
 

REVIEW

 

© 2004 Society for the Study of  Addiction

 

Addiction, 

 

99

 

 (Suppl. 2), 5–22

 

Blackwell Science, Ltd

 

Oxford, UK

 

ADDAddiction

 

0965-2140© 2004 Society for the Study of  Addiction

 

99
Review

 

Natural history of  adolescent alcohol use disorders
Duncan B. Clark

 

Correspondence to:

 

Duncan B. Clark MD, PhD, 
Western Psychiatric Institute and Clinic
University of  Pittsburgh Medical Center
3811 O’Hara Street
Pittsburgh PA 15213
USA

 

E-mail: clarkdb@upmc.edu

 

REVIEW

 

The natural history of adolescent alcohol use disorders

 

Duncan B. Clark

 

University of Pittsburgh Medical Center, Pittsburgh, PA, USA

 

ABSTRACT

 

Aim

 

To examine clinically relevant research on the development, course and
outcomes of  adolescence alcohol use disorders (AUDs).

 

Methods

 

Observational studies with adolescent samples were selected for
inclusion based on systematic assessment of  AUDs and clinical relevance. The
literature was searched using Medline and Psychinfo. Articles on childhood pre-
dictors, characteristics, course, complications and adult outcomes of  adolescent
AUDs were reviewed.

 

Results

 

The developmental trajectory toward adolescent AUDs begins with
the emergence of  childhood mental disorders. These problems are transmitted
from parent to child in a developmentally specific fashion, reflect psychological
dysregulation dimensions and predict adolescent AUDs. While most DSM-IV
AUD diagnostic criterion items are valid for adolescents, tolerance and impaired
control items are problematic, and some adolescents with significant alcohol
problems are not identified by this diagnostic system. Understanding the psy-
chosocial and biomedical complications that accompany AUDs requires atten-
tion to factors other than alcohol involvement itself, including childhood
maltreatment and comorbid psychopathology. While some adolescents with
AUDs manifest chronic alcohol dependence in adulthood, a substantial propor-
tion overcome alcohol problems and transition to abstinence or normative
drinking.

 

Conclusions

 

Developmentally specific phenotypic characteristics define the
natural history of  adolescent AUDs, inform clinical assessment and provide the
developmental context for treatment research. While alcohol consumption may
be the primary treatment focus, other important consequences, comorbidities
and complications need to be addressed for successful developmental outcomes
to result.
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INTRODUCTION

 

Alcohol involvement in adolescence plays a pivotal role in
development. The initiation of  alcohol consumption
occurs typically by middle adolescence. Among affected
adolescents, problematic alcohol involvement soon fol-
lows. Despite the long-acknowledged importance of  the
adolescent developmental period in understanding alco-
hol involvement, adolescents with alcohol use disorders
(AUDs) have been a focus of  substantial systematic study
for only the past decade. Prior to recent years, studies on

adolescent alcohol involvement typically did not system-
atically assess for AUDs, or reports were limited to
descriptions of  small samples (e.g. Famularo 

 

et al

 

. 1985;
Keller 

 

et al

 

. 1992). This paper will summarize clinically
relevant findings from the empirical literature on adoles-
cence and AUDs, focusing on risks, course and outcomes
viewed from a developmental perspective.

Adolescent-onset AUDs are not synonymous with
‘early onset alcoholism’. Adults with AUDs have been
hypothesized to be divisible into subtypes defined by
onset age, characterized as ‘early-onset’ and ‘late-onset’
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alcoholism (Tarter 

 

et al

 

. 1977; Morey, Skinner &
Blashfield 1984; Cloninger 1987; Buydens-Branchey,
Branchey & Noumair 1989; Irwin, Schuckit & Smith
1990; Babor 

 

et al

 

. 1992; McGue 

 

et al

 

. 1997). By design,
these studies focus primarily on adults with chronic
alcohol dependence and have defined ‘early’ by varying
criteria including adolescent and adult ages (e.g. up to
25 years old: Cloninger 1987; up to 30 years old:
Schuckit 

 

et al

 

. 1993). Further dividing the ‘early onset’
years into adolescent and early adult periods may yield
distinct groups. For example, among males with
substance use disorders, Clark, Kirisci & Tarter (1999)
found that adolescents and adolescent-onset adults,
compared with early adult and late-adult-onset groups,
had more childhood psychopathology, more rapid tran-
sitions from first alcohol use to alcohol dependence and
shorter times from first to second substance dependence.
Adolescents with AUDs have characteristics distinct
from their adult counterparts and warrant separate
consideration.

The empirical literature on adolescent AUDs confirms
some and contradicts other traditional assumptions
about this important problem. Thus, adolescents with
AUDs typically have childhood characteristics predicting
later alcohol problems, yet the adolescent course of  alco-
hol problems is highly variable. Treatment rarely results
in prolonged abstinence, yet many adolescents with
AUDs show an absence of  alcohol-related problems after
treatment. Adolescents with AUDs have evidence of
health problems, yet most of  these health problems may
be attributable to problems other than alcohol involve-
ment. Most adolescents with AUDs do not fit the pattern
described by ‘early onset alcoholism’, and recent studies
indicate that only a minority of  adolescents with AUDs
are embarking on a course of  severe and chronic alcohol
dependence.

The objective of  this review is to describe the natural
history of  adolescent AUDs in the context of  related devel-
opmental characteristics. The emphasis is on clinically
relevant features, and the review is intended to provide
information pertinent to clinical treatment and related
research. Given these broad goals, several constraints
should be acknowledged. Although a conceptual frame-
work is provided, theoretical concepts have been
consigned to providing general organizing principles.
Furthermore, only a few predominant dimensions are
discussed in detail. Many other important psychological,
social and biological characteristics could legitimately
have been included, and some will be considered in other
articles in this special issue.

This review of  the natural history of  adolescent
AUDs intends to offer a developmentally informed guide
to some of  the clinical characteristics pertinent to treat-
ment research. The developmental psychopathology

perspective emphasizes the insights gleaned from con-
trasting normal and atypical development (Cicchetti &
Cohen 1995; Zucker, Fitzgerald & Moses 1995; Clark &
Winters 2002), as illustrated by many of  the studies
discussed below. Development is characterized by
stages, and the resulting phenotypes may be qualita-
tively distinct from one stage to the next. For example,
psychological dysregulation may be reflected in child-
hood mental disorders, and become manifest as AUDs
in adolescence when the context provides drinking
opportunities. As with other substances (e.g. nicotine:
Mayhew et al. 2000), alcohol involvement may be con-
sidered more precisely in a continuous rather than a
stage fashion. Practical limitations in measurement,
however, may preclude such an approach in empirical
studies.

Translating the implications of  the developmental
psychopathology framework into clinical interventions
and research paradigms presents methodological and
conceptual challenges (Richters 1997). A principal foun-
dation for collecting adequate information is the institu-
tion of  systematic, comprehensive and developmentally
informed assessment protocols in clinical practice and
research (Clark & Winters 2002). Substantial progress
has been made in methods characterizing qualitatively
distinct but related phenotypic structures over devel-
opmental stages (Gottlieb 1998; Clark 

 

et al

 

. 2001a) and
statistically modeling the measured developmental
trajectories (Muthen & Muthen 2000).

Research on the predictors, course and outcomes of
adolescent AUDs has primarily utilized observational
methods. Observational studies identify efficiently char-
acteristics important for understanding etiology, course,
complications and outcomes, complementing research
using alternative designs (Rosenbaum 1995). The multi-
faceted and interactive natural history of  risk and out-
come variables complicate causal interpretation in
research on adolescent AUDs, particularly in observa-
tional study designs. Traditional statistical thought has
held that observational data are highly problematic for
creating causal models. With observational data, the ele-
ments needed for causal interpretation, in ascending
hierarchy, are association, time order and causal direc-
tion, with the latter being the most difficult condition to
satisfy. While observational studies may not support
definitive causal interpretations, such studies may be suf-
ficiently informative so as to constrain plausible causal
models and thereby provide causal information (Susser
1991; Clogg & Haritou 1997; Cooper 1999; Clark & Win-
ters 2002).

From the perspective of  the multi-factorial model of
complex diseases (Lander & Schork 1994), AUDs occur
when an initial genetic liability is influenced by environ-
mental factors to produce a phenotype that is above a
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diagnostic threshold for alcohol problem characteristics
(Tarter 

 

et al

 

. 1999). The conceptual framework utilized
here proposes that the developmental pathways defining
adolescent AUD phenotypes and related adult outcomes
can be described by paths defined by childhood
characteristics, patterns of  alcohol consumption over
developmental stages, alcohol-related problems and
complications and adulthood outcomes.

 

BEFORE THE FIRST DRINK—CHILDHOOD 
MENTAL DISORDERS

 

Among childhood characteristics predicting adolescent
AUDs, the most clinically relevant are the childhood men-
tal disorders, including conduct disorder (CD), attention
deficit hyperactivity disorder (ADHD), major depressive
disorder (MDD) and anxiety disorders (Clark & Winters
2002). Children of  parents with substance use disorders
are at elevated risk for these disorders (Clark 

 

et al

 

. 1997c).
The extent to which these offspring disorders are a con-
sequence of  parental substance use disorders or more
specific corresponding parental psychopathology has
recently been studied with statistical consideration of  the
nested data structure in a sample of  1167 children ages
6–14 from 613 families (Clark 

 

et al

 

. 2004). For CD,
ADHD, MDD and anxiety disorder, a history of  the specific
disorders in mothers and fathers predicted similar
disorders in their children. After taking corresponding
parental psychopathology and socio-demographic char-
acteristics into consideration, parental substance use dis-
orders did not contribute significantly to explaining
offspring psychopathology. These findings illustrate the
developmental specificity of  phenotypic manifestations
emphasized by the developmental psychopathology
perspective.

Several lines of  evidence indicate that childhood psy-
chopathology predicts adolescent AUDs. Childhood men-
tal disorders are among the most distinguishing features
of  children at high risk for AUDs (Earls 

 

et al

 

. 1988; Clark

 

et al

 

. 1997c), and are common among adolescents with
AUDs and other substance use disorders (Brown 

 

et al

 

.
1996; Clark 

 

et al

 

. 1997b). Childhood psychopathology
predicts regular alcohol use in early adolescence, the ado-
lescent onset of  alcohol-related problems (Clark 

 

et al

 

.
1999b) and the development of  alcohol use disorders
(Rydelius 1981; Boyle 

 

et al

 

. 1992; Manuzza 

 

et al

 

. 1993;
Lynskey & Fergusson 1995; Thompson 

 

et al

 

. 1996; Bied-
erman 

 

et al

 

. 1997; Clark 

 

et al

 

. 1998a, 1999b; White 

 

et al

 

.
2001). Childhood disruptive behavior disorders and later
AUDs appear to have a common diathesis (Cadoret 

 

et al

 

.
1995; Grove 

 

et al

 

. 1990). The relationships among child-
hood mental disorders and the later development of  AUDs
may be due to common genetic and environmental influ-

ences (Eaves 

 

et al

 

. 2000; Waldman & Slutske 2000).
Furthermore, CD, ADHD, MDD and anxiety are not inde-
pendent characteristics, and their overlap may have con-
siderable significance.

Psychological dysregulation may be a useful organiz-
ing concept for understanding the general liability for
AUDs, other SUDs, psychopathology and risky behaviors
observed in these problematic adolescents. Among chil-
dren at risk for AUDs, antisocial behavior, attentional dif-
ficulties and depression are highly coincidental. Rather
than considering each of  these characteristics as distinct
disorders, a more parsimonious conceptualization may
be that these mental disorders are manifestations of  a lia-
bility trait termed psychological dysregulation. Psycho-
logical dysregulation has been found to have significant
heritability, to account for associations among disruptive
behavior disorders and to contribute significantly to sub-
stance use behavior (Tarter 

 

et al

 

. 1999, 2003; Young

 

et al

 

. 2000).
A general propensity toward psychological dysregula-

tion may underlie specific forms of  childhood psychopa-
thology, and may predict AUDs. Tarter 

 

et al

 

. (2003)
constructed an index termed ‘neurobehavioral disinhibi-
tion’ from indicators of  behavioral, affective and cognitive
dysregulation. Drawn from variables assessed at ages 10–
12 years, indicators included disruptive disorders symp-
toms, difficult temperament items and performance on
tests of  executive cognitive functioning. Neurobehavioral
disinhibition was unidimensional, discriminated high-
from low-risk boys and predicted substance use disorders
at age 19.

Common environmental influences may also be at
work causing psychological dysregulation, as reflected in
childhood mental disorders and adolescent AUDs. Indica-
tors of  problematic family functioning, which have been
implicated in the development of  childhood antisocial
behaviors and AUDs, include low level of  parental moni-
toring and inconsistent disciplinary practices (Clark 

 

et al

 

.
1998b, 2004b) and childhood maltreatment (Clark 

 

et al

 

.
1997a, 2003). Specific environmental factors may be
particularly influential in critical developmental periods
(Moss 

 

et al

 

. 1997). Parental AUDs and other mental dis-
orders may act as barriers to adequate mental health
treatment for their offspring, which may in turn further
increase their offsprings’ likelihood of  developing AUDs
(Cornelius 

 

et al

 

. 2001a).
Since the developmental timing of  emergent behav-

ioral, affective and cognitive regulation in adolescence
parallels maturation of  the prefrontal cortex, a neurobi-
ological basis for psychological dysregulation has been
postulated (Spear 2000; Chambers, Taylor & Potenza
2003). Neuroimaging findings also indicate that mor-
phological deviation in the prefrontal cortex, the hypoth-
esized anatomical site of  emotional and behavioral
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regulation, is associated with severe antisocial behavior
(Raine 

 

et al

 

. 2000). The rate of  maturation of  frontal-
limbic circuits may be an important mechanism through
which genetic factors operate to produce psychopathol-
ogy (Todd 

 

et al

 

. 1995). Childhood mental disorders may
thus be an early indicator of  a dysregulation syndrome
characterizing a pathway to adolescent AUDs.

In summary, the conceptual framework described
here postulates that psychological dysregulation is
caused by interacting genetic liability and environmental
influences. While estimates of  the degree of  heritability
vary substantially, genetic variation clearly plays an
important role in the development of  childhood mental
disorders and subsequent adolescent AUDs, with a sub-
stantial proportion of  such variance shared among child-
hood mental disorders indicating dysregulation, AUDs
and other drug use disorders (Vanyukov 

 

et al

 

. 2003; Dick

 

et al

 

. 2004). Environmental factors interact with genetic
liability to produce phenotypic variations that change
over the course of  development, including childhood psy-
chopathology and adolescent AUDs (Tarter 

 

et al

 

. 1999).
Environmental influences may be conceptualized as
nested systems, from the family and peers to the larger
community (Sameroff  1995; Tarter 

 

et al

 

. 1999). While
predictors of  adolescent AUDs are evident in childhood,
the environmental context in adolescents provide the
opportunities for risk to be manifested as alcohol
involvement.

 

ALCOHOL CONSUMPTION—INITIATION 
AND PROGRESSION

 

Alcohol consumption changes dramatically from ages 12
to 18. Community survey data (i.e. 

 

Monitoring the Future

 

:
Johnston, O’Malley & Bachman 2001) indicate that most
adolescents have tried alcohol (e.g. 51.7% in 8th grade,
80.3% in 12th grade). Binge drinking, defined as five or
more drinks in one episode, is reported by over 30% of
12th-graders in any 2-week period. These statistics have
been stable for several years, indicating that alcohol
experimentation is normative and binge drinking com-
mon among adolescents. While alcohol involvement in
the adolescent years is influenced by genetic predisposi-
tions and predicted by childhood mental disorders, the
availability of  drinking opportunities in adolescence fun-
damentally changes the phenotypic manifestations of  the
risk for AUDs.

Drinking opportunities during adolescence vary as a
function of  parental supervision, peer characteristics
and community context. Ideally, parents foster increas-
ing independence, encourage positive outside influences
and opportunities and simultaneously promote social-
ization and behavioral regulation (Silk 

 

et al

 

. 2003).

Variability in the parent–child relationship increases
from early to middle adolescence (Granic 

 

et al

 

. 2003). In
adolescence, inadequate parental supervision and sup-
port are associated strongly with the earlier initiation of
alcohol use, higher levels of  alcohol involvement and
AUDs (Johnson & Pandina 1991; Barnes 

 

et al

 

. 1995;
Clark 

 

et al

 

. 1998b).
Diminished parental involvement tends to be accom-

panied by an increased association with drinking peers
(Barnow 

 

et al

 

. 2002). While influenced by parent behav-
iors, the adolescent plays an active role in the selection of
peers and responses to peer behaviors. Alcohol use and
shared propensities toward risky behaviors influence peer
selection, discrepancies between perceived and actual
peer alcohol use occur and reciprocal influences among
adolescents transpire (Clark & Winters 2002). The influ-
ence of  drinking peers may be mitigated by increased psy-
chosocial maturity and assertiveness (Adalbjarnardottir
2002; Donovan 2004).

While increased psychosocial maturity may act to
reduce early alcohol involvement, early sexual matura-
tion may accelerate alcohol involvement. Variations in
psychosexual development have been shown to influ-
ence substance involvement trajectories (Dawes 

 

et al

 

.
2000). Early maturing girls, compared with on-time or
late maturing girls, have been found to be significantly
more advanced in their alcohol involvement trajecto-
ries, including the initiation of  alcohol use and binge
drinking (Lanza & Collins 2002; Kaltiala-Heino 

 

et al

 

.
2003). Similar results have been noted for boys (Kal-
tiala-Heino 

 

et al

 

. 2003). Accelerated alcohol involve-
ment may occur as a result of  early maturing
adolescents affiliating with more deviant or older peers,
increased parent–adolescent conflict, increased nega-
tive affect or interactions among these factors (Ge 

 

et al

 

.
1996; Dawes 

 

et al

 

. 2000).
Socio-demographic characteristics influencing ado-

lescent alcohol involvement include family structure,
socio-economic status (SES), race and gender. Adoles-
cents from intact families, compared to those from
single-parent or step-parent households, tend to have
less alcohol involvement (Flewelling & Bauman 1990;
Kung & Farrell 2000). While lower family SES is associ-
ated with higher levels of  alcohol involvement among
adolescents, this relationship is probably explained by
related factors. Families with lower SES are less likely to
be intact and more likely to include parents with alcohol
problems (Flewelling & Bauman 1990; Droomers 

 

et al

 

.
2003). Ethnic group differences in adolescent alcohol
involvement have been noted. Compared with African
American and Asian American adolescents, European
American and Hispanic American adolescents show
higher levels of  alcohol involvement (Johnston 

 

et al

 

.
2001). In the majority of  studies examining gender,



 

Natural history of  adolescent alcohol use disorders

 

9

 

© 2004 Society for the Study of  Addiction

 

Addiction, 

 

99

 

 (Suppl. 2), 5–22

 

males and females have not been found to have signifi-
cantly different ages of  alcohol initiation (Donovan
2004). Nevertheless, the relationships among these
socio-demographic factors and other risks, such as the
relationships among gender, sexual victimization and
comorbid psychopathology discussed below, need to be
considered in order to understand fully their influences
on adolescent AUDs.

Community efforts to limit the availability of  alcohol
to adolescents have met with modest success. Federal leg-
islation was enacted in 1984 and implemented through-
out the United States in 1989, establishing age 21 as the
national minimum legal drinking age (Voas 

 

et al

 

. 2003).
Increases in the minimum drinking age have been asso-
ciated with reduced alcohol involvement and related con-
sequences among adolescents (Johnston 

 

et al

 

. 2001; Voas

 

et al

 

. 2003). Nevertheless, underage drinking laws are
not vigorously enforced, as evidenced by the relative ease
of  alcohol purchasing by adolescents (Wagenaar 

 

et al

 

.
1996; Wolfson 

 

et al

 

. 1996). Given the ubiquitous avail-
ability of  alcohol in our society, clinical efforts to curtail
adolescent alcohol involvement rely on interventions at
the individual and family levels.

Defining the distinction between normative and devi-
ant alcohol consumption is complicated by the obser-
vation that experimentation with alcohol is part of  the
normal developmental trajectory for adolescents
(Shedler & Block 1990; Johnston 

 

et al

 

. 2001). In exam-
ining alcohol consumption initiation, the age of  first
experience with alcohol may not be a particularly
important landmark. Rather, the age of  first whole ‘stan-
dard drink’, regular drinking of  significant quantities
and binge drinking predict later outcomes and therefore
have more solid standing as landmarks. In a study com-
paring pre-adolescent boys with and without fathers
with substance use disorders (i.e. high risk and low risk,
respectively), the majority of  boys in both high- and low-
risk groups had tried alcohol (67% versus 63%: Clark

 

et al

 

. 1998a). In contrast, only one of  102 high-risk boys
and none of  164 low-risk boys had ever experienced a
phase with consumption of  a full standard drink at least
once per month (i.e. ‘regular drinking’). When these
boys were assessed 2 years later in early adolescence (i.e.
ages 12–14), a similar pattern was noted with any
interim alcohol consumption, which was no different for
high-risk boys (43%) and low-risk boys (43%). By the
higher standard of  regular drinking, however, high-risk
boys were significantly more likely than low-risk boys to
have had a drinking phase [12% versus 3%, adjusted
odds ratio (OR) 

 

=

 

 4.1, 

 

P

 

 

 

=

 

 0.005]. Childhood conduct
disorder predicted early adolescent regular drinking. By
early adolescence, then, the majority of  individuals have
consumed some alcohol; few have a pattern of  regular
drinking.

The extent to which significant drinking in early ado-
lescence is influenced by heritable or environmental fac-
tors remains under investigation. Rose 

 

et al

 

. (2001)
reported that environmental factors shared by twin sib-
lings accounted for most of  the variance in regular drink-
ing by age 14. In a retrospective study with adults,
McGue 

 

et al

 

. (2001a,b) found that a reported age of  first
drink before age 15 was associated with adult alcohol
dependence and attributable more to heritable than envi-
ronmental factors, particularly in males. In any case, an
early adolescent age of  first ‘drink’ and regular alcohol
use may be conceptualized as important predictive
phenotypes.

By late adolescence, binge drinking and drinking to
intoxication becomes relatively common. Binge drinking,
defined by five or more drinks per episode, is reported by
14% of  8th graders, 26% of  10th graders and 30% of
12th graders (Johnston 

 

et al

 

. 2001). A life-time history of
having ‘been drunk’ is reported by the majority of  adoles-
cents by 12th grade (62%: Johnston 

 

et al

 

. 2001). Among
adolescents with binge drinking, many do not meet the
criteria established for AUDs. Nevertheless, binge drink-
ing is potentially hazardous and is therefore inherently
problematic. Binge drinking leads to driving while intox-
icated, a significant source of  preventable morbidity and
mortality among adolescents (Duncan 1997; Voas 

 

et al

 

.
2003). Acute alcohol poisoning is another consequence
of  binge drinking, with the potential for death from res-
piratory depression (Poikolainen 

 

et al

 

. 2002). The high
rates of  binge drinking among adolescents suggest that
acute alcohol poisoning may occur more than might be
suggested by the lack of  formal reports on this topic. Fur-
thermore, the trajectory of  binge drinking in adolescence
is an important characteristic, predicting adult develop-
mental outcomes (Hill 

 

et al

 

. 2000). Using binge drinking
patterns from ages 13–18 to predict outcomes at age 21,
a trajectory characterized by little binge drinking in early
adolescence and high levels of  binge drinking in late ado-
lescence (i.e. ‘increasers’) predicted a high rate of  AUDs at
age 21 (43%).

 

ADOLESCENT ALCOHOL ABUSE AND 
DEPENDENCE

 

Rare in early adolescence, AUD rates approach those in
adults by late adolescence. As with alcohol consumption,
rates of  alcohol problems and AUDs are influenced by the
ages of  participants within the adolescent age span. AUDs
among children and adolescents under the age of  14 are
rare. Among 541 children aged 10–13 years, Cohen 

 

et al

 

.
(1993) found no AUD cases. Among 1167 children aged
6–14 years, about half  from high-risk families, no cases of
AUDs were noted (Clark 

 

et al

 

. 2004). Rates increase at age
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14 years, corresponding typically to 9th grade. Among
9th- and 12th-grade high school students, 7% of  9th-
graders and 15% of  12th-graders indicated the presence
of  at least one 

 

Diagnostic and Statistical Manual,

 

 4th edi-
tion (DSM-IV; American Psychiatric Association)  SUD
symptom (Harrison, Fulkerson & Beebe 1998). In
another community sample of  1507 students aged 14–
18, 23% had had at least one DSM-IV alcohol abuse or
dependence symptom (Lewinsohn, Rohde & Seeley
1996). Lewinsohn and colleagues (Lewinsohn 

 

et al

 

.
1996; Rohde, Lewinsohn & Seeley 1996) found that 94
of  1507 (6%) subjects aged 14–18 years met life-time cri-
teria for AUDs; the MECA study (Kandel 

 

et al

 

. 1999)
found 16 of  401 (4%) with AUDs for ages 14–17 years. A
recent study with the largest community sample to date
(

 

n

 

 

 

=

 

 4023: Kilpatrick 

 

et al

 

. 2000) reported rates in this
range, with alcohol abuse at 3.6% and alcohol depen-
dence at 0.8%. Other studies with community-recruited
adolescent samples (see Chung 

 

et al

 

. 2002 for review)
have reported AUD rates ranging from 1% (Costello 

 

et al

 

.
1996) to over 10% (Kessler 

 

et al

 

. 1994; Martin 

 

et al

 

.
1995). Higher rates occur typically in older adolescent
samples (Cohen 

 

et al

 

. 1993; Giaconia 

 

et al

 

. 1994). How-
ever, as the DSM-IV diagnostic criteria were developed
from clinical observations and research with adults
(Nathan 1991), consideration of  the unique features of
adolescent alcohol problems may be needed to place these
rates in proper perspective.

 

Alcohol abuse

 

The DSM-IV alcohol abuse symptoms reflect risk for or
manifestations of  negative health and social conse-
quences. Alcohol abuse indicators include role impair-
ment, physically hazardous use (e.g. intoxicated driving),
recurrent alcohol-related legal problems and alcohol-
related social and interpersonal difficulties. Among alco-
hol abuse symptoms, the most common are hazardous
use and interpersonal problems (Chung 

 

et al

 

. 2002). The
reported prevalence of  alcohol abuse in community sam-
ples ranged from 0.4% to 4.3%.

Optimally, adolescents categorized as having alco-
hol abuse would represent a homogeneous group
clearly distinct from those with no diagnosis and less
severe than those with alcohol dependence. Heteroge-
neity among adolescents with alcohol abuse is sug-
gested by inconsistent assignments across diagnostic
systems (Pollock, Martin & Langenbucher 2000). Con-
cordance among DSM-III, DSM-III-R, DSM-IV and 

 

Inter-
national Classification of  Diseases

 

, 10th edition (ICD-10)
systems for alcohol diagnoses has been found to be
relatively poor among adolescents, particularly for
alcohol abuse diagnoses (Pollock 

 

et al

 

. 2000). These
inconsistencies make comparisons across studies using

different diagnostic systems problematic. More funda-
mentally, this observation suggests fundamental prob-
lems with the definitions of  alcohol abuse as applied to
adolescents.

The DSM-IV diagnostic criteria result in some adoles-
cents with clinically significant alcohol problems failing
to qualify for an AUD diagnosis. Adolescents with one or
two dependence symptoms without abuse symptoms do
not meet DSM-IV diagnostic criteria for AUDs. Pollock &
Martin (1999) coined the term ‘diagnostic orphans’ for
these individuals and reported that ‘diagnostic orphans’
were similar to adolescents with DSM-IV alcohol abuse in
their level of  alcohol consumption. A latent class analysis
(Chung & Martin 2001) has indicated that ‘diagnostic
orphans’ are similar in alcohol problem severity to ado-
lescents with alcohol abuse. Among adolescents, diag-
nostic orphans may be about as common as adolescents
meeting abuse criteria (Lewinsohn 

 

et al

 

. 1996; Harrison

 

et al

 

. 1998; Chung 

 

et al

 

. 2002).
In general, alcohol abuse is a less severe syndrome

than alcohol dependence (Chung & Martin 2001). For
individual abuse and dependence symptoms, however,
this severity scaling characteristic does not hold for all
specific items (Martin & Winters 1998). Furthermore,
symptoms of  abuse do not always precede symptoms
of  dependence, as would be expected if  abuse were
consistently prodromal to dependence (Martin 

 

et al

 

.
1996b).

 

Alcohol dependence

 

Alcohol dependence rates in adolescent community sam-
ples are typically below 5%, ranging from 0.6% to 4.3%
(Chung 

 

et al

 

. 2002). Data from community adolescent
samples have indicated that the DSM-IV items ‘tolerance’
and ‘drinking larger amounts or for a longer period than
intended’ were the most common alcohol dependence
symptoms (Chung 

 

et al

 

. 2002). Compared with adults,
adolescents developing AUDs tend to have a more rapid
transition from alcohol use to dependence, are less likely
to experience blackouts and have alcohol withdrawal less
frequently (Clark 

 

et al

 

. 1999a; Deas 

 

et al

 

. 2000; Langen-
bucher 

 

et al

 

. 2000).
Among adolescents, the dependence symptoms of  tol-

erance and impaired control (i.e. ‘using more or longer
than intended’) tend to occur early in the course of  alco-
hol involvement and are more frequent than several
abuse symptoms (Martin 

 

et al

 

. 1996b). Furthermore,
these two alcohol dependence symptoms may have poor
validity in adolescence for developmental reasons (Mar-
tin in Hasin 

 

et al

 

. 2003).
The development of  tolerance to alcohol is, to an

extent, a normal developmental phenomenon (Chung

 

et al

 

. 2001). Among adolescents, alcohol tolerance has
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been found to be a less severe indicator than some
abuse symptoms (Martin 

 

et al

 

. 1995; Bailey 

 

et al

 

. 1999;
Chung 

 

et al

 

. 2001). Also, adolescents often lack the ele-
ment of  anticipated alcohol consumption amount or
time period needed to meet the criterion for impaired
control (Chung & Martin 2002). Variability in the oper-
ationalization of  these diagnostic criteria leads to impor-
tant variability in their rates among clinical and
community samples (Chung 

 

et al.

 

 2002; Martin in
Hasin 

 

et al

 

. 2003).
DSM-IV defines alcohol withdrawal as manifested by

either (1) the characteristic withdrawal syndrome for
alcohol, or (2) alcohol or a closely related substance is
taken to relieve or avoid withdrawal symptoms. Unlike
tolerance, a history of  alcohol withdrawal may effectively
identify the most severely dependent adolescents (Lan-
genbucher 

 

et al

 

. 2000). However, withdrawal develops
late in the course of  adolescent AUDs and is a relatively
infrequent symptom among adolescents (Martin 

 

et al

 

.
1995, 1996b; Winters, Latimer & Stinchfield 1999;
Chung 

 

et al

 

. 2002; Clark & Winters 2002).
The conceptual distinction between alcohol abuse

and alcohol dependence is based in part on the assump-
tion that abuse symptoms, compared with dependence
symptoms, occur earlier in the course of  alcohol involve-
ment and represent milder syndrome indicators. Data
from adolescents indicate problems with these assump-
tions. These findings indicate four areas in which
changes in the DSM diagnostic system for AUDs would
improve validity and clinical applicability for adolescents.
First, some symptoms need revised definitions to improve
their validity for adolescents. The definition of  tolerance
needs to take into consideration physical development
during adolescence, standardize the identification of  the
initial drinking period and set a minimum alcohol con-
sumption quantity and frequency (Chung 

 

et al

 

. 2001).
Impaired control criteria need to take into consideration
social context and the extent to which adolescents per-
ceive the need for limiting alcohol consumption, because
clear intentions are a required element for identifying the
breaches of  anticipated drinking parameters (Caetano
1999; Chung & Martin 2002). Secondly, revised diag-
nostic criteria are needed to eliminate diagnostic
orphans. The similarities between adolescents meeting
DSM criteria for alcohol abuse and those with one or two
dependence symptoms argue for affording these groups
similar status in the diagnostic system. Thirdly, alcohol
use disorder severity classes are not well represented by
the current abuse and dependence distinction, and may
be better based on an overall symptom counts (Chung &
Martin 2001). Fourthly, physiological dependence may
be best defined by withdrawal only, rather than a combi-
nation of  tolerance and withdrawal (Langenbucher 

 

et al

 

.
2000).

 

ALCOHOL USE DISORDER 
COMPLICATIONS

 

Adolescents with AUDs often have a surfeit of  psycho-
social and biomedical problems distinct from AUD
symptoms. These problems are difficult to characterize
definitively as consequences of  AUDs, and are therefore
described here as ‘complications’. Complications particu-
larly relevant to clinical evaluation and treatment
include substance use disorders involving illicit drugs,
comorbid psychopathology, social and role functioning,
suicidal behavior, risky sexual behavior and STDs, health
impairments and neurobiological abnormalities.

 

Substance use disorders involving illicit drugs

 

Initiation rates for illicit drugs peak during adolescence
(Kandel & Yamaguchi 1999; O’Malley, Johnston & Bach-
man 1999; Johnston 

 

et al

 

. 2001). Most adolescents with
AUDs engage in illicit drug use, with cannabis abuse and
dependence being common in this group (Winters &
Henly 1993; Myers, Brown & Mott 1995; Sussman, Dent
& Galaif  1997; Crowley 

 

et al

 

. 1998). Many adolescents
with AUDs engage in simultaneous polydrug use, the
practice of  ingesting one, two or more drugs in combina-
tion with alcohol (Martin 

 

et al. 1996a). Adolescents with
significant cannabis involvement are at high risk for drug
dependence involving other illicit drugs (Fergusson &
Horwood 2000). While AUDs during adolescence may
facilitate the development of  other SUDs, common etiol-
ogies for both AUDs and other SUDs probably contribute
to their association.

The conceptualization emphasizing common liabili-
ties for alcohol and other drug problems has been
termed the Common Risk Model, and is contrasted with
the Gateway Theory. The Gateway Hypothesis posits that
there is a sequence of  initiation characterized by drug
class, and that use of  the drug lower in the sequence
increases the risk of  using drugs higher in the sequence
(Kandel 2002). In other words, ‘use of  gateway drugs
causes youths to have an increased risk of  progressing to
other, more serious drugs’ (Morral et al. 2002). An alter-
native model proposes that a general propensity toward
substance use causes an increased probability of  alcohol
and drug involvement, and the sequence involved is a
function of  opportunity (Tarter et al. 1999; Vanyukov
et al. 2003). Results from several recent studies support
the common risk model for relationships among alcohol
and drug problems (Lynskey, Fergusson & Horwood
1998; Tarter et al. 2003). Using a simulation approach
with a frailty model to construct conditional survival
functions, Morral et al. (2002) demonstrated the plausi-
bility of  the common risk model for AUDs and other
SUDs.
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Comorbid psychopathology

Although childhood mental disorders often precede and
predict adolescent AUDs, alcohol and other substance use
probably exacerbates these problems (Clark & Bukstein
1998). In adolescent samples, antisocial behaviors have
been found to correlate with AUD severity and worsen
alcohol outcomes (Brown et al. 1996; Bucholz, Heath &
Madden 2000; Chung & Martin 2001). Major depressive
disorder has also been found to be common among ado-
lescents with AUDs, more so in females than in males,
and to accelerate relapse (Clark et al. 1997b; Cornelius
et al. 2004b). Childhood physical and sexual abuse are
important contributors to depression among adolescents
with AUDs (Clark et al. 2003). Depression and anxiety
symptoms may be produced by alcohol consumption and
withdrawal (Clark & Sayette 1993; Schuckit & Hessel-
brock 1994). While several models suggest that SUD indi-
viduals with antisocial disorders and those with negative
affect disorders represent distinct types (Zucker et al.
1995), data from adolescents with SUD indicate that con-
duct disorder and major depression cluster (Clark et al.
1997b).

The importance of  specific treatment for comorbid
psychopathology among adolescents with AUDs remains
controversial (Clark et al. 2002b). The use of  pharmaco-
therapy for comorbid depression and AUDs among ado-
lescents is in a preliminary stage (Cornelius et al. 2004),
and empirical support for other comorbid conditions is
lacking. Despite this lack of  empirical support, clinical
use of  pharmacological treatments for adolescents with
comorbid AUDs and mental disorders is apparently
increasing. An examination of  clinical practices from
1991 to 2000 in a sample of  adolescents with AUDs
included 110 adolescents with comorbid MDD and AUDs
(Clark et al. 2003). Among these comorbid adolescents,
antidepressant medication use increased significantly
from 18% to 55% over the decade studies. The increasing
use of  pharmacotherapy for adolescents with comorbid
mental disorders and AUDs highlights the need for
research on this topic.

Social and role functioning

The psychosocial difficulties of  adolescents with SUDs
extend beyond psychopathological characteristics to
social and role functioning. In this context, consideration
of  the effects of  comorbid disorders is important for deter-
mining the psychosocial problems that may be specifi-
cally attributable to AUDs. Clark & Kirisci (1996)
reported differential effects of  adolescent AUDs, MDD and
post-traumatic stress disorder (PTSD) on social compe-
tence, social anxiety, academic achievement, school
adjustment and overall functioning by DSM Axis V.

Whereas social competence was affected most adversely
by depression, AUDs had a pronounced effect on aca-
demic achievement, school adjustment and overall psy-
chosocial functioning.

Sexual behavior, sexual victimization and sexually 
transmitted disease

Adolescents with AUDs have elevated rates of  risky sexual
behaviors (Bailey et al. 1999). Adolescent females with
AUDs, compared to those without AUDs, are more likely
to have sexually transmitted diseases (Cook et al. 2002)
and to become pregnant as teens (Clark, Lesnick & Hege-
dus 1997a). In addition to voluntary engagement in
risky sexual behaviors, sexual victimization is more com-
mon among adolescent girls with high alcohol involve-
ment (Pedersen & Skrondal 1996). Sexual victimization
experiences are much more common among females
than males, and this difference may partly explain gender
differences in comorbid psychopathology among adoles-
cents with AUDs (Clark et al. 2003a).

Suicidal behavior

Among adolescents, AUDs is a risk factor for suicide
attempts (Kelly et al. 2001, 2004). AUDs and MDD inter-
act to elevate risk for suicidal behavior above what would
be expected by an additive effect, particularly among
females (Kelly et al. 2004). Serotonin markers, such as
serum tryptophan ratio, may improve the prediction of
suicidal behavior, although the status of  such research is
too preliminary to be relied upon for clinical decisions
(Clark 2003).

Health status

Adolescent alcohol involvement has been reported to be
associated with self-reported health problems (Farrow,
Rees & Worthington-Roberts 1987; Newcomb & Bentler
1987; Hansell & White 1991; Clark et al. 2001b). Self-
reported health problems have been interpreted as
reflecting organic pathology induced by toxic alcohol
effects (Arria et al. 1995) or nutritional deficiencies (Far-
row et al. 1987). Given the comorbidity between depres-
sion and AUDs in adolescents, however, the extent to
which health problems are attributable to alcohol-
induced organ pathology or to somatic manifestations of
anxiety and depression needs to be examined. In addi-
tion, tobacco involvement has also been shown to be
associated with adolescent AUDs (Cornelius et al. 2001b)
and to have a substantial effect on health outcomes in
analogous adult populations (Hurt et al. 1996). Follow-
ing a review of  studies examining self-reported health
problems and adolescent alcohol involvement, this paper
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will discuss analogous studies measuring health findings
by objective indicators.

Self-reported health problems

Self-reported health problems are clearly associated with
alcohol involvement in adolescents. In a household ado-
lescent sample (Hansell, White & Vali 1999), alcohol con-
sumption contributed to increases in self-reported health
problems over time. Aarons et al. (1997) found that self-
reported health problems were more common in adoles-
cents treated for SUDs than in a community reference
group over a 6-year follow-up period. Among adolescents
generally, medically unexplained self-reported health
problems have been found to be associated with anxiety
and depression (Ferdinand & Verhulst 1995; Egger,
Angold & Costello 1998; Campo et al. 1999; Zwaigen-
baum et al. 1999). Hansell & White (1991) found that
while general substance use contributed to both physical
and psychological symptoms, physical and psychological
symptoms were correlated independently of  substance
use.

Negative emotionality, the disposition to anxiety and
depression (Watson & Clark 1984), has been found to be
associated with adolescent AUDs (Martin et al. 2000).
Clark et al. (2001b) compared adolescents with AUDs and
a community reference group on self-reported health
problems, and investigated the relevance of  negative
emotionality to understanding these health complaints.
While adolescents with AUDs reported more health prob-
lems than the reference group, negative emotionality
mediated the relationship between AUDs and self-
reported health problems. Exceptions were sleep distur-
bances, which retained a significant association with
AUDs despite a strong correlation with negative emotion-
ality, and cardiopulmonary complaints, which were
attributable to cigarette smoking.

Liver injury

Of  liver enzyme assays, g-glutamyl transferase (also
known as g-glutamyl transpeptidase, or GGT) has been
noted to be the most sensitive correlate of  alcohol con-
sumption (Anton & Moak 1994; Allen et al. 1997; Daep-
pen et al. 1999). Two studies with relatively small
samples measuring GGT in adolescents with AUDs have
reported positive (Arria et al. 1995) and negative (Farrow
et al. 1987) results. With substantially larger samples,
Clark et al. (2001b) compared adolescents with AUDs and
community adolescents on serum liver enzyme assays
including GGT. While adolescents with AUDs compared
with reference adolescents had significantly elevated
GGT, few had clinically abnormal findings and none had
‘very high’ GGT by adult standards (Daeppen et al. 1999).

The low rate of  clinically significant liver injury was due
probably to the less frequent drinking episodes and
shorter alcohol involvement periods seen in adolescents
with AUDs compared with adults with AUDs in analo-
gous studies (Daeppen et al. 1999; Deas et al. 2000; Clark
et al. 2001b). These modest elevations of  serum liver
enzymes were nevertheless of  concern, because these
changes may preface the development of  the more serious
liver pathology in some individuals.

Physical examination findings

Characteristic physical examination findings do not
occur typically until the late stages of  severe and chronic
alcohol dependence (Alterman, Gelfand & Sweeney
1992; Goodwin & Gabrielli 1997). In adolescents with
AUDs, Clark et al. (2001b) noted no physical examina-
tion findings attributable to the toxic effects of  alcohol on
organ systems. As a more general health status indica-
tor, however, dental caries and periodontal diseases may
be early and sensitive measures (Crowson 1974), and
have been shown to be associated with risk for substance
use disorders in children (Cornelius et al. 2004a) and
AUDs in adults (King & Tucker 1973). Clark et al.
(2001b) found adolescents with AUDs compared to
reference adolescents had a higher rate of  abnormal
findings on the corresponding oral component of  the
physical examination.

In summary, the health status of  adolescents with
AUDs is clearly compromised. Self-reported health symp-
toms are substantially elevated in adolescents with AUDs
compared with reference adolescents. Among adoles-
cents with AUDs, self-reported health problems primarily
reflect negative emotionality rather than organ pathol-
ogy. Modest elevations in serum liver enzymes have been
demonstrated, indicating subclinical liver injury. Physical
examination findings suggest generally poor health
maintenance behavior without the signs of  alcohol-
induced organ injury evident in adults with chronic alco-
hol dependence.

Neuropsychological, neuroanatomical and 
neurochemical changes

A worrying possibility is that alcohol involvement
during adolescence adversely effects central nervous
system development, manifested by changes in neu-
rocognitive function, brain structure and neurochemis-
try. A few studies have assessed the neuropsychological
functioning of  adolescents with AUDs. Moss et al.
(1994) reported that adolescents with AUDs, compared
with reference adolescents, had lower verbal and full-
scale IQ scores but were not impaired in learning
and memory tasks. Brown et al. (2000) compared
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adolescents with alcohol dependence and matched con-
trols on tests of  verbal and non-verbal learning and
memory, visuospatial functioning, language skills,
attention and problem-solving skills. Adolescents with
alcohol dependence showed poorer verbal and non-
verbal retention on some tests, and were unimpaired on
other learning and memory tasks. Modest, albeit statis-
tically significant, correlations were noted between
alcohol withdrawal symptoms and neuropsychological
impairment. These findings suggest that adolescents
with AUDs, overall, manifest only relatively mild neu-
rocognitive impairment.

With continued alcohol dependence, however, adoles-
cents with AUDs risk deteriorating neuropsychological
functioning. For adolescents completing alcohol and
drug treatment, Tapert & Brown (1999) reported perfor-
mance on a neuropsychological battery 4 years after dis-
charge. Alcohol withdrawal symptoms in the interim
period predicted poorer performance on tests of  visuospa-
tial skills, attention and working memory.

While the neuroanatomical characteristics of  adoles-
cents with AUDs have not been determined definitively,
the available data are of  concern. The hippocampus
undergoes significant change during adolescence and is
known to be sensitive to toxic alcohol effects (Sullivan
et al. 1995; De Bellis et al. 1999). If  hippocampal devel-
opment is adversely affected by alcohol involvement
during adolescence, one might expect to see smaller hip-
pocampal volumes in individuals with adolescent-onset
AUDs. De Bellis et al. (2000) used magnetic resonance
imaging (MRI) to measure the hippocampal volumes
and comparison brain regions in 12 subjects with ado-
lescent-onset AUDs and 24 matched controls. Both left
and right hippocampi were significantly smaller in AUD
subjects compared to controls, and other brain regions
did not differ between groups. In contrast to the more
global brain changes seen in adults with chronic alcohol
dependence, these findings suggest that the adolescent
hippocampus may be specifically susceptible to toxic
alcohol effects.

Positron emission tomography (PET) studies examin-
ing middle-aged or older adults with AUDs have sug-
gested that AUDs may result in downregulation of
benzodiazepine receptors, particularly in the anterior
cingulate cortex (Gilman et al. 1996). Clark et al. (2000)
have reported similar findings in young adults with
adolescent-onset AUDs. Because the anterior cingulate
cortex is involved in affect regulation, response selection
and motivation for goal-directed behavior (Spear 2000),
neurochemical changes in this brain area may be rele-
vant to understanding the neurobiological mechanism of
alcohol dependence.

These findings indicate that the early course of  ado-
lescent AUDs is marked by mild neuropsychological

impairment. In the foreseeable future, increasingly sensi-
tive neuroimaging capabilities may result in the detection
of  adverse neurobiological effects from alcohol prior to
functional changes. Among adolescents progressing to
more severe alcohol dependence, neuropsychological
abnormalities have been demonstrated. Further informa-
tion on the neurobiological and functional effects of
alcohol involvement on the developing brain during
adolescents is urgently needed.

Adolescent AUD outcomes

Treatment outcomes over 1-year follow-up

Treatment programs for adolescents with AUDs typically
aspire to produce alcohol abstinence. While this desirable
goal is rarely achieved for extended periods, substantial
improvement over a 1-year follow-up period is the mode
(Lewinsohn et al. 1996; Nelson & Wittchen 1998).
Maisto et al. (2001, 2002) have reported outcomes over a
1-year period for adolescents with AUDs. While 51% of
the sample no longer met criteria for AUDs, only one-fifth
(19%) were alcohol abstinent. Chung & Martin (2001)
constructed latent classes of  AUD symptoms and investi-
gated transition probabilities at 1-year follow-up among
adolescents in addictions treatment. Among adolescents
in the mild AUD class at baseline, the most common out-
come was a transition to the asymptomatic class, with
fewer subjects remaining in the mild class and transition
to the severe class least probable. For those in the severe
class at baseline, transitioning to the mild class or asymp-
tomatic class were both more common than remaining in
the severe class. Other adolescent studies have also indi-
cated that short-term outcomes are influenced by AUD
severity, with alcohol abuse (i.e. abuse without depen-
dence) typically a transient phenomenon (Lewinsohn
et al. 1996; Nelson & Wittchen 1998). Such findings sug-
gest that, for many adolescents, AUDs have a develop-
mentally limited course.

Among adolescents with AUDs, continued alcohol
involvement without reported problems is a common
outcome. Maisto et al. (2002) reported that, among 150
adolescents in treatment for AUDs, 23% were drinking
but had no AUD symptoms at a 1-year outcome assess-
ment. At 1-year follow-up, non-problem drinkers had
psychosocial functioning similar to abstainers and better
than problem drinkers. Longer-term follow-up assess-
ments will be needed to determine whether the non-
problem drinkers sustain the improvements noted.

Adulthood outcomes

Generalizing from the literature on ‘early onset alcohol-
ism’, adolescents with AUDs might be predicted to have
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a chronic course culminating in severe alcohol depen-
dence in adulthood. On the other hand, 1-year follow-
up studies indicate that many adolescents with AUDs
have substantial short-term improvement. Prospective
studies of  the adult outcomes of  adolescents with AUDs
are therefore critically important in understanding
the range of  adult outcomes manifested by these
adolescents.

Among adolescents with alcohol consumption in the
normal range, the level of  alcohol involvement may not
be a strong predictor of  later alcohol involvement charac-
teristics. Most studies with community samples have
found that the level of  adolescent alcohol consumption
has little or no relationship with adult alcohol involve-
ment (Donovan, Jessor & Jessor 1983; Kandel et al. 1986;
Newcomb, Scheier & Bentler 1993; Stacy, Newcomb &
Bentler 1993), although there have been some excep-
tions (e.g. Guy, Smith & Bentler 1993). Adolescent alco-
hol involvement over time has better predictive validity
and has been found to be related to adulthood alcohol
problems (Duncan et al. 1997). Nevertheless, qualita-
tively distinct results may be found for adolescent alcohol
involvement resulting in AUDs.

Studies to date examining the young adulthood out-
comes of  adolescents with AUDs indicate reduced alcohol
involvement over time, with about half  no longer meeting
criteria for AUD diagnoses (Clark et al. 2003). Rohde et al.
(2001) reported data on 82 adolescents (14–18 years)
with AUD ascertained from a total sample of  908
recruited in high schools and followed to adulthood (age
24 years). Among adolescents with AUD, 55% had AUDs
at the adult assessment. While the slight majority had
adulthood AUDs, the obverse of  this coin is worth empha-
sizing—nearly half  did not qualify for an adulthood AUD
diagnosis. Adolescents with AUD were much more likely
than other adolescents to have adulthood AUDs
(OR = 3.6), other substance use disorders (42%,
OR = 4.6), depressive disorder (53%, OR = 2.3), antisocial
personality disorder (31%, OR = 5.8) and borderline per-
sonality disorder (31%, OR = 5.8).

On average, adolescents participating in addictions
treatment show improvement in adulthood. Brown et al.
(2001) followed adolescents recruited from in-patient
addictions treatment to adulthood, and reported reduced
alcohol and drug involvement. For adolescents in treat-
ment for substance use disorders, long-term outcomes
have been found to be predicted by alcohol and drug
involvement severity, interpersonal and family problems,
legal problems and negative affect (Stewart & Brown
1993; Myers, Stewart & Brown 1998). Participation in
aftercare treatment interventions has been found to be
associated with better outcomes (Alford, Koehler &
Leonard 1991; Ralph & McMenamy 1996; Kelly, Myers &
Brown 2000).

CONCLUSIONS

Developmentally informed treatment of  adolescents with
AUDs is founded on an understanding of  alcohol involve-
ment trajectories from childhood to adulthood. The
manifestations of  this trajectory proceed according to
developmental stages. Occurring prior to significant alco-
hol involvement, childhood mental behaviors presage
adolescent alcohol problems, are associated with the per-
sistence of  alcohol problems in adolescence and predict
adult AUD outcomes. The initiation of  alcohol involve-
ment occurs typically in early adolescence, with age at
initiation predicted by both childhood characteristics
reflecting psychological dysregulation and low parental
supervision. Rapid progression to alcohol problems then
occurs among the relatively small proportion of  adoles-
cents developing AUDs. More commonly, binge drinking
occurs in later adolescence with the potential for related
adverse outcomes despite the lack of  diagnosis. For ado-
lescents with AUDs, psychosocial problems are much
more common than dependence signaled by withdrawal
symptoms. Data on short-term outcomes indicates that
adolescents with AUDs have heterogeneous responses to
treatment, including abstinence, non-problem drinking
and chronic problem drinking. Adolescent alcohol abuse
and subthreshold dependence are typically developmen-
tally limited. Adolescents with alcohol dependence, com-
pared to those with abuse, tend to have more persistent
alcohol problems, although they also show short-term
improvement on average. While few studies of  adult out-
comes have been completed, data available to date simi-
larly suggest that about half  manifest AUDs as adults.

The heterogeneity evident in the long-term outcomes
of  adolescents with AUDs is also evident in their compli-
cations. The biomedical consequences seen in adults with
chronic alcohol dependence are rare in adolescents with
AUDs. Self-reported health symptoms are generally
attributable to negative affect, liver injury when present is
usually subclinical and neuropsychological abnormali-
ties are generally mild. When severe and persistent,
however, adolescents with AUDs show alcohol-related
complications similar to those in their adult counter-
parts, illicit drug abuse and dependence, persistent
comorbid psychopathology and worrying neurobiologi-
cal changes that may indicate significant adverse effects
on central nervous system development. The highly vari-
able adulthood outcomes for adolescents with AUDs sug-
gest that adolescence is a pivotal time in the life-course of
alcohol involvement.

While studies to date have depicted the range of  out-
comes manifested by a few samples of  adolescents with
AUDs, the extent to which these studies generalize to the
population of  adolescents with AUDs is unknown. Ado-
lescents with AUDs are difficult to identify and assess
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through community sampling methods. Several factors
contribute to the difficulties in studying ‘hard-to-reach’
or ‘hidden’ populations through traditional sampling
strategies (Faugier & Sargent 1997), including: (1) the
low base rate in the population necessitates the study of
very large samples; (2) potential legal and social sanc-
tions deter respondents from cooperating; and (3)
affected subjects are more difficult to contact than unaf-
fected subjects. Estimates from community samples indi-
cating that approximately 5% of  adolescents meet DSM
criteria for alcohol use disorders (Chung et al. 2002) sug-
gest that samples with several thousand adolescents
would be required to provide sufficient samples for study-
ing adolescent AUD variants. Another alternative to ran-
dom community sampling is the use of  medical record
databases. While large medical record databases with
these variables may be available, variation in the typically
unstructured clinical assessment leads to inaccurate
diagnostic formulations, as has been demonstrated for
adolescents with AUDs (Clark et al. 1995). While the pos-
sibility of  selection bias is never entirely eliminated in
clinically oriented research (Ellenberg 1994), a high
degree of  selection bias leads to problems in interpreting
comorbidity (Kraemer 1995), including potential prob-
lems with the generalizability of  models. Consideration of
selection bias in this context thus involves an evaluation
of  the degree of  bias and the probably influence on gen-
eralizability of  findings. Selection bias can be conceptual-
ized as a missing data problem and methods to correct
sampling bias have been developed (Stolzenberg & Relles
1997). However informative, the characterization of  the
course and outcomes of  adolescents with AUDs depicted
at this time must be considered a preliminary estimate.

There may also be a bias toward the publication of
studies showing adverse alcohol effects on adolescent
development. Studies showing significant differences
between adolescents with AUDs and control adolescents
(i.e. positive results) may be more likely to be presented
and published than studies of  equal methodological merit
not showing significant differences between groups (i.e.
negative results). The dissemination of  negative studies,
particularly where the results are contrary to expected or
other published studies, is as important as the publication
of  studies showing adverse effects of  alcohol on adoles-
cent development.

Thorough clinical assessment is the foundation for
effective treatment planning in programs for adolescents
with AUDs. Characterization of  the alcohol involvement
history includes identification of  relevant beverages,
determination of  the age of  important alcohol consump-
tion landmarks and description of  alcohol-specific prob-
lems (Martin & Winters 1998; Clark & Winters 2002).
Ideally, the initial alcohol involvement assessment takes a
diachronic approach, depicting changes in beverage

choice, quantity, frequency and patterns of  alcohol con-
sumption and alcohol-related problems over time (Clark
et al. 2001). Because an unstructured clinical assessment
may lead to inaccurate diagnostic formulations, system-
atically planned assessment protocols using structured
interviews for diagnostic formulations are needed to
provide accurate profiles (Clark et al. 1995; Clark 1999).
In clinical practice, as in treatment research, ongoing
assessment in the course of  treatment is intended to
determine intervention effects. The presence or absence
of  AUD is a crude outcome indicator, and a multi-faceted
approach applying the principle of  diachronic assessment
provides more useful data. Characterization of  the course
of  adolescents with AUDs is enhanced by non-categorical
measures, including the empirical identification of  devel-
opmental alcohol involvement trajectories. In addition to
DSM-IV AUDs, other substance use disorders, comorbid
mental disorders, health status and neuropsychological
functioning, social relationships and school functioning
are also important assessment domains. Assessment
strategies and instruments validated for the adolescent
period are available (Clark & Winters 2002). Comprehen-
sive, diachronic and developmentally informed evalua-
tion optimizes treatment evaluation.

Problems with the application of  DSM-IV definitions of
alcohol abuse and dependence to adolescence have
important clinical implications. Perhaps the most serious
dilemma is the identification of  diagnostic orphans. These
adolescents have alcohol-related problems similar in
severity to those with alcohol abuse, yet do not meet the
defined threshold for a diagnosis. Without a diagnosis,
such adolescents may not qualify for participation in
treatment programs. Health service delivery to such ado-
lescents may be jeopardized as a result. In addition to the
need to eliminate diagnostic orphans, changes are
needed to define specific AUD symptoms in such a way as
to more validly apply to adolescents. An improved AUD
classification method for adolescents would yield more
appropriate health services delivery (Aylsworth 1998).

In most treatment programs, the goal of  abstinence
from alcohol is promoted. While indisputably a successful
treatment outcome for adolescents with AUDs, long-term
abstinence is atypical. Treatment programs for adoles-
cent AUDs also need to consider other outcome indica-
tors. For many adolescents, a reduction in alcohol use to
normative levels and elimination of  alcohol-related prob-
lems may be an achievable goal with acceptable develop-
mental outcomes (Maisto et al. 2002). Furthermore, the
elimination of  other substance use, the reduction of  anti-
social behavior and resolution of  depression need to be
integrated into the intervention goals.

Particularly when AUDs are comorbid with mental
disorders, psychosocial treatments may be more effec-
tive when problems manifested in multiple levels of
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psychosocial organization are addressed. Multi-
dimensional treatment programs (e.g. Multisystemic
Treatment: Henggeler et al. 1998) represent an ideal
solution and are a necessary approach for some adoles-
cents with AUDs. Although the use of  medications for
alcohol-related problems and comorbid mental disorders
is not guided by a substantial empirical literature at this
time, pharmacological interventions may also need to
receive due consideration (Clark, Bukstein & Cornelius
2002b). Although the high cost of  comprehensive pro-
grams may limit their application, the societal costs of
neglecting the most problematic adolescents is greater
than the cost of  the most extensive intervention (Scott
et al. 2001). While some adolescents may require inten-
sive interventions, others, particularly those with alcohol
abuse, may fare well with conventional, more limited
treatment. A more extensive empirical basis for specific
treatment matching recommendations is needed to pro-
vide the basis for offering more comprehensive services to
the adolescents most likely to benefit from the more costly
intervention. Clinical assessment and treatment taking
full advantage of  available approaches are critical in
assuring the best possible adult outcomes for these
adolescents.

The burgeoning research on adolescents with AUDs
promises further advances in coming years. Considerably
more research is needed to optimize the delivery of  psy-
chosocial and pharmacological treatment to adolescents
with AUDs. The natural history of  adolescent AUDs pro-
vides guideposts relevant for clinical evaluation and
treatment. Information on normative and pathological
developmental trajectories and their relationship with
adolescent AUDs and adult outcomes provides a needed
perspective. The initiation and evaluation of  treatment
may be guided by the severity of  childhood mental dis-
orders, the extent to which early adolescent alcohol
involvement represents deviant or normative behavior
and the relationships among childhood, adolescent and
adulthood characteristics. By expanding the focus of
treatment to an array of  developmentally and clinically
relevant risks and outcomes, treatment research will be
more influential in guiding clinical practice.
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