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ABSTRACT. This study was designed to establish and validate a multi-
dimensional empirically based typology of clinically referred adolescent
substance abusers. A total of 141 adolescent substance abusers, most of
whom were male, African-American, and juvenile justice involved,
comprised the study sample. Youth and their parents completed compre-
hensive assessments at intake to treatment, discharge, and at 6 months
and 12 months post-discharge from treatment. Adolescents were classi-
fied based on individual and family risk factors, associated problems,
and severity of substance use. Variables included in the 2-stage cluster
analysis included adolescents’ substance use, psychiatric disorders, and
legal involvement; peer substance use; family substance abuse; parental
psychopathology; and family conflict. Three groups emerged: Juvenile
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Justice Involved Substance Abusers, with the lowest level of overall risk
but highest juvenile justice involvement; Comorbid Substance Abusers,
with the greatest family risk and individual psychopathology; and
Heavy Substance Abusers, marked by serious substance abuse and peer
substance use. Discriminant and predictive validity of the typology were
established. This multidimensional typology of teenage substance abus-
ers suggests that risk factors, associated problems, and substance use se-
verity are all critical in assessing and treating this heterogeneous
population. Different intervention strategies may be appropriate for
these subgroups of adolescent substance abusers. [Article copies available
for a fee from The Haworth Document Delivery Service: 1-800-HAWORTH.
E-mail address: <docdelivery@haworthpress.com> Website: <http://www.
HaworthPress.com> © 2004 by The Haworth Press, Inc. All rights reserved.]
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Empirical evidence suggests that substance abuse is a heterogeneous
syndrome with important variations in etiology, onset and course, pre-
senting symptoms, and lifetime substance use patterns (Glantz &
Leshner, 2000). Researchers attempting to understand these variations
have developed typologies of both adult and adolescent substance abus-
ers based on a range of factors (Cloninger, 1987; Zucker, 1987). How-
ever, few of these typologies have demonstrated strong predictive
validity in differentiating treatment responses or long-term outcomes.
Babor et al. (1992) suggest that classification schemes that are useful in
predicting outcomes must be multidimensional in nature, taking into ac-
count the many individual and familial risk factors for substance abuse,
the associated problems or consequences of use, as well as substance use
severity. Further, an understanding of the variations in youth problem be-
havior must be rooted in an appreciation of the unique pathways of
psychopathology and corresponding risk and protective factors that oper-
ate over the course of development (Loeber & Farrington, 1994). The
purpose of the current study was to develop and validate a multidimen-
sional typology of adolescent substance abusers based on these factors.

Research with both adults and adolescents suggests that there are dis-
tinct subtypes of substance abusers. Cloninger (1987) distinguished two
genetically based subtypes of adult alcoholism: Type I alcoholics have
later onset of problems and experience psychological rather than physi-
cal dependence, whereas Type II alcoholics have more serious, chronic
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alcohol use, earlier onset, and greater genetic liability for alcoholism.
Babor et al. (1992) established a similar two-group typology of adult al-
coholics based on premorbid risk factors, pathological use of substances,
and chronicity and consequences of drinking. Type A alcoholics have
later onset of drinking, fewer risk factors, less severe problems, and better
treatment outcomes than Type B alcoholics. This typology has also been
replicated with adult cocaine abusers (Ball, Carroll, Babor, & Roun-
saville, 1995) as well as marijuana and opiate abusers (Feingold, Ball,
Kranzler, & Rounsaville 1996), consistently predicting worse treatment
outcomes for Type B substance abusers. These studies suggest that at
least one type of substance abuser first develops substance abuse and
associated problems early in life and fares worse in treatment.

Researchers studying adolescent substance abusers maintain that this
early onset group of substance abusers can be further differentiated
(Zucker, Fitzgerald, & Moses, 1996). For instance, Zucker et al. (1996)
suggest that there are at least two different types of early-onset alcohol
problems. One type, “Antisocial alcoholism,” includes individuals who
have a history of conduct problems and familial dysfunction and whose
alcohol problems persist through adulthood. The second type, “Devel-
opmentally-limited alcoholism,” includes individuals who also have
conduct problems in adolescence, but not early childhood problems,
and their alcohol problems generally run their course in young adult-
hood. Mezzich et al. (1993) also suggest that adolescent alcohol abusers
can be subdivided into two groups with a small percentage character-
ized by internalizing symptoms and the majority demonstrating mainly
externalizing problems.

Research on juvenile delinquents also informs the development of
clinically meaningful subtypes of problem youth. For instance, Moffitt
(1993) identified a form of delinquency characterized by engagement in
criminal acts mainly with peers during the adolescent years (“Adoles-
cence-limited”), as compared to “Life-course persistent” delinquents,
who evidence multiple problems in early childhood and continue to
have serious mental health and substance abuse problems well into
adulthood (Moffitt, Caspi, Harrinton, & Milne, 2002). Interestingly,
these two subtypes are not easily distinguished during the adolescent
years. Loeber’s (1982, 1989) series of studies with antisocial children
and adolescents suggests a tripartide model of delinquency with “Ag-
gressive/Versatile” youth distinguished by very early behavior prob-
lems, multiple risk factors in childhood, and serious deficits across
domains in adolescence; “Nonaggressive” delinquents, who engage
mainly in property offenses with peers, have fewer early risk factors,
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and slower progression to serious antisocial behavior; and the “Exclu-
sive substance abuse” path, in which deviant behavior generally sur-
rounds substance use in the peer context and is not linked to childhood
risk factors. Loeber, Stouthamer-Loeber, and White (1999) further
demonstrated that the strength of the association between substance use
and delinquency increases with age, stressing the importance of exam-
ining developmental trajectories and the persistence of problem behav-
ior over time in developing multidimensional typologies.

Whereas severity of substance use (Tarter, Kirisci, & Mezzich 1997),
level of comorbid psychopathology (Mezzich et al., 1993; Rowe, Liddle, &
Dakof, 2001), and delinquency (Taylor, Malone, Iacono, & McGue, 2002)
have been common dimensions of classification for adolescent substance
abusers, other important risk factors have generally not been included in
typology schemes. For instance, family conflict has been strongly linked
to adolescent substance abuse (Hawkins, Catalano, & Miller, 1992), and
has been important in distinguishing “Aggressive/Versatile” delinquents,
the most severe and chronic subtype (Loeber, 1989). In adult studies,
family history of substance use has been important in discriminating
types of substance abusers (Cloninger, 1987). Further, negative peer af-
filiation is a robust predictor of adolescent substance abuse (Guo, Hill,
Hawkins, Catalano, & Abbott, 2002), but has rarely been included in
typologies of adolescent substance abusers. Finally, the majority of
typologies of adolescents have been developed on alcohol abusers, yet
less is known about types of adolescent drug abusers, particularly those
involved in the juvenile justice system.

Taken together, these studies suggest that adolescent substance abuse
and delinquency are developmental disorders constituting different sub-
types, one with risk factors obvious early in childhood and more chronic
patterns of substance use and delinquency, and another type with less se-
vere antisocial behavior, less chronic problems, and fewer risk factors. Key
factors in distinguishing problem youth appear to be the age of onset of
problems (Taylor et al., 2002), the constellation of individual (Mezzich et
al., 1993) and family risk factors (Loeber, 1989), and the severity of sub-
stance use (Tarter et al., 1997). For instance, the parent’s acceptance of and
involvement with the adolescent interact with peer influences and individ-
ual risk factors such as emotional reactivity and feelings of low self-worth
to predict both drug abuse and delinquency (Steinberg, 2001). The current
study builds on this knowledge base by identifying and discriminating ado-
lescent substance abuser subtypes based on three domains similar to those
outlined by Babor et al. (1992): individual and family risk factors, sever-
ity of substance use, and associated problems. To establish the predictive
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validity of the typology, the treatment outcomes of each identified sub-
type were examined. Three hypotheses were proposed:

1. Adolescent substance abusers would comprise distinct subtypes
that could be differentiated based on risk factors, associated prob-
lems, and substance use.

2. Adolescent substance abuser subtypes would be distinguished on
adolescents’ perceptions of family cohesion, parental acceptance,
and self-worth; age of substance use initiation; and comorbid
psychopathology.

3. These subtypes would demonstrate differential treatment outcomes
over time, establishing the predictive validity of the typology.

METHOD

Participants

The study sample consisted of 141 adolescents and their families
who sought drug abuse treatment at Temple Teen Care (TTC), an in-
ner-city treatment research clinic. Adolescents had an average age of 15
(range: 12 to 17; S.D. = 1.26) and 83% were male. The sample was 75%
African-American, 16% Caucasian, and 9% Hispanic. The median
yearly family income of the sample was $11,000-$13,000; 80% were
juvenile justice involved; and 70% lived in singe-parent homes. All ad-
olescents met criteria for a substance use disorder according to the Di-
agnostic Interview Schedule for Children (DISC). Five percent had an
alcohol abuse diagnosis, 20% had alcohol dependence, 18% had mari-
juana abuse, 89% had marijuana dependence, 2% had other substance
abuse, and 16% had other substance dependence. Further, 86% had at
least one comorbid psychiatric disorder. Only 28% of youth reported
passing grades in school at intake.

Procedure

Data for this study were collected as part of a randomized clinical
trial comparing the efficacy of two outpatient treatments for adolescent
drug abuse, Multidimensional Family Therapy (MDFT, Liddle, 2002)
and Individual Cognitive-Behavioral Treatment (CBT, Turner, 1992).
Adolescents were included in the study if they were between the ages of
12 to 17, referred for outpatient drug treatment, had a parent or guardian
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willing to participate in treatment, and had a substance use diagnosis ac-
cording to either parent or youth report. Exclusion criteria included se-
vere developmental delays, active suicidal or psychotic symptoms, and
substance abuse problems severe enough to require inpatient detoxifi-
cation. Referrals to the study were made from the juvenile justice sys-
tem (48%), state department of child services (36%), school system
(11%), and other sources such as self-referred or from other community
agencies (5%). Of the eligible youth referred for the study, 78% agreed
to participate and were successfully recruited into the study. Reasons
for non-participation were as follows: did not show up for intake ap-
pointment (68% of study refusers), ran away (10%), and referred to res-
idential treatment (22%).

Adolescents and their parents who provided written informed con-
sent to participate in the study completed a set of self-report instruments
measuring three broad dimensions of variables for the cluster analysis:
risk factors, use of substances, and associated problems. Subjects were
assessed at 4 time periods (intake to treatment, discharge from treat-
ment, 6 months, and 12 months post-discharge) on multiple variables,
described below. Adolescents and their primary parent (76% of whom
were the biological mother, 10% of whom were the biological father,
and 14% of whom were another family member such as an aunt,
step-parent, or grandmother) were assessed independently. Trained as-
sessors blind to study hypotheses and treatment condition conducted all
assessments at Temple Teen Care. All of the instruments described be-
low were given at all assessment points except for the DISC, given only
at intake.

Measures

For purposes of constructing the typology, 33 variables drawn from 3
domains were used, based on data collected at the intake assessment.

Individual and Family Risk Factors

Peer Substance Use. The Adolescent Problem Severity Index (APSI)
(Metzger, Kushner, & McLellan 1991), an adolescent self-report screen-
ing interview modeled after the Addiction Severity Index (McLellan et
al., 1985), was used to assess adolescents’ association with substance
using peers.

Family Conflict. The Family Environment Scale (Moos & Moos,
1974), administered to both adolescents and their parents, consists of 10
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subscales assessing family environment. Parents’ reports on the Family
Conflict subscale were used in the creation of the typology.

Parental Psychopathology. The Symptom Checklist-90-R (SCL-90-R)
(Derogatis, 1983), a widely used self-report measure, was administered to
parents to assess their own level of psychopathology using the Global Se-
verity Index.

Family Alcohol and Drug Problems. At intake, parents were inter-
viewed using a Client Intake Form assessing a range of family factors
including family alcohol and drug problems. Parents were asked to re-
spond either yes or no to a series of questions about the history of alco-
hol and drug problems among the teen’s closest family members
(parents, siblings, aunts, uncles, and grandparents). Separate measures
of alcohol and drug problems in the family were obtained for the cluster
analysis.

Adolescent Substance Use

Psychological Involvement with Substances. The well-validated Per-
sonal Experience Inventory (PEI) (Winters et al., 1993) 29-item scale,
“Personal Involvement with Chemicals,” measures adolescents’ self-re-
ported preoccupation with substance use.

Days of Substance Use in Past Month. The Timeline Follow-Back
Method (TLFB), adapted for adolescent drug abusers (Bry & Krinsley,
1992), was administered to adolescents to measure the number of days
they used substances in the month prior to each assessment. In order to
create a consistent period of measurement for analyses over time, the
30-day period before each assessment was targeted regardless of the
length of time between assessments. The TLFB has demonstrated ade-
quate validity and reliability over the 30-day periods examined here
(Sobell & Sobell, 1992).

Associated Problems

Number of Comorbid Psychiatric Disorders. The Diagnostic Inter-
view Schedule for Children, 2nd Edition (DISC-2.3) (Costello, Edel-
brock, Kalas, Kessler, & Klaric, 1982; Fisher et al., 1991) was adminis-
tered to both adolescents and parents to obtain DSM-III-R recent (past
year) psychiatric diagnoses for the adolescents. Each adolescent was
evaluated for the presence/absence of the following disorders based on
a positive endorsement by either the youth self-report or parent report:
social and simple phobias, panic disorder, avoidant disorder, general-
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ized anxiety disorder, overanxious disorder, OCD, MDD, bipolar disor-
der, dysthymia, ODD, ADHD, and CD.

Legal Involvement. A composite score of the youth’s involvement in
the juvenile justice system was computed from the youth’s responses
(yes/no) to interview questions about their probation status, trouble
with the law, involvement in a gang, and whether they were court or-
dered to treatment and/or in detention.

For purposes of evaluating the discriminant and predictive validity of
the typology, 14 additional variables were used to compare subtypes. Only
intake data were used to establish discriminant validity of the typology.
Outcome analyses to determine the predictive validity of the cluster solu-
tion were conducted using data on internalizing symptoms, externalizing
symptoms, and substance use from all assessment points (intake, dis-
charge, 6 months and 12 months). These outcome analyses utilized data on
the number of times youth used alcohol and/or marijuana in the past month
from the Timeline Follow-Back procedure, described above.

Internalizing and Externalizing Symptoms. The Child Behavior
Checklist (CBCL; Achenbach & Edelbrock, 1983), a parent-report
measure, and the Youth Self-Report (YSR; Achenbach, 1991), its paral-
lel adolescent self-report measure, were used to assess adolescents’ in-
ternalizing and externalizing symptoms.

Age of Substance Use Initiation. Individual items from the Adoles-
cent Problem Severity Index (Metzger et al., 1991) were used to assess
age of first use of alcohol and marijuana. Adolescents were asked
whether they had first used these substances before age 12, between
ages 12 and 14, or at age 15 or older.

Perception of Substance Use Problems. Adolescents were asked
whether they perceived themselves as having a drug or alcohol problem
as part of the Adolescent Problem Severity Index (Metzger et al., 1991).

Adolescent Self-Worth. Adolescents completed Harter’s (1982) Per-
ceived Competence Scale for Children, which assesses four aspects of
self-worth: adolescents’ perceived social, scholastic, behavioral, and
global self-competence.

Family Cohesion. Adolescents’ responses on the Family Environment
Scale (FES; Moos & Moos, 1974), described above, were used to mea-
sure family cohesion for the purposes of discriminating the clusters.
Parental Acceptance. The Parenting Style Questionnaire (PSQ; Steinberg,
Mounts, Lamborn, & Dornbusch, 1991) is a 26-item scale completed by
the adolescents to measure aspects of their parents’ parenting behaviors. It
was used to measure adolescents’ reports of parental acceptance.
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Specification of the Treatments

After their initial assessment, adolescents were referred to either
Multidimensional Family Therapy or Individual Cognitive-Behavioral
Treatment. The therapy provided to youth in both conditions was of-
fice-based and conducted once per week up to 24 sessions (10 sessions
on average). Intensity, dose, and service delivery format were the same
between the treatments. The CBT model (Turner, 1992) focuses on in-
creasing coping and competence and reducing problematic behaviors
using contingency contracting, self-monitoring, problem solving, and
communication skills training. MDFT is a multicomponent treatment
for adolescent drug abuse (Liddle, 2002) that identifies several path-
ways to change, including individual work with the teen and parent,
family sessions, and extrafamilial work.

Data Analysis

A 2-stage cluster analysis was conducted including both hierarchical
and non-hierarchical clustering methods in order to determine the sim-
plest structure possible that would yield homogenous groupings of
cases (Hair & Black, 1998). Hierarchical and K-means cluster analysis
procedures were employed to construct the typology based on the 33
variables in the three risk categories described above. These 33 vari-
ables were reduced to 10 to simplify the clustering approach as de-
scribed below. All variables were transformed into z-scores prior to
performing the cluster analysis.

First, a series of principal components analyses using varimax rota-
tion were conducted on the family alcohol history, family drug history,
and adolescent legal involvement variables to derive composite scores
based on the shared variance of the single variables. In each case, the
analyses produced a single principal component with eigenvalues
above 1. The components were well defined and internally consistent,
with all component loadings exceeding .30. These 3 composite vari-
ables were then entered into the cluster analysis along with the other risk
variables.

Second, the number of comorbid psychological disorders was
summed along the internalizing and externalizing dimensions to create
2 separate variables: number of internalizing disorders and number of
externalizing disorders. Internalizing disorders included social and sim-
ple phobias, panic disorder, avoidant disorder, generalized anxiety dis-
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order, overanxious disorder, OCD, MDD, bipolar disorder, and dysthy-
mia. Externalizing disorders included ODD, ADHD, and CD.

Third, the cluster analysis was conducted on the final 10 variables
(see Table 1) using a 2-stage approach. We first used a hierarchical
agglomerative method employing Ward’s method with squared Euclid-
ean distances to estimate the number of clusters that would best charac-
terize the sample. Ward’s method is commonly used as a starting point
in cluster analysis because it provides quantifiable indices of the opti-
mal numbers of clusters. However, because hierarchical techniques do
not reassign cases once clusters have been created, a K-means cluster-
ing approach was used as a second step in the analysis. K-means cluster
analysis calculates centroids for a prespecified number of clusters,
places each subject in the cluster with the nearest centroid, and recalcu-
lates the centroids and reallocates the subjects through an iterative pro-
cess until there are no changes in cluster membership (Borgen &
Barnett, 1987). K-means clustering thus adjusts for poor initial cluster-
ing assignment. It is also the preferred clustering technique when there
is a theoretical or empirical basis for estimating a priori a certain num-
ber of clusters (Hair & Black, 2000). Once the groups had been formed,
they were compared using ANOVA’s and Chi-Square tests to establish
discriminant validity of the clusters.

Finally, Hierarchical Linear Modeling (HLM) analyses were con-
ducted to establish the predictive validity of the typology, examining
differences in the groups’ trajectories of substance use, internalizing,
and externalizing symptoms from intake to the 12-month follow-up.
HLM is well-suited to test research questions related to change over
time, because it models change over time in a way that allows change
trajectories to vary across individuals as opposed to traditional methods
of analyzing longitudinal data (such as Repeated Measures ANOVA),
which assumes that all individuals have the same change trajectories.
As such, HLM models make more realistic assumptions about the na-
ture of longitudinal data, and therefore, the nature of change across time
(Nich & Carroll, 1997). HLM simultaneously conducts analyses at two
levels. The level 1 analysis plots an individual’s change over time as a
function of two parameters, an intercept (representing initial status at in-
take) and a slope (representing change over time across follow-up as-
sessments). The level 2 analysis investigates systematic group (cluster)
variation in change over time by modeling the intercept and slope pa-
rameters from the level 1 analysis as a function of cluster membership.
In these analyses, we were interested in the extent to which HLM was
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able to reliably distinguish clusters based on the outcome trajectories of
the individual clients.

RESULTS

Given previous research with substance abusers and juvenile delin-
quents (e.g., Loeber, 1989; Moffitt, 1993), we had strong theoretical
and empirical justification for testing both a two-group and a three-
group clustering solution. The initial hierarchical clustering results us-
ing Ward’s minimum variance clustering method provided support for
the three-group solution. Specifically, a small pseudo-t2 value com-
bined with a peak in the pseudo-F statistic at three clusters indicated an
optimal clustering solution. Further, a large increase in the pseudo-t2
value occurred immediately prior to the three-cluster solution, further
supporting this solution (Milligan & Cooper, 1985). However, because
the cubic clustering criterion (CCC) was equivalent at both two and
three clusters, we explored both solutions in subsequent K-means clus-
ter analyses.

Next, both two-group and three-group solutions were attempted in
the K-means cluster analysis, with the three-group solution providing
the best statistical separation of the groups. A two-group solution could
be obtained, but essentially created a low vs. high severity typology on
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TABLE 1. Means and Standard Deviations of Cluster Subgroups on Clustering
Variables

Clustering Variable Juvenile Justice
M (S.D.)

Comorbid
M (S.D.)

Heavy
M (S.D.)

Peer Substance Use 3.52 (1.27) 2.93 (1.31) 4.92 (0.94)

Family Conflict 3.33 (1.82) 4.53 (1.80) 3.86 (2.13)

Parental Psychopathology 0.31 (0.29) 0.71 (0.48) 0.31 (0.23)

Family Alcohol Problems �0.40 (0.63) 0.53 (1.16) �0.32 (0.76)

Family Drug Problems �0.34 (0.71) 0.50 (1.21) �0.20 (0.89)

Teen's Psychological

Involvement w/Drugs 20.74 (10.22) 26.26 (11.83) 49.00 (15.63)

Days in Past 31 Used Substances 6.81   (4.93) 9.64   (6.86) 22.17   (8.71)

Number of Internalizing Disorders 0.43   (0.70) 2.15   (1.72) 0.97   (1.36)

Number of Externalizing Disorders 0.95   (0.78) 2.04   (0.88) 1.78   (0.93)

Legal Involvement 0.37   (0.94) �0.36   (1.02) �0.14   (0.94)



substance use, comorbidity, and peer substance use and failed to distin-
guish groups on any other clustering variables. However, the three-group
solution differentiated youth on each of the 10 clustering variables. In-
spection of the clusters in the three-group solution revealed qualitatively
and theoretically meaningful differences between all three groups. When
we divided the sample in half, the three-group solution was replicated in
both of the randomly created half samples. Thus, the clustering solution
yielded three groups that were statistically distinct and clinically mean-
ingful.

Table 1 provides means and standard deviations of the 10 variables
that differentiated the three groups (all significantly different at p < .01).
The first group, labeled Juvenile Justice Involved Substance Abusers
(N = 58: 55 males, 3 females), was the highest functioning group, with
the least family conflict, the fewest comorbid disorders, and the least
substance use, but the most legal involvement. The second group, la-
beled Comorbid Substance Abusers (N = 47: 36 males, 11 females) had
a range of risk factors, and was marked by a relatively high level of fam-
ily conflict, parental psychopathology, family alcohol and drug prob-
lems, and the greatest number of comorbid disorders. However, they
had the lowest level of legal involvement and involvement with sub-
stance using peers. The third group, labeled Heavy Substance Abusers
(N = 36: 26 males, 10 females), was characterized by the most psycho-
logical involvement with substances and the most frequent substance
use, the most involvement with substance using peers, but less legal in-
volvement relative to the Juvenile Justice Involved group.

Establishing Discriminant Validity of the Clusters

Demographic variables. Cross tabulations with Chi-Square tests of
significance were conducted on race, gender, and family structure to de-
termine differences among clusters. The alpha level was adjusted to .016
using the Dunn-Bonferroni correction. Neither race [ 2 (1,4) = 4.73, p =
.03] nor family structure [ 2 (1,3) = 0.02, p = .89] differentiated clusters.
However, gender significantly differentiated the clusters, with boys
overrepresented in the Juvenile Justice Involved group and girls
overrepresented in the Heavy Substance Abusing group ([ 2 (1,2) = 8.96,
p = .003).

ANOVAs revealed that neither family income [F(2,132) = 1.23, p =
.29] nor age [F(2,138) = 1.85, p = .16)] differentiated the clusters.

Age of substance use initiation. Cross tabulations with Chi-Square
tests of significance were conducted to determine differences in age at
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first use of substances. The alpha level was corrected to .025. Age at
first use of marijuana significantly discriminated clusters ([ 2 (1,3) =
4.98, p = .02), with Heavy Substance Abusers underrepresented in the
group reporting first use of marijuana after age 15. Adolescents in the
Comorbid cluster were overrepresented in the group reporting first use
of marijuana before age 12.

Perceived substance use problem. Youths’ perceptions that they had
a substance use problem discriminated adolescents in the clusters. A
Chi-Square test was significant [ 2 (1,2) = 5.02, p = .02], with
Comorbid Substance Abusers overrepresented in the “problem” cate-
gory (perceiving themselves as having a drug or alcohol problem), and
Juvenile Justice Involved Substance Abusers underrepresented in the
“problem” category.

Adolescent self-worth. Four domains of adolescents’ perceived
self-worth, social, scholastic, behavioral, and global self-competence
were also examined to determine differences among the subtypes (see
Table 2). Four separate ANOVAs with Sheffe Least Significant Differ-
ence (LSD) post hoc tests were conducted, with an adjusted alpha level
of .01 using the Dunn-Bonferonni correction. Perceived Behavioral
Conduct was the only scale that significantly differentiated the groups
[F(2,134) = 4.42, p = .01] with Heavy Substance Abusers feeling less
confident about the appropriateness of their behavior in comparison to
youth in the Juvenile Justice Involved group (LSD = 0.37, p = .01).

Family risk variables. Adolescents’ reports of family cohesion and
parental acceptance were also examined (see Table 2). The alpha level
was corrected to .025. Adolescents’ reports of family cohesion differen-
tiated the groups [F(2,137) = 4.61, p = .01], with Juvenile Justice In-
volved adolescents reporting higher levels of cohesion than Heavy
Substance Abusers (LSD = 1.30, p = .01).

Comorbid psychopathology. Finally, clusters were compared on both
adolescent (YSR) and parent reports (CBCL) of internalizing and
externalizing symptoms, with alpha adjusted to .01 for 4 separate
ANOVA’s. Adolescents in the Juvenile Justice Involved group had the
lowest rates of internalizing and externalizing symptoms (see Table 2).
For CBCL internalizing symptoms, the Comorbid group was signifi-
cantly higher than both the Juvenile Justice Involved group (LSD = 9.26,
p < .000) and the Heavy Substance Abusing group (LSD = 7.33, p <
.000). CBCL Externalizing symptoms were higher among both Comor-
bid (LSD = 10.68, p < .000) and Heavy Substance Abusing groups (LSD
= 7.87, p = .007) than the Juvenile Justice Involved group. Using adoles-
cents’ reports (YSR), teens in the Juvenile Justice Involved group had
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significantly lower symptom scores than both Comorbid (internalizing:
LSD = 4.54, p = .02; externalizing: LSD = 5.88, p = .006) and Heavy
Substance Abusing groups (internalizing: LSD = 5.94, p = .004;
externalizing: LSD = 10.80, p < .000).

Establishing Predictive Validity of the Clusters

As a test of the predictive validity of the cluster solution, HLM analy-
ses were conducted comparing the trajectories of adolescents in each
cluster subgroup from intake to discharge and up to 6 and 12 months
post-discharge from treatment. The groups were first compared on over-
all number of sessions completed and their engagement in treatment (en-
gagement defined as participating in one or more therapy sessions).
Number of therapy sessions completed did not significantly differentiate
clusters [F(2,138) = 2.58, p = .08]. However, a Chi-Square test of treat-
ment engagement was significant [ 2 (1,2) = 5.29, p = .02], with Juvenile
Justice Involved Substance Abusers overrepresented in the “treatment
refuser” category (participated in no therapy sessions) and Heavy Sub-
stance Abusers underrepresented in the “refuser” category.

The three cluster groups then were compared in terms of changes in
substance use, internalizing and externalizing symptoms from admis-
sion to the 12-month follow-up using Hierarchical Linear Modeling
techniques. Clusters were compared in level 2 in a pair-wise manner by
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TABLE 2. Discriminant Validity of Cluster Subgroups

Variable Juvenile Justice
M (S.D.)

Comorbid
M (S.D.)

Heavy
M (S.D.)

F

Scholastic Competence 2.07 (0.64) 2.06 (0.78) 2.33 (0.69) 1.90

Behavioral Conduct 2.49 (0.57)a 2.62 (0.63) 2.86 (0.56)b 4.42*

Social Acceptance 1.73 (0.50) 1.59 (0.53) 1.58 (0.59) 1.33

Global Self-Worth 1.92 (0.65) 1.98 (0.84) 2.04 (0.70) 0.30

Parental Acceptance 3.23 (0.58) 3.17 (0.58) 3.05 (0.55) 1.05

Family Cohesion 6.16 (1.85)a 5.85 (2.01) 4.86 (2.30)b 4.61*

CBCL Externalizing 18.65 (10.14)a 29.33 (9.73)b 26.51 (15.07)b 11.99*

CBCL Internalizing 8.07 (6.83)a 17.33 (8.06)b 10.00 (8.28)a 19.81*

YSR Externalizing 13.35 (7.07)a 19.23 (10.07)b 24.15 (10.67)b 15.57*

YSR Internalizing 7.35 (5.55)a 11.89 (9.76)b 13.29 (8.98)b 7.08*

* = p < .01; ** = p < .01
Note: Means having the same superscript letters are not significantly different at p < .01



creating dummy coded variables representing cluster; the regression co-
efficients for the slope parameter (i.e., change over time) associated
with cluster provided a statistical test for cluster differences in treatment
outcome. Additionally, a quadratic term was created by squaring the
slope time coefficients and entered into the models to test for curvilinear
change. We then adjusted for baseline differences in the outcome vari-
ables by entering the baseline value as a covariate and assessing change
trajectories from discharge through the 12-month follow-up assess-
ment.

For substance use, both the linear (B = �.812, t = �3.685, p < .0005)
and quadratic (B = .035, t = 2.529, p = .012) effects of time were statisti-
cally significant, with a decrease in substance use over time for all clus-
ter groups and a lessening of that effect over time. When cluster
membership was included as a level 2 predictor of individual slopes,
only one statistically significant cluster difference was found. The
Heavy Substance Abusing group reduced their substance use at a faster
rate than the Juvenile Justice Involved group (B = �2.382, t = �4.227,
p < .0005). This effect remained significant even after adjusting for
baseline differences among the clusters in substance use.

For adolescents’ reports of their internalizing symptoms, neither the lin-
ear (B = �.003, t = �.025, p = .98) or quadratic (B = �.002, t = �.319, p =
.75) effects of time were statistically significant. For parents’ reports of their
adolescents’ internalizing symptoms, however, both the linear (B = �.475,
t = �3.690, p < .0005) and quadratic (B = .021, t = 2.492, p = .013) effects of
time were statistically significant, with Comorbid youth decreasing more
rapidly than Juvenile Justice Involved (B = �3.12, t = �4.31, p < .0005) and
Heavy Substance Abusing youth (B = 2.47, t = 2.60, p = .01). The Comorbid
group demonstrated the most rapid linear decline in symptoms from intake
to 12-month follow-up, even after adjusting for baseline differences in inter-
nalizing symptoms. For adolescents’ reports of their externalizing symptoms,
the linear effect of time was statistically significant (B = �.326, t = �2.234, p =
.025), indicating a steady decrease in symptoms across clusters following treat-
ment. Both the linear (B = �1.063, t = �5.484, p < .0005) and quadratic (B =
.054, t = 4.068, p < .0005) effects of time were also statistically significant
using parents’ reports of their adolescents’ externalizing symptoms. For the
Juvenile Justice Involved cluster, both the linear (B = .621, t = �2.865, p =
.006) and quadratic effects (B = .039, t = 2.420, p = .019) were statistically
significant, indicating reduction of symptoms but a slight return of
symptoms after treatment. For the Comorbid group, only the linear effect
(B = �.986, t = �2.655, p = .011) was statistically significant, suggesting
steady reduction of symptoms. For the Heavy Substance Abusing group,

Rowe et al. 33



both the linear (B = �1.885, t = �4.206, p < .0005) and quadratic effects (B =
.112, t = 2.716, p = .001) were statistically significant, indicating initial reduc-
tion of symptoms but return of symptoms between 6 and 12 months. Although
a more pronounced quadratic effect was found for the Heavy Substance Abus-
ing cluster than both the Comorbid cluster (B = .083, t = 2.169, p = .030) and the
Juvenile Justice Involved cluster (B = .073, t = 2.337, p = .020), these effects did
not remain significant after adjusting for differences in externalizing symptoms
at intake.

Treatment condition was then entered as a level 2 predictor to deter-
mine if it moderated the effects described above. None of the statistically
significant effects were moderated by treatment group membership, sug-
gesting that the effects described above were consistent for both family
and individual cognitive-behavioral therapy.

DISCUSSION

The results of this study are consistent with a growing body of litera-
ture indicating that adolescent substance abusers are a heterogeneous
group comprising clinically meaningful subtypes that can be differenti-
ated on the basis of a number of individual and family risk factors, asso-
ciated problems, and substance use severity. The three subtypes
identified in this study, Juvenile Justice Involved Substance Abusers,
Comorbid Substance Abusers, and Heavy Substance Abusers, also
could be distinguished in terms of their trajectories of substance use and
emotional symptoms over time, suggesting that this typology has pre-
dictive validity.

The most common subtype, Juvenile Justice Involved Substance
Abusers, was characterized by few risk factors but demonstrated rela-
tively high legal involvement. The existence of this subtype is consis-
tent with the observation that there may be a “developmentally-limited”
form of adolescent problem behavior (Moffitt, 1993) in which delin-
quent activity is not related to other serious risk factors (Loeber, 1989).
Adolescents in this group showed relative elevations only on a compos-
ite score of legal involvement, which was not reflected in either parents’
or adolescents’ self-reports of externalizing behaviors. They were also
least likely to perceive that they had a drug or alcohol problem. This
finding, combined with the fact that the cluster was overrepresented by
males, suggests that these youth may have come to the attention of the
juvenile justice system because of their substance-related offenses. Al-
though they were referred for drug treatment, they tended to have less
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severe substance use problems and later onset of substance use initia-
tion, less comorbid psychopathology, and fewer family risk factors than
the other subgroups.

Juvenile Justice Involved youth were less likely to follow through in
treatment, perhaps due to less individual and family distress about their
substance use, but showed promising long-term outcomes. They re-
duced their drug use steadily between intake and 12 months, and main-
tained relatively low levels of internalizing and externalizing symptoms
over the long term. Previous studies show that lower risk in terms of
limited family alcohol and drug history, better family functioning, and
lower levels of comorbid psychopathology predicts better treatment
outcomes (Babor et al., 1992; Ball et al., 1995; Crowley, Mikulich,
MacDonald, Young, & Zerbe, 1998) and less chronic substance abuse
and related problems in adulthood (Duncan, Alpert, Duncan, & Hops,
1997). Although these youth are at elevated risk due to their juvenile
justice involvement, these results corroborate findings from recent stud-
ies suggesting that drug abuse and delinquency may be discrete factors,
and that the relationship between substance use and criminal activity
among youth may be more dynamic than some have proposed (Farabee,
Shen, Hser, Grella, & Anglin, 2001; Paradise & Cauce, 2003).

Adolescents in the Comorbid group, while similar to the Juvenile
Justice Involved group in terms of their relatively low substance use and
psychological involvement with drugs, exhibited the greatest risk in
terms of family history of drug and alcohol problems, current levels of
family conflict, parental psychopathology, as well as their own comorbid
psychopathology and early substance use. Based on previous research, it
is likely that teens with this constellation of risk factors are at risk for a
range of both substance abuse and mental health problems into young
adulthood (Rohde, Lewinsohn, Kahler, Seeley, & Brown, 2001). For in-
stance, Grella, Hser, Joshi, and Rounds-Bryant (2001) found that adoles-
cents with comorbid psychiatric and substance use disorders have poor
outcomes in response to drug treatment. The results of the current study
are also consistent with research on adult substance abusers, demon-
strating that family history of substance abuse distinguishes more se-
vere types (Babor et al., 1992; Cloninger, 1987). Further, parental
dysfunction and high family conflict are consistent predictors of serious
substance abuse and delinquency among adolescents (Loeber, 1989;
Steinberg, 2001).

In contrast to previous findings, however, youth in the Comorbid
group demonstrated relatively positive treatment outcomes. They not
only steadily reduced their internalizing and externalizing symptoms

Rowe et al. 35



between intake and 12 months, but also maintained relatively low levels
of substance use over the long term. Although teens in the Comorbid
Substance Abusing group responded positively to treatment, their high
risk in terms of pervasive family dysfunction and their own elevated
rates of comorbid psychiatric disorders may make them vulnerable for
future substance abuse and psychopathology. The range of family prob-
lems seen in this group may indicate the need for intensive family-based
treatment.

The third group, labeled Heavy Substance Abusers due to their very
high level of substance use and their involvement with substance using
peers, are perhaps at highest risk for future problems and chronic sub-
stance abuse. Heavy substance use during adolescence is linked to a
range of problems, including greater risk of substance dependence
(Duncan et al., 1997) and neuropsychological deficits (Tapert & Brown,
1999) in young adulthood. Several researchers have pointed to peer
substance use as one of the most significant predictors of substance use
escalation (e.g., Stice, Myers, & Brown, 1998). As the results here sug-
gest, externalizing behaviors and peer deviancy training are intimately
linked (Dishion, 2000). The adolescents in the Heavy Substance Abus-
ing group showed high levels of externalizing symptoms, including
both aggression and delinquency, which are known to be significantly
related to chronic antisocial behavior and addiction into adulthood (Mof-
fitt et al., 2002). There also is evidence that conduct disorder is predic-
tive of poor treatment outcome (Crowley et al., 1998) and antisocial
personality disorder into adulthood (Myers, Stewart, & Brown, 1998).
Consistent with their reported behavioral problems, teens in this group
felt least confident about their ability to behave appropriately. Thus,
these youth may be the most challenging to treat of all the subtypes.

In fact, the Heavy Substance Abusing group showed mixed treatment
response, with poor outcomes in terms of behavior problems, but rapid
improvement in their substance use over time. Although they evidenced
some reduction in externalizing symptoms from intake to discharge,
there was a return to baseline symptom levels between 6 and 12 months
post-discharge. Given their continued problems over the long term,
these teens may need intensive, multimodal interventions with booster
sessions in order to maintain treatment gains.

The finding that girls were overrepresented in the Heavy Substance
Abusing group, whereas boys were overrepresented in the Juvenile Jus-
tice Involved group, supports previous research indicating that girls
may not be referred for treatment until their substance abuse and related
problems are fairly advanced (Dakof, 2000). Further, as was seen
among the Heavy Substance Abusers generally, girls tend to be vulnera-
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ble to the influence of deviant peers, possibly getting involved in sub-
stances through relationships with older males.

Limitations. Certain limitations in the current study need to be ac-
knowledged. First, the study relied on the self-reports of the teens them-
selves, many of whom were court involved and perhaps reluctant to
share incriminating data with the researchers. The parents’ self-reports
of their own psychopathology and family problems likewise must be in-
terpreted with caution. However, the consistency of findings obtained
from the parents and adolescents lends more confidence to the results.
Further, the results cannot be generalized to a non-juvenile-justice in-
volved sample. This particular typology may only apply to youth who
are largely juvenile-justice involved, and even then mostly male and Af-
rican-American.

Future research may shed more light on the issue of adolescent sub-
stance abusing types by following teens from preadolescence into adult-
hood. The current study is limited by the fact that reports of the adoles-
cents’ earlier childhood behavior were not available, and the follow-up
period was only 12 months. However, it is unique in that it provides evi-
dence as to the predictive validity of this kind of subtyping. More
long-term follow-up studies of the treatment outcomes of various sub-
types of adolescent substance abusers are clearly warranted.

Clinical Implications. The results of this study point to a need for
greater attention to and more comprehensive assessment of individual
and family risk factors, correlated emotional and behavioral problems,
as well as substance use patterns in working with substance abusing
teens and their families. Such assessments may lead to more appropriate
treatment planning and intervention, and further support a movement
within the field away from a unidimensional disease model in which
“one size fits all.” Contemporary research suggests that clinicians must
attend to the important variations among these youth, assessing each
teen’s relative risk and the protective factors operating in his or her life
that can be bolstered in therapy. Until these critical dimensions of func-
tioning are adequately assessed and simultaneously targeted, progress
in treating this very difficult population will remain limited. Research of
this kind supports treatment development efforts that are increasingly
moving in the direction of maximizing flexibility to account for the sig-
nificant heterogeneity of adolescent substance abusers.

REFERENCES

Achenbach, T. M. (1991). Manual for the Youth Self-Report and 1991 Profile.
Burlington, VT: University of Vermont.

Achenbach, T. M., & Edelbrock, C. (1983). Manual for the Child Behavior Checklist
and Revised Child Behavior Profile. Burlington, VT: University of Vermont.

Rowe et al. 37



Babor, T. F., Dolinsky, Z., Meyer, R. E., Hesselbrock, M., Hoffmann, M., & Tennen,
H. (1992). Types of alcoholics: Concurrent and predictive validity of some classifi-
cation schemes. British Journal of Addiction, 87, 1415-1431.

Ball, S. A., Carroll, K. M., Babor, T. F., & Rounsaville, B. J. (1995). Subtypes of co-
caine abusers: Support for a Type 1-Type B distinction. Journal of Consulting and
Clinical Psychology, 63, 115-124.

Borgen, F. H., & Barnett, D. C. (1987). Applying cluster analysis in counseling psy-
chology research. Journal of Counseling Psychology, 34(4), 456-468.

Bry, B. H., & Krinsley, K. E. (1992). Booster sessions and long-term effects of behavioral
family therapy on adolescent substance use and school performance. Journal of Be-
havior Therapy and Experimental Psychiatry, 23, 183-189.

Cloninger, C. R. (1987). Neurogenetic adaptive mechanisms in alcoholism. Science,
236, 410-416.

Costello, A. J., Edelbrock, C. S., Kalas, R., Kessler, M. K., & Klaric, S. A. (1982). NIMH
Diagnostic Interview Schedule for Children. Bethesda, MD: National Institute of Mental
Health.

Crowley, T. J., Mikulich, S. K., MacDonald, M., Young, S. E., & Zerbe, G. O. (1998).
Substance-dependent, conduct-disordered adolescent males: Severity of diagnosis
predicts 2-year outcome. Drug and Alcohol Dependence, 49, 225-237.

Dakof, G. A. (2000). Understanding gender differences in adolescent drug abuse: Issues
of comorbidity and family functioning. Journal of Psychoactive Drugs, 32, 25-32.

Derogatis, L. R. (1983). SCL-90-R Administration, Scoring, and Procedures Man-
ual-II. Towson, MD: Clinical Psychometric Research.

Dishion, T. J. (2000). Cross-setting consistency in early adolescent psychopathology:
Deviant friendships and problem behavior sequelae. Journal of Personality, 68(6),
1109-1126.

Duncan, S. C., Alpert, A., Duncan, T. E., & Hops, H. (1997). Adolescent alcohol use
development and young adult outcomes. Drug and Alcohol Dependence, 49, 39-48.

Farabee, D., Shen, H., Hser, Y.I., Grella, C. E., & Anglin, D. (2001). The effect of drug
treatment on criminal behavior among adolescents in DATOS-A. Journal of Ado-
lescent Research, 16(6), 679-696.

Feingold, A., Ball, S. A., Kranzler, H. R., & Rounsaville, B. J. (1996). Generalizability
of the Type A/Type B distinction across different psychoactive substances. Ameri-
can Journal of Drug and Alcohol Abuse, 22, 449-462.

Fisher, P., Shaffer, D., Piacentini, J., Lapkin, J., Wicks, J., & Rojas, M. (1991). Com-
pletion of revisions of the NIMH Diagnostic Interview Schedule for Children
(DISC-2). Washington, DC: National Institute of Mental Health.

Glantz, M. D., & Leshner, A. I. (2000). Drug abuse and developmental psychopathology.
Development and Psychopathology, 12, 795-814.

Grella, C. E., Hser, Y. I., Joshi, V., & Rounds-Bryant, J. (2001). Drug treatment out-
comes for adolescents with comorbid mental and substance use disorders. Journal
of Nervous and Mental Disease, 189(6), 384-392.

Guo, J., Hill, K. G., Hawkins, J. D., Catalano, R. F., & Abbott, R. D. (2002). A develop-
mental analysis of sociodemographic, family and peer effects on adolescent illicit drug
initiation. Journal of the American Academy of Child and Adolescent Psychiatry, 41(7),
838-845.

38 JOURNAL OF CHILD & ADOLESCENT SUBSTANCE ABUSE



Hair, J. F. & Black, W. C. (2000). Cluster analysis. In L. G. Grimm & P. R. Yarnold
(Eds.), Reading and understanding more multivariate statistics (pp. 147-205).
Washington, DC: American Psychological Association.

Harter, S. (1982). The Perceived Competence Scale for Children. Child Development,
53, 87-97.

Hawkins, J. D., Catalano, R. F., & Miller, J. Y. (1992). Risk and protective factors for
alcohol and other drug problems in adolescence and early adulthood: Implications
for substance abuse prevention. Psychological Bulletin, 112, 64-105.

Liddle, H. A. (2002). Multidimensional Family Therapy for Adolescent Cannabis Us-
ers, Cannabis Youth Treatment (CYT) Series, Volume 5. Center for Substance
Abuse Treatment (CSAT), Rockville, MD.

Loeber, R. (1982). The stability of antisocial and delinquent child behavior: A review.
Child Development, 53, 1431-1446.

Loeber, R. (1989). Natural histories of conduct problems, delinquency, and associated
substance use: Evidence for developmental progressions. In B. B. Lahey & A. E.
Kazdin (Eds.), Advances in clinical child psychopathology: Vol. 10 (pp. 73-124).
New York: Plenum.

Loeber, R., & Farrington, D. P. (1994). Problems and solutions in longitudinal and ex-
perimental treatment studies of child psychopathology and delinquency. Journal of
Consulting and Clinical Psychology, 62, 887-900.

Loeber, R., Stouthamer-Loeber, M., & White, H. R. (1999). Developmental aspects of de-
linquency and internalizing problems and their association with persistent juvenile sub-
stance use between ages 7 and 18. Journal of Clinical Child Psychology, 28(3),
322-332.

McLellan, A. T., Luborsky, L., Cacciola, J., Griffith, J., McGahan, P., & O’Brien, C. P.
(1985). Guide to the Addiction Severity Index: Background, administration, and
field test results. Rockville, MD: National Institute on Drug Abuse.

Metzger, D. S., Kushner, H., & McLellan, A. T. (1991). Adolescent Problem Severity
Index.

Mezzich, A., Tarter, R., Kirisci, L., Clark, D., Bukstein, O., & Martin, C. (1993). Subtypes
of early age onset alcoholism. Alcoholism: Clinical and Experimental Research, 17,
767-770.

Milligan, G. W., & Cooper, M. C. (1985). An examination of procedures for determining
the number of clusters in a data set. Psychometrika, 50, 159-179.

Moffitt, T. E. (1993). Adolescence-limited and life-course-persistent antisocial behav-
ior: A developmental taxonomy. Psychological Review, 100, 674-701.

Moffitt, T. E., Caspi, A., Harrington, H., & Milne, B. J. (2002). Males on the life-course
persistent and adolescence-limited antisocial pathways: Follow-up at age 26 years.
Development and Psychopathology, 14(1), 179-207.

Moos, R. H., & Moos, B. S. (1974). Family Environment Scale. Palo Alto, CA: Con-
sulting Psychologists Press.

Myers, M. G., Stewart, D. G., & Brown, S. A. (1998). Progression from conduct disor-
der to antisocial personality disorder following treatment for adolescent substance
abuse. American Journal of Psychiatry, 155, 479-485.

Rowe et al. 39



Nich, C., & Carroll, K. (1997). Now you see it, now you don’t: A comparison of traditional
versus random-effects regression models in the analysis of longitudinal follow-up data
from a clinical trial. Journal of Consulting and Clinical Psychology, 65, 252-261.

Paradise, M. J., & Cauce, A. M. (2003). Substance use and delinquency during adolescence:
A prospective look at an at-risk sample. Substance Use and Misuse, 38, 701-723.

Rohde, P., Lewinsohn, P. M., Kahler, C.W., Seeley, J.R., & Brown, R. A. (2001). Natu-
ral course of alcohol use disorders from adolescence to young adulthood. Journal of
the American Academy of Child and Adolescent Psychiatry, 40, 83-90.

Rowe, C. L., Liddle, H. A., & Dakof, G. A. (2001). Classifying adolescent substance
abusers by level of internalizing and externalizing symptoms. Journal of Child &
Adolescent Substance Abuse, 11, 41-65.

Sobell, L. C., & Sobell, M. B. (1992). Timeline follow-back: A technique for assessing
self-reported alcohol consumption. In R. Z. Litten & J. P. Allen (Eds.), Measuring
alcohol consumption (pp. 41-72). Totowa, NJ: Humana Press.

Steinberg, L. (2001). We know some things: Parent-adolescent relationships in retro-
spect and prospect. Journal of Research on Adolescence 11, 1-9.

Steinberg, L., Mounts, N. S., Lamborn, S. D., & Dornbusch, S. M. (1991). Authorita-
tive parenting and adolescent adjustment across varied ecological niches. Journal of
Research on Adolescence, 1, 19-36.

Stice, E., Myers, M. G., & Brown, S. A. (1998). A longitudinal grouping analysis of ad-
olescent substance use escalation and de-escalation. Psychology of Addictive Be-
haviors, 12, 14-27.

Tapert, S. F., & Brown, S. A. (1999). Neuropsychological correlates of adolescent sub-
stance abuse: Four-year outcomes. Journal of the International Neuropsychological
Society, 5, 481-493.

Tarter, R., Kirisci, L., & Mezzich, A. (1997). Multivariate typology of adolescents with
alcohol use disorder. The American Journal on Addictions, 6, 150-158.

Taylor, J., Malone, S., Iacono, W. G., & McGue, M. (2002). Development of substance
dependence in two delinquency subgroups and nondelinquents from a male twin
sample. Journal of the American Academy of Child and Adolescent Psychiatry, 41,
386-393.

Turner, R. M. (1992). Launching cognitive-behavior therapy for adolescent depression
and drug abuse. In S. Budman, M. Hoyt & S. Friedman (Eds.), Casebook of brief
therapy (pp. 135-156). New York: Guilford Press.

Winters, K. C., Stinchfield, R. D., & Henly, G. A. (1993). Further validation of new
scales measuring adolescent alcohol and other drug abuse. Journal of Studies on Al-
cohol, 54, 534-541.

Zucker, R. A. (1987). The four alcoholisms: A developmental account of the etiology
process. In P. C. Rivers (Ed.), Nebraska Symposium on Motivation 1986: Alcohol
and addictive behaviors (pp. 27-83). Lincoln: University of Nebraska.

Zucker, R. A., Fitzgerald, H. E., & Moses, H. D. (1996). Emergence of alcohol prob-
lems and the several alcoholisms: A developmental perspective on etiologic theory
and life course trajectory. In D. Cicchetti & D. Cohen (Eds.), Developmental
Psychopathology (pp. 677-711)

40 JOURNAL OF CHILD & ADOLESCENT SUBSTANCE ABUSE


