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ABSTRACT

The present study used data from a randomized controlled trial on brief interventions with adoles-
cents to identify distinct longitudinal patterns of substance use and identify predictors, as well as
outcomes associated with those use patterns. Data were originally collected for the purpose of
evaluating two brief intervention conditions with adolescents who had been identified in a school
setting as abusing alcohol or other drugs (total sample, N=315). Adolescents were randomly
assigned to a two-session adolescent-only brief intervention (BI-A), a two-session adolescent-plus
an additional parent session (BI-AP), or an assessment-only control session (CON). We located 74
participants to assess them at approximately 3.5 years post-intervention. Three distinct cluster pat-
terns were identified, including a low decreasing, moderate increasing, and high decreasing pat-
tern of use. The low decreasing cluster was associated with the BI-A condition, mono-substance
use, and comorbid anxiety symptoms at baseline. The moderate increasing cluster was associated
with the BI-AP condition, polysubstance use, and comorbid conduct disorder symptoms at base-
line. No variables were found to be predictive of membership within the high decreasing cluster.
There were also no differences found between clusters on adjustment outcomes in young adult-
hood. Overall findings from this study support the long-term efficacy of a brief intervention, with-
out parent involvement, for adolescents experiencing mild to moderate substance abuse
problems. Findings also highlight the importance of early intervention and the tailoring of inter-
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ventions to meet the unique needs of adolescents.

Introduction

Adolescent substance use continues as one of the most ser-
ious health problems in the United States (Feinstein,
Richter, & Foster, 2012). The use of alcohol and other drugs
during adolescence interferes with normative developmental
processes and increases risk for a host of adverse consequen-
ces, including substance use disorders, academic difficulties,
physical, emotional, and mental health-related problems, as
well as delinquency or involvement with the law (Brook,
Stimmel, Zhang, & Brook, 2008; Englund et al, 2013).
Moreover, the younger an individual is when he or she
begins using drugs, the greater the risk of developing a sub-
stance use disorder later in adolescence and in later stages
of life (e.g., Anthony & Petronis, 1995; Winters & Lee,
2008). Efforts have been made to address adolescent drug
involvement before problems progress or increase in sever-
ity, and brief interventions are such an approach that have
received widespread empirical attention (Marlatt &
Witkiewitz, 2002; Monti, Colby, & O’Leary, 2001). Unlike
more traditional programs, which are based on an abstin-
ence model of treatment, brief interventions typically take a
harm or risk reduction approach by recognizing that

reducing drug use and avoiding use in risky situations are
viable goals. Whereas abstinence may be the end result of
an intervention, it is not considered necessary or essential
for a successful intervention outcome.

At a general level, brief interventions are appealing in
that they are brief (one to five sessions), cost-effective, can
be easily taught to service providers, and delivered across a
wide range of settings (Winters, 2016). Their attractiveness
for adolescents is enhanced in that techniques and strategies
within extant interventions have routinely been constructed
around a developmental perspective and take into consider-
ation factors such as adolescents’ reactance to authority, sus-
ceptibility to peer influence and the use of addictive
substances, as well as general likelihood of using alcohol and
other substances in young adulthood (Carney & Myers,
2012; Monti et al., 2001; Winters, 2016).

Several reviews of the literature have concluded that brief
interventions are effective in reducing substance use (Carney
& Myers, 2012; Jensen et al., 2011; Tanner-Smith & Lipsey,
2015; Winters, 2016) and preventing or redirecting poten-
tially hazardous drug use trajectories (Monti et al,, 2001).
Also, brief interventions have shown to be effective in
reducing substance-related problems, such as alcohol-related
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injuries (Tait & Hulse, 2003; Tanner-Smith & Lipsey, 2015).
Also, the existing brief intervention literature lacks attention
on what variables moderate or mediate outcomes (Carney &
Myers, 2012). Most extant brief intervention studies have
focused exclusively on outcomes in relation to substance use
and substance-related problems (Carney & Myers, 2012;
Tanner-Smith & Lipsey, 2015). A more thorough under-
standing of what impacts outcomes will help the field to
mature (e.g., provide insights to improve the efficiency and
efficacy of this model). Thus, the present analysis included
several predictor variables that have been consistently shown
in the adolescent drug treatment outcome literature to be
linked to long-term outcome (National Institute on Drug
Abuse, 2014).

Despite growing empirical support for the efficacy of
brief interventions with adolescents, there continues to be
several unanswered research, including the effects of brief
interventions when parents are involved, variables that mod-
erate or mediate outcomes, and if positive outcomes are sus-
tained over time (Carney & Myers, 2012). The present study
aimed to extend findings on brief interventions with adoles-
cents by analyzing long-term outcome (approximately
36 months) data from a longitudinal randomized controlled
trial that evaluated the use of two brief intervention condi-
tions with adolescents. The research program involved eval-
uating these programs for adolescents who had been
identified in a school setting as abusing alcohol or other
drugs. Adolescents and their parents were randomly
assigned to receive either a two-session adolescent-only brief
intervention, a two-session adolescent brief intervention
with an added parent session, or an assessment-only con-
trol condition.

Each adolescent brief intervention session was character-
ized by motivational enhancement and cognitive-behavioral
therapy components; exercises for these components include
the decisional balance exercise, rating the readiness to
change ruler, and problem solving. The parent session
focused on strengthening parenting practices of support, dis-
cipline, and monitoring (see Winters, Fahnhorst, Botzet,
Lee, & Lalone, 2012, for details). Data were gathered across
four assessment points, including baseline, six-, 12-, and 36-
month follow-up. At the six-month follow-up, adolescents
in the two brief intervention conditions showed significantly
better outcomes than those in the assessment-only control
group, including lower levels of alcohol and cannabis use
(days of use, abuse, and dependence symptoms), as well as
drug-related consequences (Winters et al., 2012). Differences
in outcomes were also observed between adolescents in the
two brief intervention conditions. As indicated by Winters
and colleagues (2012), “the additional one session with the
parent was associated with enhanced outcome effects com-
pared to those youth who received just the two adolescent
sessions” (p. 8).

In a later publication on 12-month follow-up data,
Winters, Lee, Botzet, Fahnhorst, and Nicholson (2014)
found relatively similar results to findings at six-month fol-
low-up, with participants in both the adolescent and parent
condition evidencing superior outcomes compared to those

in the assessment-only control group on cannabis use (use
days, abuse, and dependence symptoms) and other drug-
related consequences; no differences were observed in out-
comes related to alcohol (use days, abuse, and dependence
symptoms). Unlike six-month follow-up findings, no differ-
ences were found in the substance use outcomes of adoles-
cents in the two brief intervention conditions. Overall
findings provided support for the sustained positive effects
of the two brief intervention conditions on adolescent sub-
stance use.

Using data from the randomized controlled study just
described, this study had three primary objectives. The first
objective was to identify distinct homogenous patterns of
substance use over the 36-month follow-up period using a
cluster analysis procedure. Given the extant literature, we
hypothesized that three distinct cluster patterns of individu-
als would be identified: (a) a group with an increasing pat-
tern of use; (b) a group with a decreasing pattern of use
over time; and (c) a third group with minimal use or abstin-
ence. The second objective was to identify predictive factors
of these distinct cluster patterns of use. The primary pre-
dictor variable was the three-group condition that adoles-
cents were assigned at the outset of the study (a two-session
adolescent-only condition; a three-session condition with the
same two adolescent-only sessions and an additional parent-
only session; or an assessment-only control condition). It
was hypothesized that adolescents in the two active brief
intervention conditions would reveal better drug use out-
comes than youths in the assessment-only control group.
Other predictor variables were baseline measures of age of
drug use onset, polysubstance use, psychiatric comorbidity,
and parenting practices. More specifically, it was hypothe-
sized that earlier age of drug use, more polysubstance use,
more comorbidity, and poorer parenting practices would be
associated with poorer outcome. The third objective was to
identify between-substance use cluster differences on psy-
chosocial outcomes measured at the last follow-up point—
for which there is extant research linking substance use and
psychosocial ~functioning (Center on Addiction and
Substance Abuse at Columbia University, 2011): educational
attainment, employment status, physical health, and legal
involvement. It was hypothesized that lower levels of educa-
tional attainment, higher rates of unemployment, greater
physical health problems, and more experience or involve-
ment with law would be associated with poorer substance
use outcomes.

Method
Participants

The present secondary data analysis was based on longitu-
dinal data collected by the Center for Adolescent Substance
Abuse Research (CASAR) at the University of Minnesota,
between October 2005 and September 2011. A detailed
description of the primary study participants and procedures
is fully described elsewhere (Winters et al,, 2012; Winters
et al., 2014) and summarized here.



Data were originally collected for the purpose of evaluat-
ing two brief intervention conditions with adolescents (ages
13 to 19) who had been identified in a school setting as
abusing alcohol or other drugs (Winters et al, 2012;
Winters et al., 2014). A total of 315 subjects (N =315; males
= 52%; females = 48%) were included in the study, and
most (N=283) met Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) criteria for an alcohol use dis-
order, cannabis use disorder, or both. Those (N=32) who
did not meet diagnostic criteria for a substance use disorder
reported one or two symptoms of substance dependence.
Subjects were randomly assigned to one of three conditions:
a two-session adolescent-only brief intervention (BI-A); a
two-session adolescent, plus an additional parent session
with just the parent (BI-AP); or an assessment-only control
session (CON). Data were collected using a comprehensive
assessment battery across four points or waves, including
baseline (wave 1), six months (wave 2), 12 months (wave 3),
and approximately three years (wave 4 or 36-month) post-
baseline follow-up.

And, of the 315 enrolled participants, 311 (99%) partici-
pated in at least wave 2 or wave 3 follow-up assessments,
and 284 (90%) participated in both wave 2 and wave 3
assessments. The outcome results of these data have already
been published (Winters et al.,, 2012; Winters et al., 2014).
The focus of this article is the participants for whom wave 2
and 3 data were collected (N=284) and for those assessed
at wave 4 (N=74; 23%). Characteristics of the study sample
included the following: average age at baseline and at wave
4, 16.9 years (SD=1.1; 15-19) and 20.8 years (SD=1.4;
18-25), respectively; 56% women; and racial/ethnicity break-
down as follows: White, non-Hispanic, 79.7%; African-
American, 6.8%; Hispanic, 6.8%; Native American, 2.7%;
mixed race, 2.7%; and other, 1.4%. Intervention assignment
was as follows: 32 in the adolescent-only BI group (BI-A;
N=32 [43.2%]), 30 in the adolescent plus parent BI group
(BI-AP; N=30 [40.5%]), and 12 in the assessment-only con-
trol group (CON; N=12 [16.2%]).

Intervention groups

Both intervention groups (BI-A and BI-AP) were organ-
ized around the existing adolescent brief intervention lit-
erature, including motivational enhancement and
cognitive-behavioral therapy techniques (Monti et al,
1999). The parent session in the BI-AP group was based
on family therapy techniques (e.g., Liddle & Hogue,
2001). The two identical sessions for BI-A and BI-AP
each sought to gather information about the student’s his-
tory of substance use and related negative consequences;
identify his or her stage of change; assess pros and cons
of substance use; teach the youth about triggers of sub-
stance use; enhance the youth’s skills to resist peer pres-
sure and to make better decisions; and identify behavioral
and attitudinal goals to promote health and well-being
including the reduction or halting of drug use. Session 3
for BI-AP (just the parent) consisted of administering the
same motivational enhancement strategies to the primary
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parent or guardian, with additional exercise aimed at
improving parenting practices.

Measures

Overview of measuring substance use

Substance use was assessed at each wave using the Timeline
Follow-Back interview procedure (TLFB; Sobell & Sobell,
1995). The TLFB has been found to be a reliable and valid
self-report measure of substance use frequency. Subjects
were asked at each assessment point to recall the number of
days they had used alcohol, marijuana, and other illicit sub-
stances. At baseline, six-month, and 12-month follow-up,
substance use was measured over the previous 90 days; at
36-month follow-up, it was measured over the previous
year. For the purposes of the present study, all responses
were standardized (M =50, SD=10) to provide an equiva-
lent metric of substance use from baseline to 36-month fol-
low-up.

Predictor variables

Five predictor variables—collected at baseline—were ana-
lyzed. All but two of these variables (i.e., group condition
and parenting practices) were assessed with the Adolescent
Diagnostic Interview (ADI; age of drug use onset, polysub-
stance use, and psychiatric comorbidity; Winters & Henly,
1993). The ADI is a structured interview designed to assess
age of onset and history of drug use frequency (DUEF),
DSM-NII-R and DSM-IV criteria for substance abuse and
dependence, psychosocial stressors, and level of functioning,
and screen for co-occurring behavioral disorders. The psy-
chometric properties for these ADI sections are reported
elsewhere. Briefly, these ADI components are associated
with favorable test-retest reliability and several tests of con-
current  validity (see  Winters, Botzet, Anderson,
Bellehumeur, & Egan, 2001; Winters, Latimer, & Stinchfield,
1999; Winters, Stinchfield, Fulkerson, & Henly, 1993).

Group condition. The intervention condition that subjects
were randomly assigned at baseline was used as a predictor
for the change trajectories. As previously noted, there were
two intervention conditions (BI-A and BI-AP) and an
assessment-only condition (for description of the groups, see
Winters et al., 2012).

Age of onset. Age of drug use onset was measured on the
ADI by one question that asked participants how old they
were when they first used alcohol, marijuana, or any other
illicit substance. For the present study, the earliest age of
onset was dichotomized to differentiate between participants
who first used substances at or prior to the age of 15 and
those who first used at age 16 or older.

Polysubstance use. Baseline ADI responses were recoded
into a dichotomous variable, with yes (polysubstance use) or
no (monosubstance use) categorization, delineating subjects
who reported using multiple or only one category of
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substances (alcohol,

at baseline.

marijuana, or other illicit drugs)

Co-occurring disorders. Based on screening items from the
baseline ADI responses, the probable presence of these five
co-occurring disorders was assessed: (a) depression, (b)
mania, (c) attention deficit hyperactivity disorder (ADHD),
(d) anxiety, and (e) conduct disorder. Subjects were asked to
rate symptoms for each of the psychiatric disorders in a yes-
or-no format. Responses to each disorder were summed
(yes=1; no=0) to create five distinct interval-level variable
measures of comorbidity (i.e., depression, mania, ADHD,
anxiety, and conduct disorder). Total scores for each diag-
nostic category measure ranged from 0 to 6. This domain
was also analyzed as an aggregate, interval-level variable, by
summing scores on the five disorders previously listed, with
the highest possible score being 30.

Parenting practices. All subjects were administered an
abbreviated version of the child Alabama Parenting
Questionnaire (APQ) at baseline (Elgar, Waschbusch,
Dadds, & Sigvaldason, 2007; Shelton, Frick, & Wootton,
1996). Relative to the original 42-item, five-subscale ques-
tionnaire, the abbreviated version includes 28 items and
three parenting subscales (parental monitoring, inconsistent
discipline, and positive parenting). Subjects were asked to
respond to items on a Likert scale ranging from 1 (not at
all) to 3 (more than a little) based on interactions and
experience with their parents over the previous six months.
The 28-item responses were summed to create one compos-
ite interval-level variable as a measure of parenting practices.
Three of the 28 items were reverse coded to allow for a
summed total, ranging from 28 to 84, with higher scores
indicative of more positive forms of parenting. The compos-
ite score has been “characterized by a single factor (eigen-
value = 6.3)” and found to be “associated with favorable
internal consistency (alpha = .81)” (Winters et al, 2014,
p- 466).

Psychosocial outcome variables

Four psychosocial outcome variables were analyzed. All
were drawn from data collected at the 36-month follow-up
point, using the Young Adult Follow-Up Interview
(YAFUL Winters, Realmuto, & August, 2002). The YAFUI
is a structured interview that has been adapted from the
ADL As indicated by Winters and colleagues (2002), the
YAFUI has been found to be associated with favorable
inter-rater and test-retest reliability, as well as a wide range
of validity data.

Educational attainment. Subjects were asked to rank their
highest level of education on a 9-point Likert score, ranging
from 1 (less than high school degree) to 9 (graduate degree).
Responses were collapsed into three categories, including (a)
less than a high school degree; (b) high school graduation or
general equivalency diploma (GED); and (c) any postsecon-
dary (some college; some vocational-tech; two-year degree;

vocational-tech certificate or degree; four-year degree; gradu-
ate degree).

Employment status. Subjects were asked to mark their
employment status from a list of seven categories for most
or all of the period since they were last interviewed. The
seven categories of responses were collapsed into three,
including (a) unemployed; (b) part-time (student, work for
pay, homemaker); and (c) full-time (student, work for pay,
homemaker) employment. Subjects who marked more than
one category of responses were classified under the category
with the highest employment status, with responses ranging
from low (unemployed) to high (full-time). Two part-time
status responses were classified under full-time.

Physical health. Subjects were asked 11 yes-or-no questions
about their physical health since the last time they were
interviewed. Sample questions included: Did you have any
kind of head injury or accident? Did you see a medical doc-
tor at an outpatient clinic/office for an illness or injury?
Were you hospitalized for a medical or physical problem?
Responses were summed (yes=1; no=0) to create one
interval-level variable as a measure of physical health, with
scores ranging from 0 to 11.

Legal involvement. Subjects were asked 15 yes-or-no ques-
tions about their involvement with the law since the date at
which they were last interviewed. Sample questions included:
Have you been arrested? Have you been charged or con-
victed of a felony? Have you had a DUI/DWI? Responses
were recoded into a dichotomous categorical variable with
yes-or-no categorization, indicating whether the participant
did (yes=1) or did not have (no=0) any involvement with
the law since the date at which the person was last
interviewed.

Data analysis

The present secondary analysis was longitudinal in nature,
using a mixed between- and within-subjects design, with
time as the repeated measures factor.

Patterns of substance use

The SPSS TwoStep Cluster Analysis procedure (Norusis,
2011) was used to identify longitudinal patterns of substance
use from baseline to a 36-month follow-up. It was originally
anticipated that the longitudinal patterns would be deter-
mined using expectation-maximization (EM) algorithm
model-based clustering (Nagin & Odgers, 2010). After
exploring the data, it was found that assumptions about the
measurement scale for substance use frequency did not jus-
tify the EM approach, as frequency of use was not measured
in a uniform way across all four waves of the study. The
model-based EM approach was not used and instead was
replaced by a conceptually similar clustering approach—the
TwoStep clustering procedure. The TwoStep approach
“extends the model-based distance measure to situations



that include both continuous and categorical variables”
(SPSS, 2001, p. 2). An even more attractive feature of this
clustering technique is that SPSS automatically computes the
ideal number of clusters.

The SPSS TwoStep clustering procedure begins by break-
ing the total sample into micro-clusters containing highly
similar cases based on a model-based statistical criterion
(SPSS, 2001). Next, it groups these micro-clusters together,
one at a time, to form groups with a maximum of eight
cases in each. The algorithm then calculates an initial esti-
mate for the ideal number of clusters based on a goodness-
of-fit measure, and refines this estimate by finding the great-
est change in the distance between various model sizes. It is
important to note that although the TwoStep clustering
approach automatically extrapolates, or computes, the ideal
number of groups, this secondary researcher evaluated the
cluster solution in light of previous findings within the
research literature in order to ensure that the results repre-
sented meaningful strata.

Predictor variables

The second aim of this study was to identify predictors of
cluster group membership. While intervention condition
was the primary variable of interest, four other predictor
variables were added in case the brief intervention was
found to be insignificant. As such, the predictive values of
five independent variables were analyzed for cluster mem-
bership, including (a) intervention condition (BI-A, BI-AP,
CON), (b) polysubstance use, (c) age of drug use onset, (d)
co-occurring disorders, and (e) parenting practices.

To assess the predictive value of intervention condition,
participants were divided into the original groups they were
assigned at baseline, which included three levels of between-
group treatment factors: BI-A (adolescent only), BI-AP (ado-
lescent + parent), and CON (assessment-only control).
Treatment, or intervention condition, was considered the
independent variable and substance use cluster was the
dependent variable. Since both the independent and depend-
ent variable were categorical, a chi-square test for independ-
ence was utilized.

A chi-square test for independence was also performed to
examine the association, or predictive value, of polysubstance
use (yes-or-no categorization) and age of drug use onset
(£15 or>16)—two categorical variables, each with two fac-
tor levels. A one-way analysis of variance (ANOVA) was
used to assess the predictive value of co-occurring disorders
and parenting practices. This approach compares means of
three or more groups on one continuous level variable.
Given the continuous nature of the co-occurring disorder
and parenting practice scores, as well as the anticipated
three-cluster solution, a one-way ANOVA was considered
the most suitable statistical procedure to analyze the predict-
ive value of these variables.

Psychosocial outcome variables
The third and final aim of this study was to assess group
differences on the four psychosocial outcomes at 36-month
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follow-up. A chi-square test for independence was per-
formed to analyze differences between the substance use
clusters on educational attainment (high school degree; high
school degree or GED; any postsecondary), employment sta-
tus (full-time; part-time; unemployed), and legal involvement
(yes; no)—three categorical variables. A one-way ANOVA
was used to evaluate between cluster differences on physical
health—a continuous interval-level variable.

Power and effect size

Statistical power was analyzed using a general power analysis
software program, known as G*Power, to detect range of
possible effect size for predictor and outcome variables
(Faul, Erdfelder, Lang, & Buchner, 2007). The sample size of
74, combined with a repeated measure with four time
points, yielded an estimated statistical power of .88 (88%) to
detect a medium effect size and .51 (51%) to capture a large
effect size, as defined by the Cohen’s d statistic. The results
suggested that the statistical power was most likely in the
adequate range of detecting a meaningful effect size.

Missing data consideration

A listwise deletion approach was used to handle missing
data relating to item nonresponse. Listwise deletion, also
known as complete case analysis, excludes any case with
missing values from the analysis (Graham, 2009). In order
for this approach to be used, the data must be determined
to be missing completely at random (MCAR). While it is
difficult to determine the exact reason for missing data, a
review of data within the present analysis supported ran-
domness of the missing values.

Results
Preliminary analyses

Statistical tests on baseline variables were conducted to
assess for attrition bias by comparing the sample of partici-
pants included within the present analysis (N =74) to those
not included (N=241) due to attrition across one of the
four waves of the primary study. Results revealed statistically
significant between-group differences in baseline alcohol
abuse, #(313) = 1.972, p = .049, and dependence symptoms,
t(313) = 2.306, p = .022, with participants in the present
analysis evidencing higher mean symptom counts of alcohol
abuse (M =4.59, SD=3.37) and dependence (M =4.99,
SD =3.54) than those not included within the present ana-
lysis (abuse, M =3.72, SD=3.32; dependence, M =3.87,
SD=3.67). No significant between-group differences were
observed on baseline symptoms for cannabis abuse, #(313) =
.053, p = .958, and dependence, #(313) = .765, p = .445.
There was also no significant difference between groups
in relation to gender composition, X2(1, N=315) = 1.338,
p = .247. There was a significant difference in age, #(313) =
4.75, p = .000, with participants in the present analysis
being on average one grade level above, or older (M =11.32,
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SD = .92), than those not included (M =10.44, SD =1.52).
There was also a statistically significant difference observed
in ethnicity (White versus other), with the present study
sample including more participants from Caucasian/White
backgrounds than the sample of participants not included
within this secondary investigation, X*(1, N=315) = 1.338,
p = .247.

Patterns of substance use

The TwoStep cluster analysis procedure generated a three-
cluster solution, with a silhouette measure of cohesion and
separation of 0.4; this measure suggested that the three-clus-
ter solution was a fair-to-good estimate of the data structure
(Norusis, 2011).
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Figure 1. Patterns of substance use from baseline (wave 1) to 36-month fol-
low-up (wave 4): Results of TwoStep cluster analysis.

Table 1. Mean standardized substance use scores.

The three substance use clusters, as depicted in Figure 1,
evidenced distinct homogenous patterns of substance use
from baseline to 36-month follow-up. Table 1 provides the
mean standardized substance use scores for each cluster
across the four waves. Cluster 1, labeled low decreasing, was
comprised of 29 participants (N=29) from the original total
sample of 74 (N=74). Participants within this cluster
showed a longitudinal pattern of minimal or low severity
use, with a decrease in use over time. Cluster 2, labeled
moderate increasing, included a total of 30 participants
(N=30); those within this cluster evidenced an overarching
pattern of moderate severity use with increases over time.
Cluster 3, labeled high decreasing, included a total of 15 par-
ticipants (N = 15); participants within this cluster evidenced
a longitudinal pattern of high severity use, followed by grad-
ual decreases in use over time. Table 2 provides an overview
of participant characteristics by cluster.

Predictor variables

Group condition

There was no statistically significant relationship observed
between intervention condition and the cluster patterns of
substance use, X>(4, N=74) = 8.234, p = .083. Although
the results were not significant at the alpha level of 0.05, the
p-value was less than 0.10. The effect size value, as measured
by Cramer’s V, was suggestive of moderate practical signifi-
cance (V = .236).

Time
Cluster 1 2 3 4
Low Decreasing® 35.84 (10.17) 35.86 (7.53) 37.19 (6.37) 30.09 (8.10)
Moderate Increa\singb 50.39 (15.65) 4465 (13.36) 49.23 (16.51) 59.03 (16.09)

High Decreasing® 76.58 (23.75)

88.03 (20.80)

76.32 (34.48) 70.44 (24.57)

Note. Scores have been standardized to a scale with a mean of 50 and standard deviation of 10. Standard deviations are in

parentheses, M(SD).
N =29.
BN =30.
‘N=15.

Table 2. Participant characteristics by cluster (%).

a

Characteristics Low Decreasing

Moderate Increasing® High Decreasing®

Gender
Male 31
Female 69
Ethnicity
African-American 10.3
Hispanic 103
Native American
Caucasian 793
Other
Intervention Condition
BI-A 55.2
BI-AP 27.6
CON 8.5

533 533
46.7 46.7
6.7
6.7
6.7
733 933
6.7 6.7
26.7 53.3
60 26.7
133 20

Note. BI-A = brief intervention, two sessions adolescent only; BI-AP = brief intervention, two sessions adolescent, and one ses-

sion parent; CON = assessment-only control group.
N =29.
PN = 30.
‘N=15.
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Figure 2. Proportion of participants from original intervention condition within
each cluster. BI-A=brief intervention, two sessions adolescent only; BI-
AP = brief intervention, two sessions adolescent, and one session parent;
CON = assessment only control group.

A follow-up chi-square one-sample test was conducted to
help determine whether there was significant variability in
the distribution of participants within each cluster. A statis-
tically significant finding was observed relative to the distri-
bution of participants within the low decreasing, X*(2,
N=29) = 6.68, p = .035, and moderate increasing cluster,
X*(2, N=30) = 104, p = .006. As depicted in Figure 2,
there were significantly more participants originally assigned
to the BI-A condition in the low decreasing group and sig-
nificantly more originally assigned to the BI-AP condition
in the moderate increasing cluster, as compared to the other
two intervention conditions. While there was also variability
observed in the distribution of participants within the high
decreasing cluster, this variability was not greater than what
would have been expected simply by random chance, X*(2,
N=15) = 2.8, p = .25.

Age of onset

No significant difference was observed in the substance use
patterns of participants who first used substances at or prior
to the age of 15 and those who first used at age 16 or later,
X*(2, N=74) = 425, p = .809. The value of the effect size,
as measured by the phi coefficient (o = .076), was also sug-
gestive of low practical significance.

Polysubstance use

There was no statistically significant relationship observed
between cluster membership and polysubstance use at base-
line, X*(2, N=74) = 5.48, p = .064; however, a moderate
effect size value was observed with a phi coefficient of .272
(o =.272).

Within each cluster there were significantly more partici-
pants with poly- than mono-drug use (low decreasing, X*(1,
N=29) = 11.18, p = .0008; moderate increasing, X*(1,
N=30) = 24.3, p < .0001; high decreasing, X*(1, N=15) =
13.06, p = .0003). Across the three clusters, the largest pro-
portion of participants with mono-use fell within the low
decreasing cluster, accounting for 17% (N=15) of the total
cluster sample (N=29). For the moderate increasing
(N=30) and high decreasing (N=15) clusters, mono-use
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accounted for three (N=1) and zero (N=0) percent of the
cluster samples, respectively.

Co-occurring disorders

The analysis of variance showed no statistically significant
difference between the three clusters on baseline symptom
scores for the following five disorders: (a) depression, F(2,
59) = .09, p = 914, > = .003; (b) mania, F(2, 59) = .493,
p = 614, n”” = .016; (c) ADHD, F(2, 59) = .465, p = .63, °
= .016; (d) anxiety, F(2, 59) = 2.878, p = .064, i° = .089;
and (e) conduct disorder, F(2, 59) = 1.901, p = .158, 112 =
.061. While none of the results were significant at the alpha
level of 0.05, two of the five disorders had a moderate effect
size value, as measured by eta squared; specifically, anxiety
(7* = .089) and conduct disorder (5> = .061). Co-occurring
disorders was also analyzed as a single composite variable,
using the one-way ANOVA approach, and found to be stat-
istically insignificant, F(2, 59) = .748, p = .478, n* = .025.
The results of these analyses suggested no significant differ-
ence between the three clusters on the five individual
comorbid disorders or comorbidity as a whole. The reader
is recommended to review these results with caution due to
missing data for 12 ([16%]; low decreasing, N=5; moderate
increasing, N=4; high decreasing, N=3) of the total 74
participants included within the data set.

Parenting practices

The analysis of variance showed no statistically significant
difference in the parenting practice mean scores of partici-
pants among the three clusters, F(2, 58) = 147, p = .238
(low decreasing, M =47.33, SD =13.14; moderate increasing,
M=4843, SD=12.29; high decreasing, M =41.86,
SD=7.16). The effect size value (5> = .048) was also sug-
gestive of low practical significance. The reader is also
advised to review these results with caution due to missing
data values for 18 ([24%]; low decreasing, N =>5; moderate
increasing, N=7; high decreasing, N=1) of the 74 partici-
pants included within the total study sample.

Psychosocial outcome variables

None of these variables (educational attainment, employ-
ment status, physical health, and legal involvement) showed
statistically significant differences among the three substance
use clusters.

Discussion

The present study used long-term outcome data from a
randomized controlled trial to evaluate the use of two brief
intervention conditions with adolescents who had been iden-
tified in a school setting as abusing alcohol or other drugs.
Only data from study participants with data across all four
waves were analyzed. The study’s significance is that long-
term follow-up studies of brief interventions are rare. A
TwoStep cluster analysis procedure produced three distinct
cluster groupings, each with a homogenous pattern of
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substance use from baseline to 36-month follow-up (increas-
ing pattern of use, decreasing pattern of use, and minimal
use or abstinence). These clusters suggest that for some
youths, a limited, brief intervention may appear to have
more favorable effects in the short term than is the case for
longer-term effects. In this light some adolescents may
require booster sessions or other aftercare services (Winters
et al., 2018). This line of thinking is starting to gain momen-
tum with respect to the value of types of aftercare and con-
tinuing care sessions for preventive interventions (Kaminer,
Godley, Winters, & Bagot, in press).

Among the five predictive variables (age of drug use
onset, polysubstance use, co-occurring disorders, parenting
practices, and group condition), group condition was found
to have a moderate effect on cluster membership. Subgroup
analyses revealed statistically significant differences in the
proportion of participants from the two intervention condi-
tions (BI-A and BI-AP) within two of the three cluster
groups. Within the low decreasing cluster, there were signifi-
cantly more participants from the BI-A group than BI-AP
or CON groups, and within the moderate increasing cluster,
there were significantly more participants from the BI-AP
group than BI-A or CON.

The results provided partial support for the hypothesis
that participants who received the brief intervention experi-
enced better long-term substance use outcomes compared to
those in the assessment-only condition.

However, the results provide less support for the incre-
mental long-term effects of a brief intervention when
parents are involved. Those assigned to the BI-AP condition
represented the largest proportion of participants within the
moderate increasing cluster, which was the only cluster
identified with a deteriorating pattern of use. This finding is
inconsistent with the previously reported six-month out-
come results (Winters et al., 2012) but consistent with the
12-month outcome finding (Winters et al, 2014).
Participants in the BI-AP condition were hypothesized to
reveal superior outcome by virtue of parents’ gaining new
parenting skills, or strengthening existing ones, which in
turn would provide additional positive behavior change
influences on the adolescent. Perhaps the positive, short-
term effect (six months) of the parent is not sustainable
with such a minimal dose of counseling (a single session).

Other analyses examined cluster membership and poly-
substance use, age of drug use onset, parenting practices,
and co-occurring disorders. There were no strong associa-
tions found in these analyses, although the co-occurring dis-
order variable merits more discussion. Whereas the
aggregate variable for co-occurring disorders was not found
to be statistically or clinically relevant, a meaningful differ-
ence was observed between clusters on symptoms of conduct
disorder and anxiety. Subcluster analyses revealed that par-
ticipants in the moderate increasing cluster had the highest
average symptom count on conduct disorder and those
within the low decreasing cluster had the highest average
count on symptoms of anxiety. These associations are gener-
ally supported by extant research within the adolescent sub-
stance abuse literature demonstrating relationships between

substance use and externalizing disorders (King, Iacono, &
McGue, 2004) and internalizing disorders (Deas-Nesmith,
Brady, & Campbell, 1998). However, regarding the latter,
the evidence is mixed in that anxiety for some youths may
serve as a protective factor for substance use (Colder
et al., 2013).

We also examined differences between groups on various
psychosocial outcome variables measured at the last follow-
up point. Given results of previous studies, it was hypothe-
sized that participants within the moderate increasing cluster
would evidence poorer or worse outcomes than those within
the high- and low-decreasing clusters—specifically, a lower
level of educational attainment, higher rate of unemploy-
ment, greater physical health problems, and more experience
or involvement with the legal system. Yet the four separate
analyses indicated no significant or meaningful differences
between groups on any of the four outcome variables.
Although a relatively large amount of time had passed since
the participants were first interviewed, perhaps an average
age of about 21 years was not sufficient to identify any sig-
nificant or meaningful differences between the groups.
Young adults, similar to adolescents, are in the process of
developing more of an adult-like identity and experimenting
with different roles and ways of life. Few have yet made any
serious commitments or decisions regarding their future.
For the specific population used within the present study,
few had even reached 21, the legal age for drinking in the
state in which the study was conducted. If the groups had
been compared at a later age, or stage of life, such as mid-
to-late adulthood, it is hypothesized that a significant or
meaningful difference would have been observed.

Conclusions and implications

In summary, results of this study clearly show that there are
distinctive patterns of substance use from adolescence to
young adulthood. Not all adolescents who are experiencing
mild to moderate problems with substance use go on to
develop a dependence disorder. In fact, results of this study
suggest that only one subgroup of adolescents developed
more severe problems with substance use over time. Of the
majority that did not show this negative trajectory, a subset
showed a gradual reduction in use from adolescence to
young adulthood, and another subgroup maintained a rela-
tively stable pattern of low decreasing use.

Results of the present study confirm the importance of
intervening early in order to prevent the progression of ado-
lescents” substance use. Whereas the study findings do not
indicate superior longer-term outcomes for those youths
whose parents were involved, we appreciate that in many
instances parent involvement may be preferred (e.g., for
younger teenagers). The study also highlights the importance
of tailoring an intervention to meet the unique needs of
adolescents. While a brief intervention seems to be effective
for adolescents with mild to moderate substance use, it also
seems less effective for those with more severe substance
abuse problems. In fact, results of this study suggest that
there are unique differences in the treatment needs of



adolescents who are abusing one versus two categories of
substances, with those abusing multiple categories in need of
more intensive treatment or interventions.

The results also suggest that tailoring interventions may
promote effectiveness. For example, youths with a conduct
disorder or an anxiety disorder may have different needs
that are essential to consider when planning an intervention.
For example, adolescents with a co-occurring disorder will
benefit from personalizing content to address triggers and
cravings specific to the youth’s coexisting problem.

Overall, results of this study provide support for the posi-
tive effects of a brief intervention with adolescents. Given
the brief, preventative, and cost-effective nature of these
interventions, it is important that health care providers
engage in regular screening and early intervention to address
early use of substances during adolescence. Also, given that
these interventions are easy to teach, policymakers should
consider efforts to train educators and other providers in
school settings (Winters, Leitten, Wagner, & O’Leary
Tevyaw, 2007). As evidenced by the results of this study,
schools are an effective setting to reach and deliver brief
interventions to adolescents who are experiencing mild to
moderate substance abuse problems.

Limitations

The previous findings need to be considered in light of
methodological limitations. The most salient limitation is
the study’s small sample size that resulted from attrition.
Many significant or meaningful findings may have been
missed, and this issue also limited generalizability of the
study findings. It is relevant to keep in mind that study par-
ticipants (N =74) were older in age and less diverse in terms
of racial and ethnic background compared to those in the
original BI study but not assessed at this last follow-up.
Also, the alcohol findings need to be interpreted with cau-
tion given there were differences on baseline alcohol use
variables between the attrition and contacted groups.
However, the concern of a bias in the observed intervention
effects is lessened given that the contacted group had a
higher alcohol severity profile (significantly higher baseline
scores on symptoms of alcohol abuse and dependence) than
the attrition group at baseline. Thus, the study sample was
not biased in the “less-severe” direction. It is also relevant to
consider the statistical approach that was used to identify
the distinctive patterns. Cluster analysis, while helpful in
identifying subgroups of individuals, fails to effectively
model the process of change and growth over the course of
time. There are currently more sophisticated statistical pro-
cedures available to analyze longitudinal patterns. Group-
based trajectory modeling is one such approach, which has
been “designed to identify clusters of individuals, called tra-
jectory groups, who have followed a similar developmental
trajectory on an outcome of interest” (Nagin & Odgers,
2010, p. 111). This procedure has commonly been used
within the adolescent substance abuse field to identify dis-
tinctive longitudinal patterns, or developmental pathways, of
substance use following treatment for addictive disorders.
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But given the sample size, the cluster analysis is viewed as
an acceptable approach. Also, the reporting on a 12-month
period may be subject to poor recall, although this time
period is a standard one in the field and has been shown to
be associated with reliable information (Johnston &
O’Malley, 1997; Maisto, Connors, & Allen, 1995).
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