
or cessation of alcohol consumption and smoking among individuals comorbid for these
conditions.

Depot naltrexone

Depot forms of naltrexone also have been developed for the treatment of alcohol depen-
dence. Of these, the only approved product is Vivitrol (Alkermes, Inc., Cambridge, MA,
USA), formerly known as Vivitrex.

In 2004, Johnson et al.185 published the initial safety, tolerability, and efficacy trial
of Vivitrex for treating alcohol dependence. The design of the study was a 16-week
randomized, placebo-controlled, double-blind clinical trial. Of the 25 alcohol-dependent
individuals who participated in the trial, five of them got placebo and the remainder
(n = 20) got 400 mg of Vivitrex. Results of that trial showed the safety of Vivitrex, with
the most common adverse events being nonspecific abdominal pain, nausea, pain at the
injection site, and headaches. None of the placebo recipients dropped out due to adverse
events; in contrast, two of those who got Vivitrex discontinued for that reason. Due to
the unbalanced design and small subject numbers, any inferences regarding efficacy had
to be viewed quite cautiously. Nevertheless, there was a trend for those on Vivitrex, com-
pared with placebo, to have a lower percentage of heavy drinking days—11.7% versus
25.3%. Later, in a large placebo-controlled, double-blind, randomized, multisite, 24-week
clinical trial, Garbutt et al.186 showed that high-dose Vivitrex (380 mg) recipients had a
significantly lower percentage of heavy drinking days than those who got placebo (hazard
ratio = 0.75; 95% CI = 0.60–0.94; p = 0.02). Recipients of low-dose Vivitrex (190 mg)
had outcomes similar to those who got placebo. The treatment response signal in the high-
dose Vivitrex recipients came from the male participants as the effect of both Vivitrex
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doses was no different from that in women who took placebo (hazard ratio = 1.23; 95%
CI = 0.85–1.78; p = 0.28). The lack of efficacy for Vivitrol in women has been ascribed
to greater subclinical affective symptoms, less of a family history of alcoholism (which is
meant to be associated with good clinical outcomes to naltrexone), more responsiveness
to placebo, and more clinical heterogeneity in the sample. In contrast with the premise for
developing depot preparations, the dropout rate of 14.1% in the high-dose Vivitrex group
was similar to that reported in studies with oral naltrexone. The chosen objective biomarker
to corroborate the self-reported data—gamma-glutamyl transferase—did not show a dif-
ference between any of the Vivitrex doses and the placebo group. The common reasons
for study discontinuation were injection site reactions, headaches, and nausea. Serious
adverse events were reported in two participants taking active medication that resulted
in an interstitial pneumonia and an allergic-type eosinophilic pneumonia, both of which
resolved after medical treatment. Thus, the evidence remains that Vivitrol appears to be
efficacious in preventing heavy drinking in men; however, it was approved by the FDA for
treatment of both men and women based on the extant literature on naltrexone as a treat-
ment for alcohol dependence. The expected advantage of Vivitrol to increase compliance
did not materialize quickly although this might become more manifest in generic treatment
settings rather than a closely monitored clinical trial. The potential for hypersensitivity
reactions to Vivitrol, while small, does require post-marketing evaluation by the FDA.

Naltrexone: conclusions

In sum, the majority of the data show that naltrexone is an efficacious medication for
treating alcohol dependence. The therapeutic treatment effect size is, however, small, and
poor pill-taking compliance can be associated with poor clinical outcome. Large-scale,
double-blind, clinical studies are needed to establish whether naltrexone is an efficacious
treatment for adolescents and emerging adults with alcohol use disorders. Further re-
search is needed to establish whether naltrexone’s therapeutic efficacy in treating alcohol
dependence differs among individuals who have variants of the OPRM1 gene. Alcohol-
dependent individuals with a positive family history for the disease and individuals with
strong cravings for alcohol appear to benefit the most from naltrexone treatment. Nal-
trexone combined with sertraline might be a promising medication for the treatment of
alcohol dependence with comorbid depression. Naltrexone does not appear to be ef-
ficacious for the contemporaneous reduction or cessation of alcohol consumption and
smoking. The naltrexone depot formulation, Vivitrol, is approved for the treatment of
alcohol dependence; however, its therapeutic effect appears to predominate in men.

Glutamate

Metabotropic glutamate receptor-5 modulator and N-methyl-D-aspartate
antagonist: acamprosate

Acamprosate’s principal neurochemical effect appears to be the modulation of glutamate
neurotransmission at metabotropic-5 glutamate receptors.187 Evidence that acamprosate
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modulates a novel site of action at metabotropic-5 glutamate receptors comes from the
finding that it inhibits the binding and neurotoxic effects of ±-1-aminocyclopentane-
trans-1,3-dicarboxylic acid.187

Acamprosate has been shown to decrease: (a) ethanol consumption in rodents,188–190

but this effect may not be specific in food-deprived C57BL/6J mice as both ethanol
and water were reduced in a schedule-induced polydipsia task191; (b) dopamine
hyperexcitability in the nucleus accumbens during alcohol withdrawal192,193; (c) gen-
eral neuronal hyperexcitability194,195; (d) glutamatergic neurotransmission in alcohol-
dependent rats192,196; (e) voltage-gated calcium channel activity; and (f) the expres-
sion of brain c-fos, an immediate early gene associated with alcohol withdrawal.197,198

Nevertheless, it is acamprosate’s ability to suppress alcohol-induced glutamate receptor
sensitivity,199 as well as conditioned cue responses to ethanol in previously dependent
animals even after prolonged abstinence,200–203 that has been linked with its therapeutic
effect in humans—dampening negative affect and craving post-abstinence128,204

(Figure 16.3128,204,205).

Figure 16.3 Schematic representation of acamprosate’s effects. Acamprosate has four
principal effects: A, reducing postsynaptic excitatory amino acid neurotransmission at
N-methyl-D-aspartate (NMDA); B, diminishing Ca2+ influx into the cell, which interferes with
expression of the immediate early gene c-fos; C, decreasing the sensitivity of voltage-gated
calcium channels, and D, modulating metabotropic-5 glutamate receptors (mGluR5). mGluR5
are postsynaptic and are coupled to their associated ion channels by a second messenger
cascade system (not shown). Also shown in this representation is synthesis of c-fos and c-jun
in the endoplasmic reticulum, which can bind with DNA to alter the transcription of late effector
genes. Late effector genes regulate long-term changes in cellular activity such as the function
of receptors, enzymes, growth factors, and the production of neurotransmitters. Embellished
from reference 204. Adapted from 128 with kind permission from Springer Science+Business
Media. Reprinted from reference 204 with permission from Elsevier.

     Image not available in this electronic edition. 
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Most of the clinical evidence for the efficacy of acamprosate in the treatment of alcohol
dependence comes from a series of European studies. In 2004, Mann et al.206 wrote a
meta-analysis of 17 published studies that included 4,087 alcohol-dependent individuals.
In that report, continuous abstinence rates at 6 months were greater on acamprosate than
for those who got placebo (acamprosate, 36.1%; placebo, 23.4%; relative benefit, 1.47;
95% CI = 1.29–1.69; p < 0.001). The overall pooled difference in success rates between
acamprosate and placebo was 13.3% (95% CI = 7.8–18.7%), and the number needed
to treat was 7.5. Similar results were obtained from another meta-analysis conducted
at about the same time.164 Generally, the effect size of acamprosate is small—0.14 for
increasing the percentage of non-heavy drinking days207 and 0.23 for reducing the relapse
to heavy drinking.208 Early studies also had some methodological problems, including
nonstandardization of diagnostic criteria and the psychosocial adjunct to the medication,
which were resolved in later trials.

Despite approval by the FDA on July 29, 2004, for the use of acamprosate in the
treatment of alcohol dependence, largely based on the data from European studies, the
results of studies in the United States have been disappointing. In the US multisite trial
by Lipha Pharmaceuticals, Inc., there was no overall clinical evidence that acamprosate
was superior to placebo among a heterogeneous cohort of alcohol-dependent individuals;
however, post hoc analysis suggested that a subgroup of alcoholics with a treatment goal
of abstinence might derive benefit.209 Further, in 2006, the multisite COMBINE study
also failed to find any therapeutic benefit of acamprosate compared with placebo on any
drinking outcome measures.10 Obviously, the findings of these US studies have reduced
the enthusiasm for using it by addiction specialists in the United States. Scientifically, these
findings do beg the questions as to what type of alcohol-dependent individual benefits the
most from acamprosate and why there is an important discrepancy between the results of
the US and European studies. From the European studies, acamprosate appears to benefit
alcohol-dependent individuals with increased levels of anxiety, physiological dependence,
negative family history, late age of onset, and female gender.210

There are at least four possible explanations for the discrepancy between the US and
European studies. First, the populations sampled differed, with the European, compared
with the US, studies having alcohol-dependent individuals with more prolonged drink-
ing histories and alcohol-related neurological and psychosocial impairments. Thus, it is
tempting to speculate that European studies might have included individuals with greater
neuroplasticity and, therefore, higher response to the ameliorating effects of antigluta-
matergic agents such as acamprosate. Second, the US, compared with the European,
studies have tended to have higher levels of standardized psychosocial intervention as an
adjunct to acamprosate, thereby masking the effect of the medication. Third, the thera-
peutic effect of acamprosate is small; hence, by chance, some trials can be expected to
fail, especially those conducted in a multisite rather than a single-site environment due to
the greater heterogeneity and variability of the cohort and research settings. Fourth, it is
possible that future research might uncover other important differences between the US
and European cohorts to explain the discrepant findings such as potential differences in
participants’ subtype, stage of the alcoholism disease, or biomolecular constitution.

The efficacy of acamprosate in treating alcohol-dependent adolescents has been ex-
amined in preliminary fashion. In a 90-day, double-blind, controlled study (N = 26) of
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alcohol-dependent individuals aged between 16 and 19 years, 7/13 who took acamprosate
(1,332 mg daily) versus 2/13 who received a placebo were abstinent at the end of treat-
ment (p = 0.0076). The acamprosate-treated group also had a greater mean cumulative
abstinence duration than the placebo group—79.8 (SD 37.5) versus 32.8 (19.0) days,
respectively; p = 0.012.211 Further double-blind, randomized controlled studies with a
more ample sample size are needed to validate these promising results.

In sum, European studies have clearly demonstrated efficacy for acamprosate as a
treatment for alcohol dependence. Acamprosate was FDA approved in the United States
largely based on the results of the European studies. Acamprosate’s therapeutic effect is
small, but it is well tolerated, with the most prominent adverse events being diarrhea,
nervousness, and fatigue, especially at a relatively high dose (3 g/day). In contrast, studies
in the United States have, to date, been unable to find efficacy for acamprosate among
a heterogeneous group of alcohol-dependent individuals. The reason for the discrepancy
between the results of the US and European studies has not been established. Perhaps,
however, this discrepant finding might be due to differences in participants’ selection,
subtype, stage of the alcoholism disease, or biomolecular constitution that are yet to
be determined. Intriguingly, preliminary results presented for the recently completed
multisite collaborative European Study—Project Predict—also did not find an effect
for acamprosate in the treatment of alcohol dependence.212 Future studies are needed
to delineate more clearly what type of alcohol-dependent individual can benefit from
acamprosate treatment. The promising results of a potential effect of acamprosate to
increase abstinence in adolescence require validation from large-scale clinical studies.

Alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid and kainate
glutamate receptor antagonist: topiramate

Topiramate, a sulfamate-substituted fructopyranose derivative, has six important mech-
anisms of action. Additional to its ability to antagonize alpha-amino-3-hydroxy-5-
methylisoxazole-4-propionic acid receptors and kainate glutamate receptors,213–215 top-
iramate also facilitates inhibitory gamma-aminobutyric acid-A-mediated currents at
nonbenzodiazepine sites on the gamma-aminobutyric acid-A receptor,216,217 inhibits
L-type calcium channels and limits calcium-dependent second messenger systems,218

reduces activity-dependent depolarization and excitability of voltage-dependent sodium
channels,219 activates potassium conductance,220 and is a weak inhibitor of carbonic anhy-
drase isoenzymes, CA-II and CA-IV,221 which are found in both neuronal and peripheral
tissues. In renal tubules, carbonic anhydrase isoenzyme inhibition reduces hydrogen ion
secretion and increases secretion of Na+, K+, HCO3

−, and water, thereby enhancing the
likelihood of acidosis and renal stone formation.221,222

Johnson223,224 has proposed a neuropharmacological model by which topiramate can
decrease alcohol reinforcement and the propensity to drink (Figure 16.4225). Nevertheless,
few studies on the effects of topiramate on ethanol consumption in animals have been
published. An initial animal study had shown complex effects of topiramate on ethanol
drinking in C57BL/6 mice. In that study, high-dose (50 mg/kg) but not low-dose (1, 5,
and 10 mg/kg) topiramate suppressed ethanol intake 2 hours after it was injected into
the animal. Topiramate also decreased saccharin preference, but its ability to suppress
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Figure 16.4 Schematic illustration of the hypothesized effects of acute and chronic alcohol,
both with and without topiramate, on the corticomesolimbic dopamine (DA) reward circuit.223

(Upper left) Acute alcohol suppresses the firing rate of ventral tegmental area (VTA)
gamma-aminobutyric acid (GABA) neurons, which leads to less suppression of VTA DA
neuronal activity. This disinhibition leads to VTA DA neuronal firing and DA release in the
nucleus accumbens (N Acc.).223 (Lower left) With chronic drinking, VTA GABA neurons are
hyperexcitable, mainly because of increased glutamatergic input, less GABA tone from the N
Acc., and rebound firing of GABA neurons because of their long-term suppression from
repeated alcohol ingestion. This leads to VTA DA hypofunction and decreased release
(compared with the acute condition) of DA in the N Acc.223 (Upper right) During acute drinking,
the GABAergic influence of topiramate probably predominates, particularly in the N Acc. This
leads to greater inhibition of N Acc. DA neurons, and greater GABA tone from the N Acc. to the
VTA suppresses VTA DA cell firing. Topiramate concomitantly inhibits the excitatory effects of
glutamatergic neurons on DA neurons in the VTA and N Acc. These combined actions of
topiramate should lead to profound suppression of DA neuronal activity and DA release in the
N Acc. Hence, topiramate reduces the DA-mediated reinforcing effects of acute alcohol.223

(Lower right) During chronic drinking, the predominant neuronal activity resides with the
hyperexcitable state of VTA GABA neurons. Because of GABA-mediated inhibition and
glutamatergic blockade of these neurons, topiramate “normalizes” VTA GABA neuronal
activity. Although this would, at first, suggest that DA release in the N Acc. would be enhanced,
this does not occur, and DA release in the N Acc. is most likely reduced because these N Acc.
terminals are contemporaneously inhibited by GABA inhibition and blockade of glutamate
(GLU). In the chronic drinker, the antiglutamatergic and L-type calcium channel effects of
topiramate to block sensitization might predominate. Hence, topiramate would make it easier
for a chronic alcoholic to withdraw from alcohol because rebound DA release would not occur
(if drinking were ceased abruptly), and topiramate would aid in relapse prevention because
alcohol’s reinforcing effects would be decreased.223 Line weights represent relative strengths of
neuronal activity (heavy, medium, and light). The broken line represents decreased tone. VP:
ventral pallidum. Reprinted from reference 223 with the permission of John Wiley & Sons, Inc.



P1: KAE/UKS P2: KAE

BLBK365-16 BLBK365-Saunders March 23, 2011 16:57 Trim: 244mm×172mm

290 Young People and Alcohol

ethanol preference was associated with some increase in water intake.225 Notably, in an
elegant, recent animal study, Nguyen et al.226 demonstrated that topiramate can suppress
ethanol drinking in C57BL/6 mice; additionally, in contrast with the effects of naltrexone
and tiagabine in the same animals, the mice treated with topiramate did not develop
any tolerance to its antidrinking effects. Furthermore, topiramate has been shown to
suppress ethanol drinking persistently in alcohol-preferring (P) but not Wistar rats.227

Additional to its ethanol-suppressing effects, there is evidence that topiramate can reduce
alcohol withdrawal symptoms in a model of handling-induced convulsions.228 Hence, the
preponderance of the animal literature does support topiramate as a promising medication
for the treatment of alcohol dependence. Nevertheless, the effect of topiramate on ethanol
drinking in animals appears to be less striking than that on drinking outcomes in humans,
which are presented below. This challenges the notion that animal models can predict
directly treatment response in humans, especially when a variety of models have not
been used or been available to characterize or “fingerprint” response.229 The results of
additional animal experiments examining topiramate’s mechanistic effects on ethanol
consumption or related behaviors in animals are, therefore, awaited eagerly.

Recently, Johnson et al.230,231 and Ma et al.232 showed in a double-blind, random-
ized clinical trial that topiramate (up to 300 mg/day), compared with placebo, im-
proved all drinking outcomes, decreased craving, and improved the quality of life of
alcohol-dependent individuals who received 12 weeks of weekly brief behavioral com-
pliance enhancement treatment.233 The improvements in self-reported drinking outcomes
were confirmed by plasma gamma-glutamyl transferase, an objective biochemical mea-
sure of alcohol consumption.234 The therapeutic effect size for the primary efficacy
variable—percentage of heavy drinking days—was 0.63.

In a 6-week experimental study of 76 heavy drinkers who were not seeking treatment,
Miranda et al.235 showed that low- and high-dose topiramate—200 and 300 mg/day,
respectively—were significantly better than placebo at decreasing the percentage of heavy
drinking days. Furthermore, in a subsequent 17-site (N = 371) US trial, topiramate (up
to 300 mg/day) was again superior to placebo at improving all self-reported drinking
outcomes, gamma-glutamyl transferase level, and some measures of quality of life among
alcohol-dependent individuals who received 14 weeks of weekly brief behavioral compli-
ance enhancement treatment.236,237 Topiramate’s therapeutic effect size for the reduction
in percentage of heavy drinking days was 0.52, and the number needed to treat was 3.4.238

Taken together, these clinical studies provide strong evidence that topiramate is a
promising medication for the treatment of alcohol dependence. Encouragingly, topira-
mate’s therapeutic effect size is in the moderate range, and the clinical effects appear to
increase with greater length of time on the medication.

Generally, topiramate has a favorable adverse event profile, with most reported symp-
toms being classified as mild to moderate.224 The most common adverse events are pares-
thesia, anorexia, difficulty with memory or concentration, and taste perversion. Slow
titration to the ceiling dose (up to 300 mg/day) for 8 weeks is critical to minimizing
adverse events and improving tolerability (see Table 16.153); however, about 10% of
individuals taking topiramate may experience some cognitive difficulty irrespective of
the dose titration schedule.239 Topiramate use has been linked with acute but rare visual
adverse events. As of January 2005, there had been 371 spontaneous reports of myopia,
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Table 16.1 Topiramate dose-escalation schedule.

Week AM dose PM dose
Total daily
dose (mg)

1 0 mg One 25-mg tablet 25

2 0 mg Two 25-mg tablets 50

3 One 25-mg tablet Two 25-mg tablets 75

4 Two 25-mg tablets Two 25-mg tablets 100

5 Two 25-mg tablets One 100-mg tablet 150

6 One 100-mg tablet One 100-mg tablet 200

7 One 100-mg tablet One 100-mg tablet and
two 25-mg tablets

250

8 One 100-mg tablet and
two 25-mg tablets

One 100-mg tablet and
two 25-mg tablets

300

Reprinted from reference 53 with kind permission from Springer Science+Business Media.

angle-closure glaucoma, or increased intraocular pressure, for a rate of 12.7 reports per
100,000 patient-years of exposure.205 Usually, the syndrome of acute bilateral myopia
associated with secondary angle-closure glaucoma presents as the acute onset of visual
blurring, ocular pain, or both. Associated bilateral ophthalmologic findings can include
myopia, shallowing of the anterior chamber, conjunctival hyperemia, and raised intraoc-
ular pressure. This syndrome resolves within a few days of discontinuing topiramate
administration.224

Although topiramate has not shown efficacy in the treatment of bipolar disorder,240 there
is an ongoing National Institutes of Health-funded study of its efficacy in the treatment of
individuals with comorbid alcohol dependence and bipolar disorder. It is presumed that
among individuals whose bipolar disorder is stabilized by concurrent medication prior to
the trial, topiramate would have an added effect to improve drinking outcomes. Results
of this study are awaited eagerly. Promisingly, another anticonvulsant, valproic acid, has
been shown to decrease heavy drinking in alcohol-dependent individuals with bipolar
disorder.241

As a subgroup analysis of a 12-week double-blind, randomized, controlled trial, the
effect of topiramate versus placebo among alcohol-dependent smokers was evaluated.242

Topiramate recipients were significantly more likely than placebo recipients to become
abstinent from smoking (odds ratio = 4.46; 95% CI 1.08–18.39; p = 0.04). Using a serum
cotinine level of ≤28 ng/mL to segregate nonsmokers from smokers, the topiramate group
had 4.97 times the odds of being nonsmokers (95% CI 1.1–23.4; p = 0.04). The strength of
these results showing topiramate’s treatment efficacy is bolstered by the fact that smoking
cessation was not a goal of the study, and no specific measures, advice or counseling,
or therapeutic targets were provided to help the participants quit smoking; thus, the
improvements in smoking rate represent a naturalistic change in behavior. Interestingly,
cigarette consumption and serum cotinine levels lessened as individuals became more
abstinent in the topiramate group. In contrast, increasing abstinence from alcohol was
associated with greater consumption of cigarettes and higher serum cotinine levels for
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the placebo group. These findings provide initial support for the proposal that topiramate
may be an efficacious medicine for the simultaneous treatment of alcohol dependence and
smoking.

In sum, predicated upon a neuropharmacological conceptual model, there now is strong
clinical support for topiramate as a promising medication for the treatment of alcohol
dependence. Topiramate’s therapeutic effects appear to be robust, with a medium effect
size, thereby potentially ushering in a new era of a reliably efficacious medicine for the
treatment of alcohol dependence with or without smoking. Intriguingly, although the
animal data do provide support for topiramate’s antidrinking effects, more research is
needed to characterize fully or “fingerprint” the pattern of response. Such preclinical
studies should enable us to elucidate more clearly the basic mechanistic processes that
underlie topiramate’s efficacy as a treatment for alcohol dependence. While it is not yet
known whether topiramate will be useful in treating alcohol-dependent individuals with
bipolar disorder, another anticonvulsant (i.e., valproic acid) has shown some promise.

Gamma-aminobutyric acid-B receptor agonist: baclofen

Animal studies have demonstrated that the gamma-aminobutyric acid-B receptor ag-
onist, baclofen [beta-(4-chlorophenyl)-gamma-aminobutyric acid], causes decreases in
voluntary ethanol intake,243 the ethanol-deprivation effect,244,245 and morphine-induced
stimulation of ethanol consumption.246 Clinical trials have bolstered the findings of animal
studies that suggest a role for baclofen in treating alcohol dependence. In an open-label, 4-
week study, 9 alcohol-dependent men were given baclofen (up to 30 mg/day). Seven of the
9 subjects achieved abstinence, while the other 2 participants improved their self-reported
drinking outcomes during the study period, according to self-reports corroborated by
family members. Several objective biological markers of alcohol intake also showed sig-
nificant reductions between the beginning and the end of the study. Furthermore, craving,
as measured by median Alcohol Craving Scale scores, decreased in the first study week
and remained stable thereafter.247

In a 4-week, randomized, placebo-controlled, double-blind clinical trial with 39
alcohol-dependent individuals, 14 of 20 (70%) participants treated with baclofen (up
to 30 mg/day) achieved abstinence, compared with 4 of 19 (21.1%) in the placebo group
(p < 0.005). Baclofen treatment improved significantly drinking outcomes, state anxiety
scores, and craving measures. Baclofen generally was well tolerated and had no apparent
abuse liability. Adverse events, none of which were serious, consisted of nausea, vertigo,
transient sleepiness, and abdominal pain.248

Recently, Addolorato and colleagues249 reported in a randomized, double-blind clin-
ical trial that baclofen was more efficacious than placebo at promoting abstinence in
alcohol-dependent individuals with liver cirrhosis. Because baclofen is primarily excreted
unchanged in the urine and feces, it might be uniquely suitable for treating alcoholics
with compromised hepatic function. Baclofen was well tolerated in this study, with few
adverse events.

These findings indicate that baclofen is a promising medication for the treatment
of alcohol dependence, particularly among those with compromised hepatic function.
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Additional studies of larger sample size and longer duration are awaited to establish the
efficacy of baclofen for this indication.

Disulfiram

Disulfiram, an FDA-approved medication, has been used for treating alcoholism since the
1940s and is perhaps still the most widely used such medication in the United States today.
Its principal mode of action is as an aversive agent. Disulfiram inhibits aldehyde dehy-
drogenase and prevents the metabolism of alcohol’s primary metabolite, acetaldehyde. In
turn, the accumulation of acetaldehyde in the blood causes unpleasant effects to occur if
alcohol is ingested; these include sweating, headache, dyspnea, lowered blood pressure,
flushing, sympathetic overactivity, palpitations, nausea, and vomiting. The association of
these symptoms with drinking discourages further consumption of alcohol.205,250

Disulfiram has no significant effect on craving for alcohol. Hence, patients must be
highly motivated to maintain disulfiram treatment, whereas those who wish to drink can
simply stop taking the medication. The efficacy of disulfiram generally is limited to
those who are highly compliant or who receive their medication under supervision—that
is, the type of alcohol-dependent individuals who might be likely to abstain on their
own, without adjunctive pharmacotherapy. Including a supportive spouse or partner in a
disulfiram treatment plan helps to improve outcome.250,251

The efficacy of disulfiram in treating alcohol-dependent adolescents has been examined
in preliminary fashion. In a 90-day, double-blind, controlled study (N = 26) of alcohol-
dependent individuals aged between 16 and 19 years, 7/13 who took disulfiram (200
mg daily) versus 2/13 who received a placebo were abstinent at the end of treatment
(p = 0.0063). The disulfiram-treated group also had a greater mean cumulative abstinence
duration than the placebo group—68.5 (SD 37.5) versus 29.7 (19.0) days, respectively;
p = 0.012.252 Furthermore, in 2008, De Sousa and De Sousa253 published results from
an open randomized trial comparing disulfiram and naltrexone for relapse prevention
in adolescents with alcohol dependence. They found that disulfiram and naltrexone in
combination with psychosocial treatment over a 6-month period yielded abstinence rates
of 79.31% and 51.72%, respectively. Further double-blind, randomized controlled studies
with a more ample sample size are needed to validate these promising results.

Summary

Alcohol dependence is a treatable disorder when efficacious medicines are added to
enhance the effects of psychosocial treatment (see Chapter 15). No pharmacotherapeutic
agent has, however, been established as a treatment for alcohol-abusing or -dependent
adolescents or emerging adults. Thus, most of what is known has been extrapolated from
the adult literature.

Several medications have demonstrated efficacy as treatments for alcohol dependence
in adults. These include acamprosate, disulfiram, naltrexone (and its depot analog, Viv-
itrol), and topiramate. Additionally, ondansetron appears to be efficacious in Type B or
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early-onset alcoholics; however, a clearer demarcation of efficacy is likely to be seen
among those with specific subtypes of the serotonin transporter gene. Selective serotonin
reuptake inhibitors may be efficacious for the treatment of Type A or late-onset alcoholism,
as well as alcoholism associated with suicidal tendencies and depression. In combination
with naltrexone, sertraline appears to be efficacious in the treatment of alcoholism with
comorbid depression. Promising results also have been seen with the use of baclofen for
the treatment of alcohol dependence.

Few pharmacotherapy studies have been done to identify efficacious treatments in
adolescents or emerging adults with alcohol dependence or alcohol use disorders. There
is, however, promising work that has been conducted with acamprosate, disulfiram, on-
dansetron, and naltrexone—all of which require validation from large-scale, randomized,
controlled double-blind clinical trials.

As neuroscientific research progresses, it is plausible that unique medication combina-
tions will be tested as treatment agents for alcohol abuse or dependence in adolescents and
emerging adults. Intriguingly, pharmacogenetic approaches could be particularly useful
because they might provide an approach for early intervention in treating alcohol abuse
or dependence, particularly among those who may have a high genetic predisposition to
the disease.
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Chapter 17

Alcoholics Anonymous and young
people
John F. Kelly and Julie D. Yeterian
Center for Addiction Medicine, Massachusetts General Hospital, Harvard Medical School,
Boston, MA, USA

Key points

� Alcoholics Anonymous (AA) is a free and widely available peer-led, community resource
shown to be helpful to individuals with alcohol use disorders exhibiting a broad range of
alcohol-related involvement and impairment.

� The mostly adult age composition of most meetings means that young people may face
additional barriers to engagement with AA due to developmentally related differences in
clinical profile and social contexts.

� Young people make up only a small percentage of AA membership, but designated young
persons’ meetings are available in most communities where teens and young adults may
find a concentrated source of support for recovery.

� Young people treated for alcohol and other drug problems have been shown to attend
and benefit from participation in 12-step groups in prospective, controlled, observational
studies.

� Young people with greater substance involvement and more severe alcohol and other
drug related problems appear most likely to attend and benefit from AA; engagement in
groups where at least some other young people are present may potentiate engagement
and benefit.

� A number of empirically supported clinical strategies to engage alcohol/drug-dependent
persons with 12-step groups have been shown to be effective. Although not explicitly tested
among youth samples, these methods might be adapted with sensitivity to developmental
factors in order to facilitate youth engagement with these free community resources.

Alcohol has been called the world’s favorite drug,1 and Alcoholics Anonymous (AA)
may be the world’s favorite approach to dealing with addiction to it.2 Although most
societies provide professional services to treat alcohol and other drug use disorders,
many countries also rely on peer-led, community-based mutual-help resources, such as
AA, to help shoulder the enormous burden of disease attributable to alcohol.3 Since
being founded in Akron, Ohio in 1935, through a conversation between a newly sober
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alcohol-dependent stockbroker (Bill W) and an alcohol-dependent surgeon (Dr Bob S),
the organization has grown exponentially, and currently operates through 55,000 weekly
group meetings in almost every community in the US and a further 50,000 groups in other
countries.4 AA initially attracted and catered to the most severe and chronic, middle-aged,
alcohol-dependent individuals.4,5 However, with societal changes since the 1930s in the
acceptance of, and access to, alcohol and other drugs among youth, as well as greater
knowledge and acceptance of alcohol addiction as a disease, AA increasingly began to
receive younger referrals and to engage young people in the program, often before the
onset of severe health problems and associated disabilities.5 However, until recently, little
was known empirically about how young people utilize or benefit from AA.

In this chapter, we examine the utility and benefits of AA for young people. We begin
by describing how some of the life context and clinical differences between young people
and their older adult counterparts may serve as barriers to youth engagement with AA. We
then review the available empirical evidence regarding which youth are likely to attend
AA, how often they attend, the degree to which they appear to benefit, and why. In the last
section, we describe some proven clinical strategies that may be adapted and implemented
to systematically facilitate youth engagement with community recovery resources such
as AA.

Alcohol use in adolescence and young adulthood

In most cultures, there persists an enduring curiosity and fascination with alcohol use
that peaks during adolescence and emerging adulthood. For many young people, con-
sumption of this “forbidden (fermented) fruit” marks an implicit gateway to sophisti-
cation, pleasure, and maturity. Experimentation with and the subjective experience of
alcohol’s intoxicating effects typify the ways in which people discover its dose-response
effects. However, there is variable sensitivity to alcohol’s effects across individuals, which
modulates awareness of intoxication and perceived harm, increasing the risk of severe
problems for some. In addition, experimentation with alcohol during the teenage years
can be hazardous—sometimes fatal—and early consumption is associated with the onset
of alcohol use disorders (AUDs), which can have lifelong ramifications.6 Despite this,
alcohol is the most commonly misused substance among young people. Additionally, late
adolescence and emerging adulthood are the developmental periods that confer the highest
risk for heavy alcohol use, as well as the onset of AUDs. In the US, for example, 17% of
young adults (of ages 18–25) meet DSM-IV criteria for an AUD, as compared to 7% of
adolescents (of ages 12–17) and 6% of adults aged 26 or older.7 Unfortunately, for those
young people who develop an AUD during this life stage, peer support for abstinence and
recovery is often very limited.

Developmentally related clinical differences between
young people and adults

Only about 10% of adults and youth who meet criteria for an AUD report receiving treat-
ment in the past year, with the initial treatment episode typically occurring 8–10 years
after the onset of the AUD.8,9 Those youth who do receive treatment for substance use
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disorders (SUDs) tend to differ in both qualitative and quantitative aspects of substance
use behavior and consequences when compared to adults, although there is marked hetero-
geneity across this short age span. For example, teenagers in treatment report less frequent
substance use, display fewer dependence symptoms, use multiple substances concurrently,
and have fewer medical complications and withdrawal symptoms than adults.10,11 Ado-
lescents entering treatment have also been found to differ from adults in their motivation
to stop using alcohol and/or drugs, since they rarely enter treatment due to an intrinsic
desire to stop using.12 Instead, youth often have more extrinsic motivations for treatment
entry, in that they are usually coerced into treatment, to a lesser or greater degree, as a
result of school, legal, or familial/interpersonal problems.9,13 Adolescents may also face
logistical barriers after treatment at a greater frequency than adults, such as a lack of
independent financial resources and transportation to access aftercare or 12-step groups.

Beyond their general clinical differences, young people may face specific, develop-
mentally related barriers to AA attendance. While AA has meetings that are specifically
geared toward young people and beginners of all ages (www.aa.org), as well as online
meetings (www.aa-intergroup.org), young people still make up only a small percentage of
overall AA membership, with 2.3% of members under age 21 and 11.3% of ages between
21 and 30.14 Thus, even if teens are willing and able to attend 12-step groups, the adult
composition of most groups may provide a barrier to affiliation and continued attendance.
One study revealed that teens who attended AA and Narcotics Anonymous (NA) meetings
consisting of a substantial proportion of teenagers had significantly better substance use
outcomes 3 months posttreatment than those who attended predominantly adult meetings
(see Figure 17.1).15

Social contexts are particularly influential in helping to establish and maintain the heavy
and frequent patterns of alcohol use that can result in the development of an AUD. Youths’
social contexts also play a pivotal role in the successful recovery from AUD. Whereas
in adults, the precursors to relapse typically involve negative affect (e.g., depression
and anger) and interpersonal conflict (e.g., disagreements or quarrels with a partner or
caregiver), among adolescents and young adults, the vast majority of relapse occurs in
social contexts where alcohol and other drugs are present.10 Hence, recovery-specific
social resources, such as AA, may provide a rare and concentrated group of supportive
peers with whom young people can socialize and, thus, lower the influence of this potent
relapse risk.16 In fact, mobilizing changes in social network ties and social activities
appears to be one of the major mechanisms through which AA conveys its beneficial
effects on sustaining remission and recovery among adults with AUD.17,18

In summary, compared to older adults with alcohol-related problems, young people with
alcohol and other drug use disorders, on average, present with a less severely addicted
clinical profile. This may serve as a barrier to accessing groups such as AA, which focus
on complete abstinence, and advocate intensive involvement in the program, especially
early in recovery. Also, the older age composition of most AA meetings may mean that
young people could find it difficult to relate to topics that may be of little relevance to
them, such as employment, marital, or family concerns. On the other hand, given the high
rates of alcohol and other drug use among their same-aged peers in the population, AA
(particularly young person’s meetings) may provide a unique place for young people to
find recovery support, friendships, and opportunities to socialize in low-risk ways. Given
these pros and cons, we now review what is known about the extent to which young people

http://www.aa.org
http://www.aa-intergroup.org
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Figure 17.1 Age composition of most frequently attended 12-step meetings in relation to
substance use outcome. (Reprinted from reference 15 with permission from Taylor & Francis.)

utilize and benefit from AA, as well as some of the mechanisms through which AA may
lead to greater abstinence and recovery rates among young attendees.

Review of the evidence on youth AA participation: benefits
and mechanisms

Before presenting the evidence regarding young people’s participation in AA, it should be
noted that virtually all research in this area to date has been conducted on treated samples,
that is, with samples that have been drawn from professional inpatient or outpatient SUD
treatment facilities. As it seems that most young people who meet criteria for an AUD
do not seek or receive alcohol treatment services of any kind,9 the young people who
do receive treatment, and on whom the vast majority of research on AA involvement
has been conducted, may not be representative of the broader population of youth who
drink heavily or are dependent on alcohol. Thus, generalizations about the benefits of AA
participation for young people who do not also receive professional treatment must be
made cautiously.

It should also be noted that the research reported below has typically examined at-
tendance at all types of 12-step meetings (e.g., AA, NA, Cocaine Anonymous (CA)), as
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opposed to AA alone. Given that all 12-step meetings have the same general format, con-
tent, steps, and traditions, this should not pose a problem for interpreting results. However,
these studies, except where noted, include young people using all types of substances and
who meet criteria for SUDs in general, rather than just those who use mainly alcohol and
meet criteria for AUDs only. Thus, this literature review provides a broad overview of
participation in 12-step groups by young people exhibiting a broad range of alcohol and
other drug-related involvement and impairment.

With these limitations in mind, research regarding young people’s involvement in 12-
step meetings has shown that:

(a) young people attend 12-step meetings more frequently during and directly following
professional treatment, as compared to months or years later;

(b) those treated in inpatient settings seem to attend 12-step meetings at higher rates than
those in outpatient settings;

(c) young people with more severe alcohol use profiles are more likely to attend 12-step
meetings than those with lower levels of alcohol use;

(d) youth who attend 12-step meetings tend to have better substance use outcomes; and
(e) young people may benefit from AA attendance through different mechanisms than

adults (see Table 17.1).

Rates of attendance at 12-step meetings

Two studies of adolescents treated in 12-step-oriented inpatient programs have shown
high rates of 12-step meeting attendance immediately following treatment, with declining
rates of attendance over time. Kelly, Myers, and Brown15 found that 72% of adolescent
inpatients (N = 74) attended at least one 12-step meeting during the first 3 months
after discharge, with an average attendance rate of two times per week. During the
next 3 months (i.e., 4–6 months postdischarge), the attendance rate dropped to 54%,
with average attendance around once per week. In an 8-year follow-up of adolescent
inpatients (N = 166), rates of 12-step meeting attendance were very high in the first 6
months posttreatment (91% attended at least once, 83% at least monthly, 65% at least
weekly), but rates dropped off in the next 6-month period (i.e., 6–12 months posttreatment;
59% attended at least once, 48% at least monthly, 33% at least weekly), and continued
to decline steadily across the 8-year follow-up period. By 6–8 years after treatment,
only 31% attended at least once, 19% at least monthly, and 6% at least weekly (see
Figure 17.2).16

In contrast, studies of adolescents treated in outpatient programs have shown lower
rates of attendance. For instance, a 3-year follow-up of 357 adolescents in intensive
outpatient treatment found that at 1 year postintake, 29% reported having attended 10 or
more 12-step meetings in the past 6 months. At 3 years postintake, this number dropped
to 14%, although a total of 19% had gone to at least one 12-step meeting in the prior
6 months.19 In a 6-month follow-up of 127 adolescents in low intensity outpatient SUD
treatment, just over one-quarter of patients (28%) attended at least one 12-step meeting
during the 3 months postintake, whereas from 4–6 months postintake, that figure dropped
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Table 17.1 Summary of studies of adolescent or young adult 12-step involvement.

Study N Age range Treatment setting
Length of
follow-up Main finding

Alford, Koehler, and
Leonard27

157 13–19 Inpatient 2 years 84% of those who attended AA/NA regularly were
abstinent at 2-year follow-up vs. 31% of those who did
not attend AA/NA

Hsieh, Hoffmann, and
Hollister29

2,317 Adolescent 24 inpatient programs 12 months AA/NA attendance posttreatment was the most powerful
predictor of abstinence at follow-up

Kelly, Myers, and Brown15 74 14–18 Inpatient; 12-step model 6 months Rates of AA attendance were high posttreatment and
declined over time Attending meetings with at least
some other youth present was associated with greater
involvement and better substance use outcomes

Kelly, Brown, Abrantes,
Kahler, and Myers16

166 13–18 Inpatient; 12-step model 8 years AA participation consistently predicted abstinence, over
and above all other variables related to abstinence

Kelly, Myers, and
Rodolico24: Two samples

74 14–18 Inpatient None Most commonly reported favored aspects of 12-step
group participation were a sense of belonging, getting
support from others, and gaining hope for recovery

377 12–21 Common reasons for discontinuing AA were
boredom/irrelevance, return to drinking/using, and no
perceived need

Chi, Kaskutas, Sterling,
Campbell, and Weisner19

357 13–18 Intensive outpatient 3 years 12-step participation at 3-year follow-up was associated
with abstinence from alcohol and drugs

Kelly, Dow, Yeterian, and
Kahler20

127 14–19 Low intensity outpatient;
cognitive–behavioral

6 month AA/NA participation predicted abstinence, over and
above all other variables related to abstinence

Mason and Luckey21 98 18–25 Managed care None Compared to older treated adults, young adults attended
AA less frequently, were less likely to consider
themselves an AA member, and were lower on indices of
AA involvement

Delucchi, Matzger, and
Weisner22

265 18–25 Varied (detox, inpatient,
outpatient, n = 88) General
population (n = 177)

7 years Attending AA was associated with less intensive alcohol
involvement over the follow-up
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Figure 17.2 Percent of patients attending any, monthly, and weekly AA/NA meetings across 8
years following inpatient treatment. (Reprinted from reference 16 with permission from John
Wiley & Sons.)

to just under one-quarter (24%). At intake, less than half (43%) of participants had ever
been to a 12-step meeting.20

Less research is available on rates of AA attendance among young adults. One study
found that among 98 young adults (aged 18–25) currently receiving managed care AUD
treatment, 68% reported that they had ever attended an AA meeting.21 Another study
of 270 young adults, drawn from treatment settings and the general population, found
that just 35% of the total sample reported having attended AA at baseline.22 The authors
did not break down the attendance rates by treatment status, but it may be reasonable
to assume that this overall lower rate was due to the inclusion of a general population
subsample, given reports of very low rates of treatment service use (including AA) among
those with AUDs in the general population.9

Correlates and predictors of 12-step meeting attendance

For inpatient adolescents, AA/NA attendance after discharge has been found to be associ-
ated with more severe substance use and higher motivation for abstinence.23 In addition,
seeing oneself as having a problem with alcohol and believing that one could not use
substances in moderation (measured at baseline) have been shown to predict AA/NA
attendance in the first 6 months after inpatient treatment.16 Another inpatient adolescent
study found that those who had attended AA/NA in the past were more likely to be older,
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have had prior SUD and/or psychiatric treatment, and have a parent who had attended
AA/NA, as compared to those with no prior AA/NA attendance.24

Similar themes have emerged in studies of outpatient adolescents. For example, Chi
et al.19 found that greater substance use severity at baseline and 1-year follow-up were
associated with greater 12-step meeting attendance at 3-year follow-up. Kelly et al.20

found that the baseline predictors of greater 12-step attendance at 3-month follow-up were:
(a) less frequent substance use in the 90 days prior to treatment, but greater substance
use severity overall; (b) prior substance use treatment and individual therapy; (c) more
positive expectations about 12-step attendance; and (d) having an abstinence goal and
greater abstinence self-efficacy.

In the young adult sample mentioned above, those who were alcohol dependent were
more likely to have attended AA at baseline than those who were problem drinkers (51%
vs. 30%). Problem drinkers also had lower ratings of severity than those who were alcohol
dependent on a variety of measures.22

From this limited research, it may be concluded that, at least for professionally treated
youth, those who self-select into 12-step groups: (a) tend to have more severe substance use
problems and (b) “fit” with the 12-step model of having an abstinence goal and recognizing
and admitting a problem with alcohol. In addition, for these treated individuals, a more
extensive history of prior formal treatment for either substance use or mental health issues
also seems to be consistently related to 12-step meeting attendance. From a theoretical
standpoint, this fits well with the Health Beliefs Model25 in terms of the construct of
“perceived severity.” The more severely affected someone perceives himself or herself to
be, the more likely they are to seek help for their drinking.

Relationship between 12-step attendance and substance use outcomes

Several correlation studies of adolescents treated in inpatient settings have found that
AA/NA attendance following professional treatment is associated with abstinence or
lower rates of substance use. For instance, Brown, Mott, and Myers26 found that youth
with more frequent AA/NA attendance had significantly better substance use outcomes
during a 12-month follow-up period, with attendees most likely to be abstinent. Alford,
Koehler, and Leonard27 found that, of those who attended 12-step meetings at least once
per week (high frequency), 84% were abstinent/essentially abstinent at a 2-year follow-
up, compared to only 31% of those who did not attend AA/NA. Of those in the high
frequency attendance group, only 13% were still using substances heavily at follow-up,
compared to 62% of those who did not attend AA/NA. Similarly, Kennedy and Minami28

found that, compared to those who did participate in 12-step groups, adolescents who did
not participate were substantially more likely to relapse during the 12-month follow-up
period. These researchers also found that the relationship between pretreatment severity
of drug use and later substance use outcome was moderated by AA/NA participation such
that, in general, the most severe cases had the worst outcomes, but those severe patients
who attended AA/NA showed similar outcomes to patients who were less severe before
treatment. In a large sample (N = 2,317) of adolescents from 24 residential programs,
AA/NA attendance following treatment was the most powerful predictor of abstinence at
6- and 12-month follow-up.29 Finally, in the one study that used a young adult sample and
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that focused specifically on alcohol, not attending AA was associated with more intensive
alcohol involvement.22

Several studies have shown that the relationship between 12-step group participation
and improved substance use outcomes holds even when controlling for variables that
also predict better outcomes. For instance, Kelly, Myers, and Brown30 found that AA/NA
participation was uniquely associated with a greater abstinence rate during the 6-month
follow-up period after controlling for professional aftercare attendance and substance
use frequency at intake. In their 8-year follow-up study, Kelly et al.16 found that after
controlling for gender, perceived ability to use alcohol/drugs in moderation and baseline
frequency of substance use, as well as percent days abstinent and formal treatment service
utilization in each preceding follow-up period, AA/NA participation still independently
predicted percent days abstinent across the 8-year follow-up. Above and beyond the other
factors associated with abstinence, youth gained nearly two additional days of abstinence
for every AA/NA meeting attended.

The two studies that examined AA/NA attendance in outpatient, rather than inpatient,
youth have shown similar results. For instance, Chi et al.19 demonstrated that 12-step
meeting attendance at 1 year predicted abstinence from alcohol (but not drugs) at 3 years,
after controlling for individual characteristics (i.e., demographics, baseline substance use
and mental health severity, motivation) and use of SUD and mental health treatment. Kelly
et al.20 found that AA/NA attendance independently predicted percent days abstinent both
concurrently (i.e., during the same follow-up period) and subsequently (i.e., during the
next 3 months) after controlling for baseline percent days abstinent, prior treatment and
AA/NA participation, drug abstinence goal and self-efficacy, and concurrent outpatient
treatment session attendance.

In summary, the available evidence consistently shows a relationship between 12-step
meeting attendance and better substance use outcomes. Studies that have controlled for
other pertinent predictors of abstinence have found that AA/NA attendance still predicts
abstinence above and beyond these other factors. However, conclusions and derivation
of clinical guidelines from the available evidence are limited by the small number of
studies, their reliance on treated samples that consist mainly of adolescents, rather than
young adults, and their purely observational designs. Whereas a number of clinical trials
examining professional 12-step facilitation interventions have been conducted with older
adults samples,31 to our knowledge, there have been no experimental studies of adolescent
participation in AA/NA or 12-step facilitation treatment for youth, which prevents cause
and effect conclusions. That said, we believe AA and other 12-step groups will be of
help to young people with substance dependence and, as we describe later, there are now
validated 12-step facilitation methods that can be adapted to help engage young people
with AA.

Mechanisms of change: what might explain the relationship between
AA and better outcomes?

The study of the mechanisms through which AA participation is associated with better
substance use outcomes has emerged as an important area of scientific focus since the
United States’ Institute of Medicine32 called for more research on the mechanisms of
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behavior change within AA. Studies of adults in AA have examined mechanisms such
as changes in negative affect,33 social networks,34 spirituality,35 and common processes
such as coping, self-efficacy, and motivation.23,29,36 These have been summarized in detail
elsewhere.17

Regarding mechanisms of behavior change in samples of youth in AA/NA, three studies
have examined factors that could possibly explain the benefits. One study examined several
common change processes as potential mediators (i.e., cognitive and behavioral coping,
abstinence self-efficacy, and motivation for abstinence) and found that while AA/NA
participation increased coping, self-efficacy, and motivation over baseline levels of these
variables, only motivation for abstinence mediated the effect of 12-step group attendance
on substance use outcome.29 Another study, based largely on the same sample, examined
whether active involvement in 12-step groups (e.g., having a sponsor, reading AA/NA
literature, engaging in social activities with AA/NA members) was related to greater
benefit than attendance alone, and which factors explained this relationship.23 Active
involvement in 12-step groups was associated with increased motivation over and above
both baseline levels and that attributable to attendance alone, and mediational analyses
showed that the observed benefit of involvement on outcome was explained by enhanced
motivation during the follow-up period. Thus, increased motivation for abstinence appears
to be important in explaining the beneficial effects of 12-step group involvement on
substance use outcomes for young people. Causal conclusions from these studies are
strengthened by lagged, controlled mediational designs and rigorous analytic methods.37

Chi et al.19 also conducted mediational analyses, examining social support and religios-
ity as mediators of the relationship between 12-step attendance and abstinence. They found
that support for reducing substance use from family and friends mediated the relationship
between 12-step attendance and abstinence from alcohol and drugs, whereas religiosity
(measured by the rate of religious service attendance) mediated the relationship between
12-step attendance and abstinence from drugs, but not alcohol. While this study did not
employ a lagged design to examine mediation, findings support results from research
with adults that has recently found social network and spirituality factors to mediate the
effects of AA on abstinence. While there are many potential mediators at different levels
of scale (e.g., social, psychological, neurobiological), it appears that both intrinsic (e.g.,
motivation) and extrinsic (e.g., social support) factors can at least partially explain the
relationship between 12-step attendance and improved substance use outcomes among
young people.

Cost–effectiveness of AA participation

While the cost-effectiveness of AA participation has not been examined with adolescent
or young adult populations, there is evidence from studies with older adults that more
frequent 12-step group participation can reduce the need for more costly professional
treatment services and, thus, reduce healthcare costs overall. Two studies compared adult
patients initially treated in cognitive–behaviorally oriented inpatient programs to adult
patients treated in 12-step-oriented inpatient programs and found that those who received
12-step-oriented treatment attended significantly more 12-step meetings after treatment,
whereas those coming from cognitive–behavioral settings utilized more professional
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inpatient and outpatient services posttreatment.38,39 Correspondingly, during the 2 years
following the index treatment episode, those patients initially treated in 12-step-oriented
treatment programs had health care costs that were 30–60% lower than those patients
who were initially treated in cognitive–behavioral programs. This translated into savings
of approximately $ 2,400–4,700 per patient per year. Importantly, the clinical and de-
mographic profiles of these treated patient groups were similar at treatment intake, as
were the psychological and substance use outcomes at follow-up, with the exception that
those patients treated in 12-step-oriented treatment were significantly more likely to be
abstinent from alcohol and other drugs. These results are compelling and suggest potential
health cost offsets attributable to professional 12-step treatments’ greater reliance on free
peer-led, community 12-step groups, without producing any detriment in mental health
functioning and while yielding better substance use outcomes.

The role of clinicians in promoting AA attendance
among young clients

A major issue for clinicians treating young people with AUDs is likely to be how to best
encourage their young clients to take advantage of free and widely available 12-step recov-
ery resources, in terms of both (a) getting them to attend at all and (b) promoting ongoing
attendance and involvement. There are aspects of AA that may make it less appealing or
appropriate for younger clients (e.g., admitting a problem, the focus on abstinence, the
lack of other young people), especially for those with less severe addiction, who are less
motivated to abstain, and who have less extensive treatment histories. Indeed, AA simply
may not be a good fit for individuals such as these. Thus, clinicians should make their
recommendations strategically to avoid damaging the therapeutic relationship. However,
it is likely that young patients who have more severe substance use, are dependent on drugs
or alcohol, and/or recognize that they have a problem with alcohol or drugs could benefit
from attending AA, so clinicians should be aware of and be able to address AA-related
benefits, barriers, and concerns with these clients directly in treatment.

While a recent survey of adolescent SUD treatment centers in the United States found
that very few are based solely on a 12-step model (8.6%),40 it appears that many treatment
centers are already incorporating the 12-step program into their professional treatment
in other ways, such as linking clients to 12-step meetings at discharge (85%), requiring
attendance at 12-step meetings during treatment (49%), and offering 12-step meetings
at the treatment center (25%). Thus, the suggestions offered below (see Table 17.2) are
ways for clinicians to refine or improve their methods of facilitating 12-step meeting
attendance among their younger clients, since many are likely to be already using similar
strategies.

As a first step to facilitating clients’ attendance, clinicians should educate themselves
about AA’s basic tenets, format, expectations, and “12 Steps”, so as to be as informed
as possible when discussing these groups with clients. In order to become familiar with
AA, clinicians may choose to read AA literature that is available online, attend “open”
meetings (i.e., meetings that are open to the public and not limited to those who are seeking
help for an alcohol problem), or talk to clients or other people who have attended AA
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Table 17.2 Clinical strategies for promoting AA involvement in young clients.

1. Read AA literature in order to educate yourself about the AA fellowship and 12-step
program (e.g., Living Sober , The Big Book [Alcoholics Anonymous]).

2. Attend “open” AA meetings to gain a firsthand understanding of AA and the social climate
of the meetings to which you may refer clients.

3. Keep an updated list of local designated young persons’ and beginners’ meetings.
4. Direct clients to a specific meeting and/or link them with a current AA member.
5. Get parental support for their child’s AA attendance (for adolescent clients).
6. Discuss concerns, barriers, and attitudes about AA in session, before and after AA

attendance.
7. Start a young person’s AA meeting on site.

about their experiences. Additionally, clinicians should seek out and keep an up-to-date
list of young persons’ and beginners’ meetings that are available in the community, to
which they may direct their young clients (keeping in mind that beginners’ meetings are
not specific to young people and can be attended by beginners of all ages). If no such
groups are locally available, clinicians should refer their clients to regular all-ages AA
meetings, but may need to spend some extra time in session discussing the benefits and
drawbacks of attending a group that is likely to consist mainly of older adults. In either
case, providing clients with a list of meeting times and locations, and coming to a mutual
agreement about a specific one that the client will attend before the next session, is likely to
be much more effective at promoting attendance than a vague recommendation to attend.
Taking it one step further, clinicians who know other young clients, who attend AA and
who offer to act as a contact, can directly link their young clients to these similar-aged
contacts, who will likely be able to more directly and accurately address concerns or
questions. For adolescent clients under the age of 18, getting the “buy-in” of parents is
likely to be important, as parents are often the providers of both permission to attend
and transportation to meetings. Some parents of younger adolescents might not want
their child to attend AA alone and would feel undermined by a clinician who encouraged
their child to attend, so in these cases, having the parent on board would facilitate the
adolescent’s participation.

It is also important for clinicians to be aware of the perceptions and opinions that their
adolescent and young adult clients have about AA, both before and after they attend, and
to be able to address these directly. Clinicians should inquire about the perceived barriers
to and benefits of AA attendance that their clients possess, and respond to any concerns
with information gleaned from research or other young clients. For instance, a qualitative
study that asked adolescent inpatients, who had attended 12-step meetings, what they
liked best about AA or NA found that the two most common response categories were “a
sense of belonging” and “getting support from others”. Other perceived benefits included
seeing that recovery was possible, catharsis, and learning skills and information (although
the fourth most common response was “nothing”). When adolescents who had stopped
going to AA/NA were asked why they did so, common responses included boredom, lack
of fit/irrelevance, relapse to alcohol or drugs, no perceived need, no longer mandated to
attend, and lack of transportation.24 Clinicians could discuss research such as this with
their adolescent/young adult clients, as these issues arise, in order to address concerns
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and facilitate attendance (e.g., “Having this problem when you are young sometimes feels
like you’re the only one, but many young people who attend AA actually report that they
feel less alone and a greater sense of belonging”).

Some young people may be uncomfortable with the themes of spirituality, powerless-
ness, and personal shortcomings contained within the 12 Steps. In these cases, it can be
useful for clinicians to validate that while the steps are worded to reflect these particular
themes, they can also be interpreted in ways that make the most sense for a particular
individual and in ways that reflect broader, more palatable, meanings. Table 17.3 describes
some interpretations of the 12 Steps (based on Kelly and McCrady41) that clinicians may
find helpful to use in discussing the program with their younger patients.

12-Step facilitation interventions

While these recommendations for facilitating 12-step group attendance among younger
clients are based on both common sense and clinical experience, clinicians seeking a
structured, manualized, and empirically validated approach might extrapolate procedures
from 12-step facilitation therapies developed and tested with adult SUD populations
(e.g., see reference 18). “12-step facilitation” is a professionally delivered intervention
wherein the therapist works to educate the patient about AA, and promote his or her
active engagement in such groups. It can be implemented in several different ways (see
Table 17.4). As mentioned, no studies of 12-step facilitation have been conducted specif-
ically with adolescent or young adult populations, but it is reasonable to think that this
form of treatment could be effective with a younger population provided that age-specific
concerns and barriers to attendance, such as the ones described above, were incorporated.
In the existing adolescent/young adult literature, there are hints that a greater focus on
12-step meetings in professional treatment is associated with more 12-step meeting atten-
dance. For instance, Kelly et al.20 found a significant correlation between the degree to
which adolescents reported that treatment staff encouraged them to attend AA and their
actual rates of AA attendance. There are also higher overall rates of AA attendance among
young people treated in inpatient programs, which are more likely to be 12-step-oriented,
as compared to young people in outpatient treatment. However, findings such as these are
confounded with factors such as severity, which is a robust and independent predictor of
AA/NA attendance. However, the evidence to date suggests that these free community
resources have clinical utility and benefit, and that use of adult-derived 12-step facilitation
strategies are likely to result in enhanced attendance and improved outcomes.

Conclusions and recommendations

During its 75-year history, AA has seen dramatic growth in the United States and around
the world. While initially attracting only more severely impaired middle-aged and older
individuals, the organization has begun to attract increasing numbers of young people,
and has begun to publish youth-specific AA literature to cater more effectively to their
needs. AA’s growing influence in the treatment system, and as a major continuing care
referral resource, has produced an increasingly rigorous research agenda to evaluate its
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Table 17.3 Interpretation and potential therapeutic outcome of AA’s 12-step process.

AA step AA theme Youth-focused interpretation
Therapeutic
Outcome

1. We admitted we were powerless over alcohol, that our
lives had become unmanageable.

Honesty I have got an alcohol/drug problem. Relief

2. Came to believe that a power greater than ourselves
could restore us to sanity.

Open-mindedness Help is available; change is possible. Instillation of
hope

3. Made a decision to turn our will and our lives over to the
care of God, as we understood him.

Willingness Decide to get help. Self-efficacy

4. Searching and fearless moral inventory of ourselves. Self-assessment and
appraisal

Take a look at what is bothering you and
why.

Insight

5. Admitted to God, to ourselves, and to another human
being the exact nature of our wrongs.

Self-forgiveness Talk about what is bothering you and why
with someone you trust, and who can help
you.

Reduced shame
and guilt

6. Were entirely ready to have God remove all these
defects of character.

Readiness to change Start to make the necessary changes. Cognitive
consonance

7. Humbly asked Him to remove our shortcomings. Humility Continue to make the necessary changes. Cognitive
consonance

8. Made a list of all persons we had harmed, and became
willing to make amends to them all.

Taking responsibility
and forgiveness of
others

Attempt to rectify sources of guilt/shame. Peace of mind

9. Made direct amends to such people, whenever possible,
except when to do so would injure them or others.

Restitution to others Talk to those concerned and make
amends where necessary.

Peace of mind;
self-esteem

10. Continued to take personal inventory, and when wrong,
promptly admitted it.

Emotional balance Keep on taking a look at yourself and
correct mistakes as you go.

Affect- and
self-regulation

11. Sought through prayer and mediation to improve our
conscious contact with God, as we understood Him,
praying only for knowledge of his will for us and the
power to carry it out.

Connectedness and
emotional balance

Stay connected, stay mindful. Awareness;
psychological
well-being

12. Have had a spiritual awakening as the result of these
steps; we tried to carry this message to alcoholics and to
practice these principles in all our affairs.

Helping others
achieve recovery

Continue to access help, work on yourself
and try to help others.

Self-esteem and
mastery
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Table 17.4 Ways for clinicians to implement 12-step facilitation strategies.

Method How it might be implemented Studies using the approach

Stand-alone
treatment

Individual therapy devoted entirely
to facilitating AA attendance by
promoting an abstinence goal,
increasing willingness to use AA
as a tool to help achieve
abstinence, and monitoring
reactions to AA.

Project MATCH Research
Group45: Compared 12-step
facilitation as a stand-alone
treatment to CBT and MET.

Integrated
with other
treatment

Within an existing treatment, such
as CBT, incorporating
encouragement to attend AA,
getting patient to agree to attend
specific meetings, and discussing
AA literature, meetings, and
sponsorship.

Walitzer et al.46: Compared
treatment as usual (5% of time
spent discussing AA), motivational
AA facilitation (20% AA related),
and directive AA facilitation (38%
AA related).

Component
of a
treatment
package

Group education and discussion
about AA separate from other
treatment, with homework
assignments to attend meetings,
talk to other AA members outside
of sessions, and get a sponsor.

Kaskutas et al.47: “Making AA
Easier,” a group intervention to
help encourage participation,
minimize resistance, and provide
education about AA.

Modular
add-on

Assertive linkage to specific
groups, review of 12-step program
and common concerns, direct
connection to current AA
members, review of client
attendance and experiences.

Timko et al.48: Compared standard
AA referral to intensive referral.

benefits among adults (see references 42 and 43). During the past 10 years, this focus
has begun to include evaluations of youth involvement in such groups, investigations on
whether they benefit, and why.44

Clinicians working with adolescents and young adults know that younger patients with
SUD have specific developmental needs and challenges that distinguish them from their
older adult counterparts. In general, they may be less intrinsically motivated for treatment,
less likely to have an abstinence goal, and less severe in their substance use, all of which
may act as barriers to engagement with 12-step recovery resources. However, research on
treated samples has shown that many adolescents and young adults do attend AA, and that
beneficial outcomes are consistently related to attendance. Causal conclusions about the
effects of AA on substance use outcomes cannot yet be drawn, as no experimental research
studies have been conducted with adolescent/young adult samples, but longitudinal studies
that control for factors that also predict abstinence have shown that AA attendance predicts
abstinence above and beyond these other factors. While AA is not likely to be helpful
to every young person, particularly those who do not fit as well with the 12-step model
of problem recognition and abstinence orientation, clinicians should encourage their
substance dependent or more severely involved patients to at least sample some AA
meetings, so that they can take advantage of this free, widely available, and supportive
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community. Adapting 12-step facilitation methods that have been found effective among
older adult samples may be helpful in this regard. AA may be one of the very few
concentrated sources of recovery-specific support available to young people during this
life stage.

Resources

� For youth, parents, and practitioners: www.aa.org. The official web site of Alcoholics
Anonymous, containing information about the program, downloadable literature (in-
cluding several pamphlets about participation by young people), and links to web sites
of local AA chapters.

� For youth and practitioners: www.aagrapevine.org. An archive of articles from the “AA
Grapevine” (the international journal for AA), offering firsthand perspectives of AA
members about their experiences with the organization. Includes nearly 100 articles
written about and by young people in AA, as well as over 100 articles by beginners (a
user name and password is required to read archived articles).

� For youth: www.e-aa.org. A resource for online AA meetings (e-mail and chat room
format) and discussion forums related to AA, including forums for newcomers and
young people. Registration required to participate in online meetings and post to the
forums, but no registration required to view forums. Also includes lists of face-to-face
AA meetings around the world.

� For youth: www.thecoolspot.gov. An informational site run by NIAAA that contains
information on peer pressure and resisting drinking, as well as facts about drinking,
rates of alcohol use among teens, and the health and legal risks related to drinking.

� Kelly JF, Myers MG. Adolescents’ participation in Alcoholics Anonymous and Nar-
cotics Anonymous: Review, implications, and future directions. J Psychoactive Drugs
2007; 39:259–269.

� Kelly JF, Brown SA, Abrantes A, Kahler CW, Myers MG. Social recovery model:
An 8-year investigation of adolescent 12-step group involvement following inpatient
treatment. Alcohol Clin Exp Res 2008; 32:1468–1478.

� Kelly JF, Myers MG, Brown SA. A multivariate process model of adolescent 12-step
attendance and substance use outcome following inpatient treatment. Psychol Addict
Behav 2000; 14:376–389.

� Kelly JF, Myers MG, Brown SA. The effects of age composition of 12-step groups
on adolescent 12-step participation and substance use outcome. J Child Adolesc Subst
Abuse 2005; 15:67–76.

� Kelly JF, Yeterian JD. Mutual-help groups. In: O’Donohue W, Cunningham JR eds.
Evidence-Based Adjunctive Treatments. New York: Elsevier; 2008, pp. 61–105.
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Key points

� Psychiatric disorders comorbid with substance disorders in adolescence are common, and
predict greater adverse outcomes compared to adolescents without comorbid conditions.

� While safe and effective treatments for adolescent substance use disorders are available,
treatment uptake is limited and affected by a number of factors such as socioeconomic
position of the parents, access, and availability.

� Evidence-based treatments for substance disorders include motivational interviewing,
cognitive behavioral therapy, and contingency management. Among adolescents, family
therapy, 12-step programs, and therapeutic communities have also been shown to be
efficacious.

� Conduct disorder is the most prevalent psychiatric disorder comorbid with substance disor-
ders in adolescence; multisystematic therapy was developed for adolescents confronting
comorbid conduct and substance use disorders.

� Attention deficit hyperactivity disorder (ADHD) is commonly seen in adolescents with
substance use disorders. Available evidence suggests that minimal improvement in ADHD
is seen in adolescents with an active substance disorder; thus, substance disorders should
be treated before a rigorous protocol of treatment for ADHD is initiated.

� Mood disorders, including depressive and bipolar disorders, are prevalent among adoles-
cents with a substance use disorder, especially females. A dearth of evidence is available
on treatments for comorbid mood and substance use disorders in adolescents.

This chapter will review patterns of and risk factors for alcohol disorder comorbidity
with other psychiatric disorders, and discuss evidence-based practices for the treatment of
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alcohol disorders and co-occurring illnesses in adolescence. We begin with an overview
of the epidemiology of alcohol disorders in adolescence, with a focus on patterns of
comorbidity. Next, we review patterns of treatment seeking among adolescents with
alcohol disorders, including barriers to care and recommended treatments for alcohol
disorders, both for adults and in adolescence specifically. We then focus our attention on
the epidemiology of and specific treatments for alcohol disorder comorbidity with three
psychiatric disorders that are among the most common and clinically relevant for alcohol
disorders among adolescents: conduct disorder, attention deficit hyperactivity disorder
(ADHD), and major depression.

Overview of alcohol abuse/dependence prevalence
and comorbidity in adolescence

Psychiatric disorders commonly arise in childhood and adolescence, with community-
based studies in the Diagnostic and Statistical Manual of Mental Disorders (DSM) in-
dicating that approximately 25% of adolescents meet criteria for a current disorder.1–3

Estimates of the prevalence of substance abuse or dependence in adolescents (which
includes, but is not limited to, alcohol abuse or dependence) range from 9% to 24%
with a median estimate of 4.5% based on a review of 9 community-based samples.2

Across studies, substance abuse or dependence was the most common psychiatric disor-
der of those measured. In adolescence, heavy alcohol use is associated with numerous
adverse consequences, such as poor academic achievement,4 victimization, and risky sex-
ual behavior.5 In the United States, it is estimated that upwards of 40% of adolescent
deaths involve alcohol use by the adolescent to some degree.6,7 In the long term, early
onset of alcohol use is associated with the development of chronic alcohol disorders in
adulthood,8,9 which, in turn, is associated with a range of long-term physical and psycho-
logical consequences including liver cirrhosis,10 traffic fatalities,11 and chronic psychiatric
morbidity.12,13

Alcohol abuse and dependence commonly co-occur with other psychiatric disorders,
a phenomenon we will refer to in this chapter as comorbidity. A meta-analysis of ex-
isting literature estimating comorbidity between substance abuse/dependence and other
psychiatric disorders in adolescents indicated 13 studies have providing estimates of
comorbidity.2 Conduct, oppositional defiant, and ADHDs are most likely to co-occur
with substance abuse/dependence (pooled odds ratios from 8.0 to 7.5), followed by de-
pression (OR = 4.5) and non-ADHD anxiety (OR = 3.0) disorders. Clinical literature
indicates that adolescents with a comorbid alcohol and other psychiatric disorder are
more likely to be arrested,14–16 drop out of school,17,18 and become pregnant.19,20 While
comorbidity increases an adolescent’s probability of engaging in a treatment process,21

these adolescents are also less likely to successfully complete treatment22 and less likely
to remain abstinent from alcohol and other substances.23–25 Taken together, the available
literature indicates that alcohol disorders are unlikely to occur in isolation from other
psychiatric conditions, and that such comorbidity is often associated with a higher risk of
adverse consequences.
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Alcohol treatment in adolescence: patterns and guidelines

General patterns and factors associated with care

Early and effective engagement of adolescents in the treatment process is important to
reduce the public health burden and personal morbidity associated with alcohol disorders
(see Chapter 11). Table 18.1 provides a heuristic guide developed to match the type of
treatment with the level of clinical severity seen in the adolescent patient.26 While this type
of guide has utility in many clinical settings, treatment is only effective when adolescents
with alcohol problems are identified, comprehensively assessed, and treatment options
are available and accessible.26 Unfortunately, this combination of factors is rare. Despite
the public health burden of psychiatric disorders, including alcohol disorders among ado-
lescents, available data indicate that treatment services are underutilized. Approximately
50% of adolescents with any psychiatric disorder receive some form of mental health
treatment. However, the proportion with a substance use disorder who receive treatment
is much lower, only 15–25%.26–31

Factors associated with receipt of treatment among adolescents are similar to those
among adults, and are often conceptualized in the commonly-used Anderson Model
of Health Services Utilization in three categories: predisposing, enabling, and need
factors.32,33 Predisposing factors associated with treatment utilization include older
age and female gender. Race/ethnicity, consistently a predictor of treatment for many
psychiatric disorders,33–36 is not associated with receiving alcohol treatment in either
adolescents37,37 or adults.38,36 Enabling factors include socioeconomic position and stabil-
ity in the home environment. Need factors are among the strongest predictors of treatment
entry, with severity of the alcohol disorder a robust risk factor in both adolescents38,38 and
adults.36,39 Comorbidity also increases the likelihood of treatment utilization.21

Psychiatric disorders among adolescents are often identified through the school en-
vironment, and the services obtained through the school are the most common route to
treatment for children and adolescents with psychiatric disorders. Schools, pediatricians,
and juvenile detention centers are frequently considered a “first gate,” where adolescents
with alcohol and other psychiatric problems are first identified, and where they may be re-
ferred for more specialized services.26 While school-based services are often essential as
an initial step to identify children in need of services, available data suggest that students
are rarely referred from their school-based services to the necessary specialty treatment or
evidence-based practices. Further, the breadth, depth, and quality of services vary widely
across schools, making accurate and consistent detection difficult among this population.

Evidence-based behavioral and pharmacological treatments

Evidence-based behavioral treatments for alcohol problems include motivational inter-
viewing (MI), cognitive behavioral therapy (CBT), and contingency management (CM).

� MI typically consists of brief (1–12) individual sessions with a trained counselor. Since
ambivalence about reducing the target behavior is anticipated as normal, the counselor
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Table 18.1 Summary of recommendations for treatment matching for adolescents.

General principles Client/patient characteristics
Type of
intervention/setting Treatment

• Keep an appropriate level of
confidentiality

• Assessment of older children and
adolescents requires screening about
the use of alcohol and other substances
of abuse. If positive, conduct a more
detailed evaluation

• Appropriate toxicology (urine, blood,
breath) and testing for biomarkers
should be a routine part of the
evaluation, and during and after
treatment

• Treatment should be in the least
restrictive setting that is safe and
effective

• Screening shows no evidence of current
use

• Universal • Prevention programs (Chapters 7 and 8)

• Screening shows positive history of use
• No or low current use

• Indicated prevention or early
intervention

• Targeted prevention programs (mostly
brief) with individualized feedback and
following motivational interviewing
principles (Chapters 9 and 10)

• Problems resulting from use
• Low to moderate use
• Able to function in a nonstructured

setting
• Home environment does not warrant

removal from current living situation

• Outpatient • Family should be involved whenever
possible (e.g., family therapy) (Chapters
14 and 15)

• Twelve-step programs (e.g., AA) may be
used as a basis for treatment, or
combined with other approaches
(Chapter 17)

• Medication can be used when indicated
for the management of craving and
withdrawal, and for aversion therapy
(Chapter 16)

• Adolescents using substances should
always be evaluated for comorbid
psychiatric disorders (this chapter)

• Comorbid conditions should be
appropriately treated (this chapter)

• Multisystemic therapy (if available)
recommended for substance-using
adolescents involved in delinquent
activities, or with comorbid conduct
disorder (this chapter and Chapter 15)

• Moderate problems resulting from use
• Moderate use
• Requires more structured setting
• Home environment does not warrant

removal from current living situation
• Court mandated
• Moderate to severe problems resulting

from use
• Regular current use
• Requires more structured setting
• Home environment may impact on drug

use but does not warrant removal from
current living situation

• Court mandated

• Intensive outpatient
• Partial residential (“day

treatment”)
• Multisystemic therapy

• Severe problems resulting from use
• Regular current use that may require

medical monitoring
• Behavior requires structured care and

psychiatric management
• Home environment is such that

adolescent may benefit substantially
from being removed

• Court mandated

• Inpatient
• Residential (e.g.,

therapeutic community)
• Multisystemic therapy

Modified from American Academy of Child and Adolescent Psychiatry. Practice parameter for the assessment and treatment of children and adolescents with
substance use disorders. J Am Acad Child Adolesc Psychiatry 2005; 44:609–621 and reference 26.
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begins the treatment by eliciting pros and cons of substance use from clients, and then
encourages clients to weigh the pros and cons against each other, an activity intended
to increase motivation to change. “Change talk”, language indicating a commitment
to achieving a specified goal, is encouraged by the end of the session if the client
appears ready to make such a commitment.40 Later sessions can focus more on skill-
building. Substantial evidence supports the efficacy of MI for the treatment of substance
dependence, both in adults and in adolescents.40,42

� CBT usually requires 12–16 individual sessions with a trained therapist. The approach
involves learning to recognize and avoid triggers for substance use, and fostering
skills to achieve and maintain abstinence through decision making and social learning
as a means of behavioral change. CBT emphasizes a clear sequence of task- and
goal-focused treatment sessions that are described for therapists-in-training in CBT
manuals.43–45 The efficacy of CBT has been well documented in adults (see Chapter
15 and reviews and meta-analyses in adults46,47 and adolescents47,48).

� CM utilizes the principles of operant conditioning, positively reinforcing behaviors
that achieve sobriety goals. These most commonly consist of vouchers that can be
redeemed for goods with every biological test confirming abstinence (e.g., urine for
drugs, Breathalyzer for alcohol). A large body of research supports the short-term
efficacy of CM for the treatment of drug-dependent adults (see review50 and meta-
analysis51) and adolescents.52 Research to date on alcohol has been limited to adults.53

Among adults, pharmacological alcohol treatments with a substantial evidence base
for efficacy in adults include disulfiram, naltrexone, and acamprosate (see Chapter 16).
No contraindications with medications for other psychiatric conditions (e.g., selective
serotonin reuptake inhibitors [SSRIs]) have been found. No randomized controlled trials
of these medications have been conducted among adolescents. These medications are
sometimes used in community treatment settings in conjunction with some form of inter-
personal therapy, although the extent of this combined treatment is unknown. Disulfiram,
approved for the treatment of alcohol disorders over 50 years ago, is also commonly
used for abstinence maintenance. Disulfiram blocks the ability of the liver to metabolize
alcohol, causing an unpleasant reaction (e.g., flushing, vomiting, and dizziness) when
even small amounts of alcohol are consumed.54 Thus, disulfiram is extremely effective in
maintaining abstinence when taken regularly. The efficacy of naltrexone for reduction in
alcohol craving and better long-term abstinence outcomes has been supported by more
than 20 randomized clinical trials, both in the United States and in Europe,55 including
the large multisite COMBINE trial in the United States.56 It was approved by the Food
and Drug Administration (FDA) in 1994, and is recommended for use in conjunction with
psychosocial therapy. Finally, acamprosate was approved for the treatment of alcohol
dependence by the FDA since 2004, and is used for abstinence maintenance. Similarly to
naltrexone, the mechanism of action is believed to be reduction in craving for alcohol. A
meta-analysis of randomized controlled trials in Europe indicated that six-month continu-
ous treatment using a combination of acamprosate and psychosocial therapy demonstrated
higher rates of abstinence compared to placebo.57 Evidence in the United States, how-
ever, has been mixed. While a large multicenter trial of over one thousand recently
abstinent individuals with alcohol dependence (COMBINE56) demonstrated no benefit of
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acamprosate compared to placebo in either abstinent or heavy-drinking days, a reanalysis
of three other large trials in the United States showed a benefit in time to first drink and
percent days abstinent.58

Family therapy, 12-step, and therapeutic communities

In addition to the treatment practices outlined above, the three major models of
community-based treatment for adolescent alcohol problems, regardless of the presence or
extent of comorbidity, are family therapy, 12-step, and therapeutic communities (TCs).26,59

We briefly describe each of these below before considering specialty services available
for adolescents with psychiatric comorbidity more specifically. Note that these treatment
models are not mutually exclusive (e.g., TCs often include 12-step involvement on-site).
All three models can be integrated into the treatment heuristics defined in Table 18.1,
and have common goals of long-term abstinence as well as continuous group therapy
and engagement with long-term care; however, each model also has unique aspects that
warrant a heuristic demarcation across the models.

Family therapy

Family therapy is a broad rubric that includes multisystemic therapy60 (discussed in
detail in section “Conduct disorder” below), functional family therapy,61 multidimensional
family therapy,62 and brief strategic family therapy,63 among others. Family therapies for
adolescent substance disorders have received substantial empirical support for short- and
long-term success (see reviews21,64), and have been shown in randomized experiments to
be more effective than peer group therapy65,66 or individual counseling67 for the treatment
of adolescents.

For family therapy to be a potentially effective treatment model, the family must be
interested in engaging in the adolescent’s treatment, which may not be the case for some
adolescents with alcohol disorders. Within those families for which family treatment is
an option, each specific variation on family therapy includes aspects that may or may
not apply, given the clinical severity and specifics of each client. For example, functional
family therapy focuses on building behavior change within the whole family,61 developing
communication and problem-solving skills to improve familial relations more generally,
whereas multidimensional family therapy focuses on direct intervention, at the family
and school level, on the factors that are promoting the substance use in the adolescent
specifically. Specifics of the client that should be taken into consideration are factors such
as the stability of the home environment, and characteristics such as gender; evidence
suggests that females may respond better to family-centered therapy, such as functional
family therapy, and males to person-centered therapy, such as multidimensional family
therapy.68

12-Step programs

The 12-step model is the most common type of treatment used by adults and adolescents
for alcohol and drug disorders.69 Meetings are group-based, no cost (often a small donation
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is suggested but not required), and widely accessible in most US cities and across the
world (see Chapter 17). Originated as “Alcoholics Anonymous” by Bill Wilson in 1935
in an effort to solicit help to stop drinking, this peer-based system of treatment has
been extended to illicit drugs (e.g., “Narcotics Anonymous,” “Cocaine Anonymous,”
“Methamphetamine Anonymous”), overeating (“Overeaters Anonymous”), and nicotine
(“Nicotine Anonymous”), among other substances of abuse. Meetings are organized
around twelve “steps” toward recovery, the first of which is admittance of powerlessness
over the substance and the last of which is to carry the message of the 12-step philosophy
to others and to practice the 12-step principles in everyday life.70 Developing some form
of spirituality is strongly recommended in the 12-step model,71 although it is not required.
The philosophy of the 12 steps also revolves around sharing experiences of addiction and
recovery with peers who are also in recovery.

A significant barrier to 12-step participation among adolescents is the lack of youth-
friendly meetings;26,69 adolescents report liking the group dynamics and support of the
12-step model, but the most often cited barrier to continuation is boredom and lack of fit
with adolescent-specific problems and lifestyles.72 Regardless, 12-step meetings remain
an important part of almost every treatment plan for both adolescents and adults with
substance disorders.

Twelve-step groups do not formally affiliate with professional treatment or organiza-
tions, although many members also participate in professional treatment. The anonymous
nature of the 12-step model, in conjunction with its philosophy of nonaffiliation with
professional organizations, has precluded direct investigation of its effectiveness through
randomized trials. However, in a large multisite study of adults, facilitation of 12-step in-
volvement by professionals was shown to be effective in drinking-reduction goals (Project
MATCH73). Nonrandomized, naturalistic studies have been complicated by large losses
to follow-up and the lack of control groups. However, estimates of one- to two-year
abstinence are generally around 50%.74–77 A large cohort study of 12-step-attending ado-
lescents reported that 42% remained abstinent and 23% used alcohol less than monthly.78

A more recent study of adolescents with excellent follow-up participation demonstrated
50% total abstinence among adolescents in 12-step and Minnesota Model treatment,
compared to 28% of those on a waiting list for Minnesota Model treatment who received
referrals for treatment services elsewhere.79 Finally, study of 55 adolescents, comparing
12-step to cognitive behavioral therapy, found greater reductions in self-reported alcohol
use among the 12-step group by 12 weeks, though no differences were evident at the
six-month follow-up.80 Taken together, this evidence indicates that 12-step meetings as
part of an overall treatment plan may increase the success of adolescent treatment.

Therapeutic communities

Adolescents with the most severe alcohol disorders and/or with the most disordered
home environments often find long-term success in a therapeutic community.81 Ther-
apeutic communities self-sufficiently operate as highly structured environments where
the adolescent is expected to perform daily tasks such as chores, schoolwork, and other
responsibilities while in a supervised care setting with professional therapists. Lengths
of stay vary from 6 months to up to 2 years; in some programs, adolescents live in the
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therapeutic community, whereas others provide day services only. Differences between
therapeutic communities for adults and those for adolescents generally include a shorter
stay, a greater focus on education, more involvement from family or key stakeholders (e.g.,
probation officers, social workers), and less participation of the adolescent in defining the
structure of the program itself.26,81

Evidence for the effectiveness of therapeutic communities in the treatment of adolescent
substance disorders is generally positive in reducing both alcohol and other substance use,
though, in general, studies have been small and have lacked control groups.21,82–84 Ado-
lescents attending therapeutic communities demonstrate reductions in both alcohol con-
sumption and criminal activity, as well as improvements in academic achievement.85–87

Because of the highly structured environment, therapeutic communities often report high
dropout rates; a 2000 review found a 34–90% dropout rate range with a mean of 75% in
studies that reported dropout.21

Conduct disorder

Epidemiology

On the basis of data from community samples, conduct disorder is estimated to affect
approximately 4–10% of adolescents1,14,88, and is highly comorbid with alcohol disorders
in adolescence. A meta-analysis of community samples2 indicated a mean odds ratio
of 8.0, signifying that an adolescent with an alcohol disorder is 8.0 times as likely
to have conduct disorder as an adolescent without conduct disorder. Data from clinical
samples indicate that approximately 40–60% of substance-abusing adolescents presenting
for treatment will also carry a conduct disorder diagnosis.23,24,89–91 The commonalities
characteristically found between conduct disorder symptoms and alcohol/drug use have
led researchers to posit the existence of a broad vulnerability to engage in disinhibited
behavior, more common in males and distinguished by undersocialized conduct and low
levels of dispositional constraint.92–95

Alcohol disorders that arise in the presence of conduct disorders often carry more se-
rious consequences for adolescents. Clinical samples indicate that preadolescent conduct
disorder symptoms predict greater likelihood of relapse and heavier use among adolescent
in inpatient treatment,23,24,96 and a greater likelihood of recurring violent offenses, aggres-
sion, and illicit drug use.16,97 Adolescents with comorbid conduct disorder and alcohol
disorders are at higher risk for adult psychopathology including antisocial personality
disorder15,98 and major depression.15,98,99 Taken together, conduct disorder is not only
common among adolescents with an alcohol disorder but also associated with potentially
serious consequences throughout the life course.

Treatment

Multisystematic therapy was developed to specifically treat adolescents with comorbid
conduct disorder and substance disorders.60,100–103 Under the rubric of family therapies
discussed previously, multisystematic therapy focuses on adolescents with serious delin-
quency issues such as repeated juvenile offenders, specifying tailoring interventions that
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simultaneously address family, school, peer, and neighborhood risk factors. The multi-
systematic therapy process involves cognitive-behavioral and behavioral approaches to
addressing behavior change within the “social ecology”101 of an adolescent’s environ-
ment, while simultaneously empowering caregivers and other supervisors with frequent
interaction with the adolescent with resources and skills to effectively deal with problem-
atic behavior. Therapists spend an average of 2–15 hours per week with the adolescent
and family, depending on clinical severity. Multisystematic therapy is hypothesized to
achieve positive outcomes by improving family relations (e.g., cohesion, functioning,
and parental monitoring) while reducing adolescent interaction with delinquent peers.100

A 2006 randomized controlled trial of juvenile offenders documented that adolescents
in a combined drug court/multisystematic therapy group or drug court/multisystematic
therapy/contingency management group had greater reductions in alcohol, marijuana,
and polysubstance use after one year compared to adolescents in drug court or family
court alone.101 Multisystematic therapy is recommended by the National Institute on
Drug Abuse as an evidence-based practice for the treatment of adolescents with comorbid
substance disorders and conduct disorder.104

Attention deficit hyperactivity disorder

Epidemiology

The prevalence of ADHD in childhood and adolescence is estimated to be approximately
9% in a nationally representative sample of 8–15-year youngsters conducted from 2001
to 2004,3 which is slightly higher than community-based prevalence estimates from the
early 1990s.105 ADHD is the psychiatric disorder among children and adolescents most
likely to be treated, with ADHD cases comprising an estimated 50% of the psychiatric
population in childhood.106 Clinical studies have estimated that approximately 30–50%
of those in treatment for substance disorders evidence ADHD,90,91,107–109 and prospective
studies have shown that children with ADHD are at higher risk for the development of
substance disorders in adolescence.110–117 Data from community-based samples indicate
that adolescents with substance disorders have approximately 8.0 times the odds of ADHD
compared to adolescents without substance disorders.2

It should be noted that while ADHD is often comorbid with substance disorders, the
relationship seems to be fully explained by the comorbidity between ADHD and conduct
disorder. Symptoms of conduct disorders are highly correlated with symptoms of ADHD,
and a number of studies from large-scale cohort studies, such as the Christchurch Health
and Development Study in New Zealand114 as well as others,113,118 have shown that there
is no relation between ADHD and later substance use in the absence of conduct disorder
symptoms. Nevertheless, clinicians are likely to encounter patients with ADHD and sub-
stance disorders on a regular basis, and should be aware of appropriate treatment options.

Treatment

Available evidence suggests that an active alcohol disorder should be treated before
ADHD, as minimal improvements in ADHD symptoms are seen when a substance disorder
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is active in adolescents.119,120 Treatment of alcohol disorders that are comorbid with
ADHD is complicated by the fact that stimulant medications, the most common and ef-
fective treatment for ADHD in adolescence (see review121), can be abused. The two most
common medications for ADHD, methylphenidate and dextroamphetamine, are specified
as a schedule II medication by the Drug Enforcement Administration, indicating a substan-
tial likelihood of abuse, especially for adolescents with vulnerability to additive behaviors.
However, the counterargument is that adolescents with ADHD do not report the euphoria
from stimulants reported by adolescents and adults without ADHD; thus, stimulant med-
ications are often effectively used as part of treatment for ADHD- or substance-abusing
adolescents.121 Nonetheless, the use of stimulants should be carefully considered on a case
by case basis, as the risks of prescribing stimulant medication to an adolescent in treatment
for an alcohol disorder may outweigh the benefits in some circumstances.122,123 Atom-
oxetine, a norepinephrine reuptake inhibitor, is a nonstimulant medication for ADHD
approved for use in children, adolescents, and adults.124 Atomoxetine has less abuse po-
tential compared with traditional stimulant-based ADHD medications; thus, it may be an
appropriate treatment choice among adolescents with substance abuse disorders. When
such a prescription is made, careful monitoring of nonmedical abuse of the drug, to the
extent possible, is needed throughout the treatment.

Little literature exists to evaluate the effect of specific treatments for either ADHD
or alcohol disorders in the presence of both diagnoses, though evidence is beginning to
accumulate in this area. A randomized controlled trial of the ADHD medication, pemoline,
among adolescents with comorbid drug use and conduct disorders indicated reductions in
hyperactivity but no effect on substance use including alcohol use,120,125 but effects among
adolescents with alcohol disorders specifically were not assessed and abuse of pemoline
was not measured. More promising is the work suggesting that bupropion, an atypical
aminoketone antidepressant, may have efficacy in the treatment for ADHD- or substance-
disordered adolescents. Bupropion has been shown to be more effective than placebo in
treating ADHD symptoms in adolescents,126,127 and bupropion SR is approved by the
FDA to treat nicotine dependence in adults. Several small clinical samples have suggested
that bupropion reduces both ADHD symptoms and substance use in adolescents.128,129

While larger trials with randomized controlled groups are needed, this evidence suggests
a promising pathway for the treatment of adolescents with comorbid ADHD and alcohol
disorders. Nonpharmacologic treatments with empirically shown benefits for adolescents
with comorbid substance disorders and ADHD include CBT130 and other behaviorally-
focused forms of individual therapy.122,131

Mood disorders

Epidemiology

Data from national surveys indicate that approximately 20–30% of adolescents, who
are either heavy users or dependent on alcohol, evidence major depression,1,132 and
clinical samples indicate that approximately 30–40% of males and up to 70% of females
in treatment for an alcohol disorder evidence a history of major depression.91,133–135
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Adolescent girls are more likely to evidence major depression compared to boys.135

Similarly to other comorbidities, the presence of major depression predicts a greater
likelihood of relapse among adolescents with an alcohol disorder.136

It should be noted that epidemiologic studies of adults have documented a high co-
occurrence between alcohol disorders and bipolar disorder, with data from the National
Comorbidity Study indicating that individuals with alcohol dependence are more than
12 times as likely to evidence bipolar disorder compared to individuals without alcohol
dependence.28 No similar studies have been conducted among children and adolescents;
given the growing reported prevalence of bipolar in young age groups, assessment of
common comorbidities is essential to continued surveillance and treatment development
efforts.

Treatment

Although fluoxetine and escitalopram are the only SSRIs currently approved by the FDA
for treating major depression in children and adolescents, off-label use of other SSRIs is
common. A controversial black box warning was added in 2004 due to some evidence of
an increased risk of self-harming behaviors among adolescents in SSRI-arms of clinical
trials.137 No randomized trials have been conducted to establish the effect of SSRI use
on alcohol outcomes among adolescents with comorbid depression and alcohol disorders,
although one small open label study has noted reductions in drinking among adolescents
using SSRI medications.138 The dearth of available evidence regarding evidence-based
treatments for comorbid alcohol disorders and mood disorders among adolescents has
been noted by researchers and clinicians in the field,123 and remains an evidence gap that
is necessary to fill, given the high rates of comorbidity between these disorders.

Conclusion

Alcohol use disorders in adolescence are clinically serious and can potentially have long-
lasting adverse consequences. In addition, many adolescents with alcohol disorders have
comorbid psychiatric conditions such as ADHD, conduct disorder, and mood disorders,
which can complicate treatment options and efficacy. While safe and effective treatments
for adolescent alcohol disorders are available, treatment uptake is limited and affected
by a number of factors such as socioeconomic position of the parents, access, and avail-
ability. The most common treatment models used in adolescence include family therapy,
12-step, and therapeutic communities. The services offered by community-based settings
for adolescent alcohol and drug disorders may become more effective if evidence-based
treatments are more widely used. The assignment of an adolescent to a particular thera-
peutic intervention should be based on the clinical severity and the specifics of the home
environment. Little empirical evidence is available to assess the efficacy of treatments
for comorbid conditions specifically for adolescents, but available evidence suggests that
effective treatments are available for adolescents suffering from multiple comorbid con-
ditions. Full clinical assessments early in the intervention process are essential to properly
treating adolescents with multiple disorders.
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