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Abstract

This study examined drug-treatment-related reductions in alcohol and marijuana use, cigarette smoking, and nondrug offending among
male adolescents who had been adjudicated of a serious (almost exclusively felony) offense. Results indicated that the “real-world” drug
treatments that these adolescents experienced had significant effects on substance use, which could not be explained solely by incarceration in
controlled environments. However, effects on cigarette smoking and criminal offending were found only for treatments that included family
involvement. Results suggest that involving families in adolescents’ treatment may be useful for promoting desistence from criminal

offending in this population. © Published by Elsevier Inc.
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1. Introduction

Juvenile criminal offending is a significant social and
public policy concern, with approximately 1 million
adolescents in the United States formally processed within
the justice system each year (National Mental Health
Association, 2000; Snyder, 2002). Adolescent offenders
show high rates of substance use as well as clinical substance
use disorders, with estimated prevalences of disorder ranging
from 25% to 67% across studies and justice system settings
(Johnson et al., 2004; Teplin, Abram, McClelland, Dulcan,
& Mericle, 2002). Moreover, substance use has been shown
to maintain offending behavior (Hussong, Curran, Moffitt,
Caspi, & Carrig, 2004; Wiesner, Kim, & Capaldi, 2005;
Young, Dembo, & Henderson, 2007), with bidirectional
relations between substance use and offending that form a
“drug—crime cycle” (Vanderwaal, McBride, Terry-McElrath,
& Van Buren, 2001).
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Multiple mechanisms likely underlie these bidirectional
relations between substance use and offending, including both
shared risk factors and mutual influences. Substance use itself
involves illegal behaviors (e.g., buying and possessing illegal
drugs), and these activities may also maintain adolescents’
membership in an antisocial peer network, within which social
norms and opportunities support criminal offending. Substance
use may also create a need for income that can be met through
criminal activity. Moreover, the pharmacological effects of
substance use may impair judgment and decision making and
thus increase participation in illegal behavior. Finally, substance
use may interfere with adolescents’ abilities to successfully
occupy and fulfill adult roles (Yamaguchi & Kandel, 1985),
which prevent them from “maturing out” of criminal behavior
(Bachman et al., 1997; Chen & Kandel, 1995).

Not surprisingly then, substance abuse treatment is often
seen as a potentially useful intervention to achieve reduc-
tions in both substance use and criminal offending. A small
but rapidly growing number of studies have shown that
substance use treatment can produce statistically significant
reductions in use among juvenile offenders (or in samples in
which most but not all of the participants are juvenile
offenders; e.g., Hser et al., 2001; Dennis et al., 2005; Randall
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& Cunningham, 2003). However, as noted by Morral,
McCaffrey, and Ridgeway (2004), most studies of adolescent
drug treatment examine ‘“research” therapies, which are
theory driven and delivered with high fidelity within tightly
controlled research settings and designs. By contrast, Morral
et al. (2004) note that the most common treatments that are
actually received by adolescent offenders are not research
therapies, but rather community therapies, which are
delivered under nonstandardized conditions by leaders who
may not be highly trained (and perhaps themselves in
recovery from drug abuse). Moreover, these differences in
treatment implementation are likely to affect outcomes.
Studies have suggested that the treatment effects seen in
tightly controlled efficacy trials are greatly reduced when
treatment is implemented in real-world settings (Curtis,
Ronan, & Borduin, 2004).

Little is known about the effects of the variety of drug
treatments that are typically delivered to juvenile offenders
in the real world rather than in the context of a treatment
outcome research study. Morral et al. (2004) found that one
such program was effective in reducing substance use among
juvenile offenders but was not successful in reducing their
criminal offending. The first goal of this study was to
examine the effects of substance abuse treatments that were
received by a sample of serious juvenile offenders in the real
world rather than in the context of a treatment outcome study.
We refer to these interventions as treatment “as usual”,! and
we test their effects on reducing substance use and criminal
offending. A noteworthy contribution of the study is that it
focuses on a sample of serious (almost exclusively felony)
offenders, who are a rarely studied but important subgroup
from a policy perspective.

Moreover, within the adolescent drug treatment literature,
different treatment approaches have shown some positive
results (including cognitive behavior therapies, contingency
management, multidimensional family therapy, multisyste-
mic therapy, residential treatment, and 12-step methods), but
no one treatment modality has proved to be consistently
superior (Dennis et al., 2005; Morral, McCaffrey, Ridgeway,
Mikherji, & Beighley, 2006). Accordingly, rather than
advocate for one particular treatment modality, several
groups, including the National Institute on Drug Abuse
(NIDA, 2006) and the American Academy of Child and
Adolescent Psychiatry (Bukstein et al., 2005), have
described a set of elements that are thought to define high-
quality treatment and thus constitute “best practices” or
“quality elements” (Drug Strategies, 2005). For example, the

! We refer to these interventions as treatments as usual rather than
using Morral et al.’s (2004) term community therapies. The term com-
munity therapy might be misleading when applied to a sample of serious
juvenile offenders who largely receive treatments in residential correctional
settings that are not embedded in the community (Mulvey, Schubert, &
Chung, 2007). Our use of the term treatments as usual is meant to refer to
the interventions that were received by our sample of serious juvenile
offenders in the real world rather than in the context of a treatment
outcome research study.

NIDA (2006) principles of drug treatment for criminal
justice populations note that treatment must last long enough
to produce stable changes and that those with severe drug
problems or co-occurring disorders usually require treatment
that lasts at least 3 months. Both the American Academy of
Child and Adolescent Psychiatry standards and the Drug
Strategies best practices note that substance abuse treatment
for adolescents requires family involvement.

These best practices were generated through a consensus
of expert professional judgment using available empirical
evidence, and little is known about either their use or impact.
Some research suggests that programs actually incorporate
approximately half of the elements that are recommended,
both in the general adolescent population (Brannigan,
Schackman, Falco, & Millman, 2004) and within the
juvenile justice system (Henderson et al., 2007). Thus,
adolescents do not routinely receive treatment that includes
all of these best practices. Importantly, there is only limited
evidence about how these elements actually affect treatment
outcomes for juvenile offenders. Accordingly, a second goal
of'this study was to examine whether treatments that lasted at
least 90 days (compared to shorter treatments) and treatments
including family involvement (compared to treatments
without family involvement) were associated with greater
reductions in substance use and offending.

Furthermore, the literature on adolescent drug treatment has
recently noted that cigarette smoking is often overlooked as a
treatment outcome because of the (mistaken) belief that
attempts at smoking cessation will undermine sobriety (Bobo,
Mcllvain, Lando, Walker, & Leed-Kelly, 1998). However, the
serious negative health consequences of cigarette smoking are
well known, and adolescents’ decreased smoking after
substance use treatment has actually been associated with
decreases in other forms of substance use (Myers, Doran, &
Brown, 2007). Because cigarette smoking is often overlooked
as a treatment outcome, little is currently known about whether
drug treatment influences cigarette smoking among adolescent
offenders. Accordingly, a third goal of this study was to
examine treatment effects on cigarette smoking outcomes.

Finally, any effort to examine the relations among
substance use, substance use treatment as usual, and criminal
offending among adolescents in the justice system faces
significant methodological challenges. First, adolescents in
the justice system are not typically randomly assigned to
interventions, and this limits the strength of any inferences
that can be drawn about treatment effects. A recent,
innovative approach to this problem was provided by
McCaffrey, Ridgeway, and Morral (2004) in which they
used propensity score estimation with boosted regression to
address the selection issue. This study adopted this approach
and used propensity score weighting in tests of treatment
effects (see also Morral et al., 2004, for an empirical
example). Second, adolescents in the justice system are
differentially housed in controlled environments (such as
prison, detention, or residential treatment) for varying
periods, and their access to substances (and opportunities
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for criminal offending) vary as a function of their exposure to
these restricted settings (Piquero et al., 2001). Most previous
studies have simply ignored the effects of placement in
controlled environments, which may overestimate treatment
effects (McCaffrey, Morral, Ridgeway, & Griffin, 2007).
Although there is no perfect solution to this problem, the
current analyses extended prior research by including the
proportion of “supervised” time (PST; i.e., residence in a
controlled environment) at each time-point as a covariate in
the models, as well as testing whether treatment effects varied
as a function of time spent in controlled settings. Third, this
study examined effects on a range of outcomes including
alcohol use, marijuana use, cigarette smoking, and nondrug
criminal offending both in the short term (6 months after
treatment) and the long term (12 months after treatment).

In summary, more detailed information is needed about
the effects of real-world drug treatments with juvenile
offenders. This study examined the relation of such drug
treatments to reductions in substance use and criminal
offending among a sample of male serious juvenile offenders.
In addition, this study assessed the use and impact of 2
recommended elements of treatment. That is, we tested
whether treatment duration of at least 90 days (compared to
shorter treatments) as well as treatments including family
involvement (compared to no family involvement) were
associated with greater reductions in substance use and
offending. We expanded the view of relevant outcomes by
examining treatment effects on cigarette smoking. A
noteworthy contribution of the study is that it focuses on a
sample of male serious (almost exclusively felony) offenders,
who are a rarely studied but important subgroup from a
policy perspective.

2. Methods
2.1. Participants

The present sample consisted of 429 male adolescent
juvenile offenders from an ongoing longitudinal study of
desistance from crime (Pathways to Desistance Project;
Mulvey et al., 2004). This subsample was selected to
include all of the males who reported some substance use at
the beginning of the study and who either received no drug
treatment at all (the untreated group) or received some
treatment with a subsequent 12-month period of no
treatment to allow for the observation of a long-term
outcome (see below for specific selection criteria).

The full sample (N = 1,354, 86% male, ages 14—17 at
the time of the referring offense) were recruited in Phoenix
(n = 654) and Philadelphia (n = 700) after a review of court
files indicated that they had been adjudicated delinquent or
found guilty of a serious offense (almost entirely felonies).
Eligible crimes included felony offenses against persons
and property, as well as several misdemeanor weapons
offenses and sexual assault. Enrollment of males with a

drug offense was capped at 15% to ensure a heterogeneous
sample with respect to criminal offending. The range of
committing offenses was 40.6% for violent crimes against
persons (e.g., murder, rape, robbery, assault), 25.6% for
property crimes (e.g., arson, burglary, receiving stolen
property), 10.1% for weapons, 3.9% for sex crimes, 15.8%
for drug-related crimes, and 4% for other crimes (e.g.,
conspiracy, intimidation of a witness). On average, court
records indicated a lifetime history of about 2 prior petitions
to court (not including probation violations).

Sample retention has been excellent. Two percent of
participants dropped out of the study and two and a half
percent have died. Of the remaining participants, retention
ranged from 92% to 93% over the follow-up periods (90%—
91% of all living participants; 88%—89% of all those who
enrolled at Wave 1).

For this analyses, a subsample was selected according to
the following criteria: (a) male participants; (b) at baseline,
reported past 6 months use of alcohol, marijuana, or other
illegal drugs; (c) for the untreated group, reported receiving
no substance use treatment over the entire 36 months of
study; (d) for the treated group, reported substance use
treatment at either the 6-, 12-, 18-, or 24-month interviews
with a subsequent 12-month period of no treatment; and (e)
having no missing data on the treatment variable across all
6 waves. This resulted in a sample of 429 participants.
These 429 participants did not significantly differ from the
total male sample in average age (16.1 in both cases), race
(38% African American, 38% Hispanic, 20% Non-Hispanic
Caucasian, and 4% “other” in the current subsample vs.
corresponding percentages of 42%, 34%, 19%, and 5% in
the total sample), prevalence of Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition past year
substance abuse or dependence at baseline (using the
Composite International Diagnostic Interview [CIDI],
World Health Organization [WHO, 1997], 32% in the
current subsample compared to 34% in the total sample),
and self-reported criminal offending at baseline (using Self-
Report of Offending variety scores, Huizinga, Esbensen, &
Weihar, 1991).

2.2. Procedure

Research participants provided informed consent, and all
of the procedures for this study met the requirements of the
Arizona State University Institutional Review Board and
the Helsinki Declaration of 1975. Data were collected with
computer-assisted interviews every 6 months at the
participants’ homes, in libraries (or other public places),
or in facilities. All measures and associated skip patterns
were programmed onto laptop computers. Trained inter-
viewers read each item aloud, and to maximize privacy,
respondents could choose to enter their responses on a key
pad (in some incarceration facilities, this option was not
available). Honest reporting was encouraged, and con-
fidentiality was assured by confidentiality protections
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provided by statute to the Department of Justice. On
average, interviews took about 2 hours to complete (with
the exception of the baseline interview, which was
completed on 2 consecutive days; approximately 2 hours
each day), and participant payments ranged from $50 to
$115 depending upon the interview period (see Schubert et
al., 2004 for details).

2.3. Measures

2.3.1. Proportion of supervised time

At each interview, participants self-reported overnight
stays in controlled environments including jails, prisons,
detention centers, and residential treatment facilities, all of
which limit access to alcohol, illegal drugs, and to some
extent, opportunities for criminal offending (Piquero et al.,
2001). The PST variable was calculated by taking the total
number of days that participants spent in controlled
environments during the recall period and dividing it by
the total number of days in the recall period, resulting in
proportion scores ranging from 0 to 1. Across the 36
months of data used for this study, 21% of the sample
were never in a supervised setting, and the average time
spent in a supervised setting was 0.32 (SD = 0.27) or 11.5
months. The PST at each 6-month interval was used as a
time-varying covariate in the analyses.

2.3.2. Alcohol, marijuana, and cigarette use

At each interview, participants self-reported the fre-
quency of their past 6-month use of alcohol, marijuana use,
and cigarette smoking with items taken from previous
research (Chassin, Rogosch, & Barrera, 1991; Sher, 1987).
Because of the nonnormal distribution of the data, the
responses were collapsed from eight categories into five: 0
(never), 1 (one to five times), 2 (one to three times per
month), 3 (one to three times per week), and 4 (four times
per week or more). However, this still did not normalize the
distribution for cigarette smoking. Accordingly, we trans-
formed this outcome using the following expression

4(yr-1).

2.3.3. Nondrug criminal offending

At each interview, adolescents self-reported their
engagement (over the past 6 months) in 22 criminal
behaviors including both property crimes and aggressive
offending (Huizinga et al., 1991). For the current
outcome measure, we used the number of different
offenses that were reported (i.e., a variety score), after
eliminating three drug-related offenses (i.e., possession,
use, and sales of illegal drugs) to avoid overlap with
the substance use outcomes (leaving 19 SRO items). A
nondrug offending score was created by calculating a
percentage of the items endorsed. Adequate reliability
and validity as well as some evidence of measurement
equivalence across race and gender have been reported
elsewhere on the complete instrument (see Knight,

Little, Losoya, & Mulvey, 2004). On average, partici-
pants included in these analyses reported (at baseline)
committing three different nondrug offenses in the past
6 months (Substance Abuse and Mental Health Services
Administration, 2007).

2.3.4. Substance abuse treatment

At each 6-month interview, adolescents self-reported the
drug and alcohol treatments they received over the past 6
months using a modified version of the Child and Adolescent
Services Assessment (Ascher, Farmer, Burns, & Angold,
1996). For each form of treatment, we asked whether the
treatment was specifically for drug or alcohol problems.
Participants self-reported whether they had seen a mental
health professional (e.g., a psychologist, therapist, or
counselor), attended community support groups like AA or
NA, been hospitalized or stayed in a drug or alcohol unit of a
hospital (including detoxification), attended a day program in
a hospital, or received court-ordered drug or alcohol
treatment. Thirty-four percent of the current sample (n =
146) received treatment at 6, 12, 18, or 24 months. Duration
of treatment was determined based on the length of time that a
participant reported receiving treatment rather than by the
intended or planned length of intervention and was
dichotomized as 90 days or more (62% of those treated)
versus less than 90 days (38%). Family involvement in
treatment was dichotomized as any (27%) versus none (73%).

Four time-points were defined to assess treatment effects.
The pretreatment score was the alcohol, marijuana use,
cigarette smoking, or nondrug criminal offending reported at
6 months before treatment was received; the concurrent
treatment score was the alcohol, marijuana use, cigarette
smoking, or nondrug criminal offending reported at the same
wave that treatment was received; the 6-month posttreatment
score was the alcohol, marijuana use, cigarette smoking, or
nondrug criminal offending reported 6 months after treat-
ment was received (this time-point was used to assess the
short-term treatment effect); and the /2-month post treatment
score was the alcohol, marijuana use, cigarette smoking, or
nondrug criminal offending reported 12 months after
treatment was received (this time-point was used to assess
the long-term treatment effect). Each model used three time-
points to estimate either the short-term treatment effect
where the third time-point was the outcome measured 6
months posttreatment or the long-term treatment effect
where the third time-point was the outcome measured 12
months posttreatment.

2.3.5. Untreated group

The untreated group (n = 283 or 66% of the subsample)
was composed of all participants who did not receive
treatment over the 36 months. To synchronize the substance
use scores of the treatment group with the untreated group,
participants from the untreated group were allocated at
random by selecting cases that match the time period when
participants received treatment.
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2.3.6. Propensity score variables

Because adolescents in the justice system are not
randomly assigned to drug and alcohol treatment, propensity
score analyses were conducted to correct for pretreatment
differences using the baseline and first follow-up values on a
wide range of pretreatment characteristics. The specific
characteristics selected were modeled after those used in
Morral et al. (2004), who used propensity scores for a similar
purpose in modeling nonrandom assignment to substance
abuse treatment in an adolescent sample. The 41 character-
istics were: dummy coded variables for race (Caucasians,
Hispanics, and African Americans), school participation
(having GED or attending school), alcohol and drug abuse or
dependence diagnoses (from the CIDI), maximum number of
drugs used (lifetime and past 6 months), frequency of drug
use (lifetime and past 6 months), sum of 10 possible alcohol
or drug dependence symptoms (lifetime and past 6 months),
sum of 17 possible alcohol or drug-related social con-
sequences (lifetime and past 6 months), number of recorded
prior juvenile court appearances, self-reported offending
(SRO subscales of Property Crimes, Violent Crimes, and
Drug Crimes), PST during the initial 6 months of study,
parental education (highest year), parent criminality (parti-
cipant report of mother and father arrests, dichotomized and
summed 0-2), parental heavy drinking (participant report of
mother and father heavy drinking dichotomized and
summed, 0-2), peer drug advocacy (sum of three items:
How many of your friends sold drugs?” “How many friends
claim you need to be high on drugs to have a good time?”
and “How many of your friends suggested that you should
sell drugs?”; from Thornberry, Lizotte, Krohn, Farnworth, &
Jang, 1994), peer criminality and mental health (proportion
of four closest friends arrested or jailed), gang involvement
during the initial 6 months of study, Major Depression and
Posttraumatic Stress Syndrome diagnoses from the CIDI
(WHO, 1997), current overall psychological functioning
(Global Severity Index of the Brief Symptom Inventory;
Derogatis & Melisaratos, 1983; and impulse control,
Weinberger & Schwartz, 1990).

3. Results
3.1. Propensity score model

Propensity scores were calculated using the Generalized
Boosted Regression Models (GBM) algorithm (Ridgeway,
2004). The probabilities (p) were used as weights (w) in these
models and defined as Tx + (1 — Tx) x w, where Tx is an
indicator variable for treatment (1 = treated, 0 = untreated),
and w =1/ (1 — p) is the odds ratio of a participant who
received treatment (Hirano, Imbens, & Ridder, 2003). The
weights (the inverse of the nonparametric propensity score)

% Details regarding these propensity score variables are available
upon request.

were applied to substance use scores and nondrug offending
scores for participants in the group that did not receive drug
treatment. This serves to reduce the differences between the
treated and untreated groups on the variables that are
potentially confounded with receiving treatment (Morral et
al., 2004). We repeated the same procedures and created sets
of propensity scores for comparing (a) treatment versus no
treatment; (b) treatment for more than 90 days versus no
treatment; (c) treatment for less than 90 days versus no
treatment; (d) treatment for more than 90 days versus for less
than 90 days; (e) treatment with family involvement versus
no treatment; (f) treatment without family involvement
versus no treatment; and (g) treatment with family involve-
ment versus treatment without family involvement. In each
case, we first tested the adequacy of the propensity score
model in reducing differences between the two groups by
comparing them on the 41 potentially confounding variables
(which were described earlier in the Methods section) both
before and after weighting the untreated group scores.

For the overall comparison (treatment vs. no treatment),
the mean effect size (Cohen’s d) for the group differences
before weighting was 0.26 (range = 0.05—0.50), and the
treated and untreated groups significantly differed on 29 of
the 41 (70.7%) potentially confounding variables (z tests, all,
ps < .05). After weighting, the mean effect size dropped to
0.06 (range = 0.01-0.17), and there were no significant
between-group differences.

Comparing treatment that lasted 90 days or more to the
untreated group, before weighting, the mean effect size for
the group differences was 0.22 (range = 0.01-0.71), and the
groups significantly differed on 23 of the 41 (56.1%)
variables (¢ tests, all ps < .05). After weighting, the mean
effect size was reduced to 0.11 (range = 0.01-0.23), and
there was only one significant group difference (fewer than
expected by chance). For treatment of less than 90 days
compared to the untreated group, before weighting, the mean
effect size for the group differences was 0.29 (range = 0.05—
0.63), and the groups differed on 26 (64.4%) of the variables.
After weighting, the mean effect size was reduced to 0.12
(range = 0.01-0.25), and there were no significant between-
group differences. For longer compared to shorter treatment,
before weighting, the mean effect size for the group
differences was 0.22 (range = 0.01-0.84), and the groups
differed on 10 (24.3%) of the variables. After weighting, the
mean effect size was reduced to 0.14 (range = 0.01-0.72),
and the groups differed on two variables (the number that
would be expected by chance).

Comparing treatment with family involvement to the
untreated group, before weighting, the mean effect size for
the group differences was 0.29 (range = 0.01-0.84), and the
groups significantly differed on 19 (46.3%) of the variables
(¢ tests, all ps < .05). After weighting, the mean effect size
was reduced to 0.13 (range = 0.01-0.45), and there was
only one significant difference (below what would be
expected by chance). Comparing treatment without family
involvement to the untreated group, before weighting, the
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mean effect size for the group differences was 0.24 (range =
0.01-0.44), and the groups differed on 24 (58.5%) of the
variables. After weighting, the mean effect size was reduced
to 0.08 (range = 0.01-0.21), and there was only one
significant difference (below what would be expected by
chance). Finally, comparing treatment with and without
family involvement, before weighting, the mean effect size
for the group differences was 0.19 (range = 0.01-0.68), and
the groups significantly differed on 2 of the predictor
variables. After weighting, the mean effect size was reduced
to 0.10 (range = 0.01-0.26), and there were no significant
differences. Thus, in each case, our propensity score models
were successful in eliminating the number of significant
between-group differences either completely or to chance
levels or below.

3.2. Testing the effects of treatment

Treatment effects were tested in a series of Hierarchical
Linear Modeling analyses using Proc Mixed implemented
in SAS Version 9 (SAS Institute Inc, 1999) to examine
rates of within-person change in adolescents’ frequency of
alcohol use, marijuana use, and cigarette smoking, as well
as nondrug criminal offending. Using multilevel analyses
that included the propensity-score-derived weights
described earlier, variability in substance use and offending
were represented in a Level 1 model that accounted for
within-person variability and included initial status,
growth, and the time-varying effect of PST (i.e., PST at
that 6-month interval). The Level 2 model represented the
sources of between-person differences over time that were
associated with treatment. We also tested (in separate
models because of sample size constraints) for variation in
treatment effects as a function of treatment duration and
family involvement. When Level 1 and Level 2 models are
combined, the interactive effects of PST on treatment- and
time-related change in substance use are estimated; thus,
substance use and offending scores were adjusted by PST.

An important feature was the inclusion of deflection terms
in the Level 1 models (as suggested by Raudenbush, 2001).
As noted earlier, we used reports of the outcomes at three
time-points for examining the short-term treatment effects
use (6 months prior to treatment, at the time of treatment, and
6 months posttreatment) and for the long-term treatment
effects use (6 months prior to treatment, at the time of
treatment, and 12 months posttreatment). For the treatment
group, the deflection terms represent the change in the slope
of the substance use/offending scores before and after
receiving treatment. For the untreated group, the deflection
term represents the natural change in the substance use/
offending scores over the same period.

These deflection terms allowed us to test the effects of
treatment in 2 ways. First, among those who received
treatment, we compared their predicted scores based on
their pretreatment slope to their observed posttreatment
scores and tested whether this difference significantly

differed from zero. That is, a beneficial effect of
treatment should produce an observed posttreatment
score that was significantly lower than the score that
was predicted based on the pretreatment slope. An
example is provided in Fig. 1A. The negative deflection
(i.e., —0.63) for those who received treatment indicates
that there is a difference of —0.63 between the observed
and expected posttreatment alcohol use scores in the treated
group. Moreover, this deflection was significantly different
from zero. Table 1 presents each deflection score for both the
treated and untreated groups, and the asterisks associated
with these scores indicate whether they significantly differed
from zero.

Another method of evaluating treatment effects is to
compare the deflections in the treated group with the
deflections in the untreated group (see Fig. 1). If treatment
has a beneficial effect, there should be larger negative
deflections in the treated group than in the untreated group.

A Short Term Treatment Effect
25
21 Treatment ...
D=-863
&
2 151
3 —=TT... JD=.22
‘é No Treatment
8 14
<
0.51
0 T T
1
Time Point
B Long Term Treatment Effect
25
2 4
@
2 15- Treatment
S T
8 1 D=.27
< No Treatment
0.54
0 T T
1 4

2
Time Point

Fig. 1. Example model testing short-term (A) and long-term (B) treatment
effects on alcohol use. The letter D indicates the deflection, which is the
difference between the predicted and observed score. The solid line indicates
the actual observed scores and the dotted lines indicate the predicted scores
at PST = 0. The deflections are identical across levels of PST because there
were no significant PST by treatment interactions. Time-points are the
following: 1 = pretreatment, 2 = concurrent, 3 = 6 months after treatment,
and 4 = 12 months after treatment.
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For example, in Fig. 1A, this represents a comparison of the
—0.63 difference between the observed and expected alcohol
use in the treated group compared to the +0.22 difference
between the observed and expected alcohol use in the
untreated group. In this example, the alcohol use of those who
received treatment was 0.63 scale points lower than their
expected use based on their pretreatment slope, whereas the
alcohol use of those who did not receive treatment was 0.22
scale points higher than their expected use (the same values
for the long-term effect are in Fig. 1B). Differences between
the deflection scores for the treated and untreated groups were
evaluated with ¢ tests. Table 1 presents the ¢ values and the
significance levels for each comparison.®**

Across the different models, there were significant main
effects of PST, such that in all models, higher PST was
significantly associated with less alcohol use and less

3 Level 1 and Level 2 equations are defined as follows:

Level — 1: Yl_/ = To; + TE]iTIMEij + TL’Z,‘PSTij + H;iPST,'j X T]MEU + 5liZI'j
+ (52,’2[/' X PSTV + &jj

moi = Boo + BorXi + roi
T = Bro + BuXi + i
Toi = Pog + B Xi (1)
T3 = Bso + a1 Xi
01 = Ao+ 411X;
03i = Apo + 421X;

Level —2:

where, Y is the outcome of interest (e.g., substance use, cigarette smoking
or nondrug offending), X denotes the treatment effect tested (e.g., overall
treatment, treatment duration 90 days or more, less than 90 days, treatment
with family involvement, treatment without family involvement) and
compared to the untreated group. The variable TIME;; denotes the time-
points when outcomes are measured and it is centered at the last point. The
variable Z;; is a dummy variable taking the value of 1 at the third time-point
and 0 elsewhere, §;; is the deflection slope measured for participant i
between concurrent and 6-month posttreatment time-points when testing
short-term effects (and the time-points concurrent and 12-month posttreat-
ment when testing long-term effects), and 0, is the deflection slope
interacting with PST (see Raudenbush, 2001). The weights from the
propensity score model were applied as described in the text. When Level 2
equations are placed into Level 1 from the equations (1) we have the
following mixed model:

Yy = Boo + BorXi + B1oTIME;; + B1.X; X TIME + By PST; + S5, X
x PST;j + B3yPST; x TIME; + By, X; x PST; x TIME; + 410Z;
+ A11.X; % Z,‘j -+ A2OZij X PST,‘j + Ay X; X Zij X PST,']'
+ (ro; + riTIMEy + &) (2)

This model includes the pretreatment growth rates for the treated and
untreated groups (i.e., fBi;), and the interaction of the pretreatment
growth with PST (i.e.,, f5;). Testing treatment effects relies on the
parameters associated with the deflection (i.e., Ao, or Ay;), and the
deflection interacting with PST (i.e., Ay or A,;). To test whether the
deflections in the treated group and the untreated group were
significantly different from zero, we used (Ao + Ay;) / SE(Ag + Ayg)
with a standard error defined as SE(A4o + 411) = /Var(4yo + 411) =
\/Var(Alo) + Var(4y;) + 2Cov(49, 411). To test whether the deflections
in the treatment group were significantly different from the deflections in
the untreated group, we examined the t-test for the A, parameter estimate.
For brevity, the rest of the parameters (e.g., i1 or 3;) in the model are not
reported in the text, but they were estimated to calculate the linear trend
from the pretreatment to the posttreatment period as well as the deflection
after treatment.

marijuana use, and this was also true for cigarette smoking
in all but one model. PST was significantly related to
nondrug offending in only one model. Importantly, however,
none of the models showed significant PST x Treatment
interactions for any outcome. Accordingly, we do not present
findings involving PST (although the effects of PST are
controlled in all reported models).

3.3. Overall effects of treatment vs. no treatment

Table 1 presents deflection scores for the treated and the
untreated groups, as well as the # values that test the significance
of the difference between the 2 deflections. There was a
significant effect of treatment in reducing observed alcohol use
from its predicted level in both the short and the long term, and a
marginally significant reduction from predicted levels of
cigarette smoking in the short term. These deflections were
significantly different from the untreated group for alcohol use
in the short term and the long term but not for any other
outcome. Treatment was associated with lowering of alcohol
use from its predicted level by 0.63 of a scale point (in the
short term) to 0.73 of a scale point (in the long term) on a 5-
point scale of drinking frequency.

3.4. Effects of treatment duration

3.4.1. Treatment of 90 days or more vs. no treatment

As shown in Table 1, treatment that lasted longer than 90
days was associated with significant short-term and long-
term reductions in observed alcohol use compared to
predicted levels, as well as significant reductions from
predicted levels of marijuana use in the short-term (and
marginally in the long term) and marginally significant long-
term reductions from predicted levels of nondrug offending.
These deflection scores for the long-duration treatment
group significantly differed from those of the untreated
group for alcohol use (in both the short term and long term)
and marijuana use (significant in the short term and
marginally significant in the long term). However, there
were no significant differences between the long-duration
treatment group and untreated group deflections for cigarette
smoking or self-reported offending. Reductions in alcohol

* Initial models included the effects of baseline substance use disorder
diagnosis and its interaction with treatment. However, because there were
no significant Treatment x Diagnosis interactions, the effects of diagnosis
were not considered further. The absence of these interactions with
diagnosis may be because we measured diagnosis only at baseline,
whereas treatment was provided at any time in the next 24 months. That
is, although treatment could have different effects on adolescents who do
and do not meet formal diagnostic criteria for substance use disorder, the
effects of diagnosis might not be detectable unless diagnosis is measured
at the time of treatment provision. Consistent with this interpretation, for
the treated group, substance use generally increased from baseline to the
time of treatment provision. This suggests that some of these treated
adolescents might have crossed the threshold for diagnosis some time after
the baseline assessment.
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Table 1

Short-term and long-term deflections in alcohol use, marijuana use, cigarette use, and offending among adolescents receiving and not receiving substance

use treatment

Alcohol use

Marijuana use

Cigarette use® Nondrug offending

Treatment comparison Short Long Short Long Short Long Short Long
Overall
Treatment (n = 146) —-0.63 —-0.73 -0.19 0.37 -0.20 -0.36 —-0.02 0.01
No treatment (n = 283) 0.22 ** 0.27* 0.36 0.33 —0.12 —-0.117 0.00 0.00
¢ value® =3.11%* —2.27%* -1.65 -0.07 —0.50 -0.90 —-0.76 0.20
Duration
>90 days (n =91) —-0.80 -1.47 —-0.86 -0.97 0.19 -0.10 -0.07 —0.08
No treatment (n = 283) 0.11 0.13 0.29 0.34 —-0.17 -0.15 -0.01 -0.02
¢ value® —2.55% —2.78* —2.58%* -1.807 1.58 0.14 -1.52 -1.05
<90 days (n = 55) —0.58 —0.63 —0.07 0.72 —0.24 —0.32 —0.02 0.02
No treatment (n = 283) 0.17 0.28 0.41 0.45 —-0.03 —-0.02 -0.01 0.00
¢ value® —3.05** -2.30%* -1.67 0.61 -1.42 -1.22 -0.47 0.40
>90 days (n =91) —-0.83 -1.33 -0.91 -1.05 0.17 —-0.04 -0.07 —-0.09
<90 days (n = 55) —-0.65 -1.11 0.19 0.33 -0.43 —-0.52 -0.01 0.00
¢ value® -0.24 -0.20 -1.28 -1.05 1.36 0.68 —-0.68
Family involvement
Family involved (n = 40) —0.92 ** —1.44 ** -0.51°F -0.32 —0.67 ** —1.54 ** —0.14 ** —0.14**
No treatment (n = 283) 0.20 0.19 -0.03 -0.15 0.10 0.12 -0.01 -0.03
¢ value® —3.13 ** —3.03 ** -1.14 -0.26 —3.80 ** —4.96 *** —3.97 ***ty -2.09*
Family not involved (n = 106) —0.59 ** —0.64* —-0.13 0.53 -0.15 -0.26 0.00 0.04
No treatment (n = 283) 0.17 0.31 0.39 0.42 —-0.13 -0.14 0.00 0.00
¢ value® —2.84 ** -2.16* -1.58 0.21 -0.11 -0.44 0.01 0.75
Family involved (n = 40) -0.95* —1.43%* —-0.61 -0.51 —0.68 ** —1.45** —0.14 ** —0.14*
Family not involved (n = 106) -0.22 0.19 -0.12 0.81 0.04 0.10 0.02 0.06
¢ value® -1.06 -1.54 —0.64 -1.10 -1.867 —2.39% -2.36* -1.817

Note. Negative deflections indicate reductions in substance use and offending. Asterisks indicate that the deflections are significantly different than zero.

 Cigarette use was transformed using the following expression: 4(\4/)771).

b Asterisks associated with the ¢ value indicate that the deflections from the two comparison groups significantly differ from each other. All ¢ test

comparisons were based upon the error term from the overall analysis.
* p<.05.
** p<0l.
K p<.001.
T p<.10.

and marijuana use from predicted levels ranged from 0.80 to
1.47 scale points on a 5-point scale of frequency.

3.4.2. Treatment of less than 90 days vs. no treatment

Table 1 shows that treatment that lasted less than 90
days was associated with significant short-term and long-
term deflections in alcohol use and significant short-term
and long-term deflections in cigarette smoking. However,
the treated and untreated groups significantly differed in
their deflections only for alcohol use (both short term and
long term). Reductions from predicted drinking were
approximately 0.60 of a scale point on a 5-point scale of
drinking frequency.

3.4.3. Treatment of 90 days or more vs. treatment of less
than 90 days

Table 1 shows that longer treatment was associated with
marginal negative deflections in alcohol use, but the
deflections for the longer duration treatment and shorter
duration treatment groups did not significantly differ for
any outcome.

3.5. Effects of family involvement in treatment

3.5.1. Treatment with family involvement vs. no treatment

As shown in Table 1, treatment that included family
involvement was associated with significant or marginally
significant reductions in observed versus predicted scores for
all outcomes except for long-term marijuana use. Moreover,
the family involvement and untreated groups significantly
differed in their deflections for all outcomes except
marijuana use (short term and long term). The average
reductions from predicted alcohol and cigarette use ranged
from 067 to 1.44 scale points on a 5-point scale.

3.5.2. Treatment without family involvement vs. no treatment

As shown in Table 1, treatment without family involve-
ment was associated with a significant negative deflection in
alcohol use (both in the short term and the long term), and the
alcohol use deflections for the non-family-treated and
untreated groups significantly differed. However, there
were no significant effects on outcomes other than alcohol
use. Treatment without family involvement was associated
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with reductions in alcohol use of approximately 0.6 of a scale
point on a 5-point scale (both short term and long term).

3.5.3. Treatment with family involvement vs. treatment
without family involvement

Table 1 shows that treatment with family involvement was
associated with significant reductions in observed compared to
predicted use of alcohol and in cigarettes and in observed
compared to predicted nondrug offending (both short term and
long term). However, the deflection scores for those treated with
and without family involvement significantly differed from
each other only in cigarette smoking and nondrug offending.

4. Discussion

Because adolescent offenders have high rates of substance
use disorders (Johnson et al., 2004) and because substance
use has been shown to delay desistance from offending
(Hussong et al., 2004), treatment for substance use disorders
has been considered as one method for promoting desistance
among juvenile offenders. However, despite a rapidly
growing literature, there is still much to be learned about
the impact of drug treatment for this population. In particular,
little is known about the effects of the usual treatments
received in the real world as opposed to those that are
administered under more tightly controlled conditions as part
of a research trial; little is known about the use and impact of
recommended best practices in substance use treatment, little
is known about the effects of substance use treatment on
cigarette smoking, and little is known about treatment effects
for serious juvenile offenders. This study provides some
information about these questions.

The first finding of note was that these real-world
substance use treatments had significant effects. Among our
sample of male serious juvenile offenders, those who
reported receiving some substance use treatment had levels
of posttreatment substance use frequency that were reduced
from the levels that were predicted by their pretreatment
trajectories. Moreover, their levels of use were reduced to a
greater extent than the natural overtime changes that were
observed among those who received no treatment. This
result is encouraging because it was seen in both short-term
(6 months) and long-term (12 months) outcomes and was
obtained above and beyond a consideration of the
percentage of time that the adolescents spent being housed
in a controlled residential environment (in which substance
use opportunities are likely to be curtailed). Thus, these
results cannot be entirely explained by incapacitation effects.
Although we do not have detailed information about the
content, quality, or implementation of these real-world
treatments, the current findings suggest that, as a group, the
various interventions that are being delivered to serious
juvenile offenders have some detectable positive effects.

Importantly, however, the pattern of effects was also
qualified in that effects varied depending on the duration of

treatment, the involvement of families, and the particular
outcome that was measured. One recommendation (by
NIDA, 2006) is that treatment must last for a “sufficient”
duration such that those with serious substance use
problems may require a period of at least 3 months of
treatment. Almost two third of our treated cases received
treatment that lasted this long, which is encouraging in
terms of the incorporation of this recommendation into
naturally occurring interventions. Because we measured
only the length of the time that the adolescents received
treatment, we cannot know the actual intended length of the
interventions. However, our data showed that treatment that
lasted 3 months or more constituted the only circumstance
in which marijuana use was significantly reduced. Perhaps
relative to the use of alcohol and cigarettes, the use of
illegal drugs is a marker for the increased severity that
requires longer treatment duration.

However, the only circumstance in which cigarette
smoking and criminal offending behaviors were signifi-
cantly reduced was when treatments included family
involvement. Moreover, only approximately one quarter
of our participants received treatments that included family
involvement. This is lower than recent data from a national
survey of program directors in the juvenile justice system,
in which most of the program directors (particularly for
community-based programs) reported incorporating family
involvement in their interventions (Henderson et al., 2007).
However, those findings were self-reports from a limited
sample of program directors who responded to the survey.
The low rates of treatment including family involvement in
our sample may more accurately reflect the types of
services that are actually received by serious juvenile
offenders, especially given that most of these services are
received in more secure institutional settings than in
community settings (see Mulvey et al., 2007).

Cigarette smoking is a target of intervention that is often
overlooked in adolescent substance use treatment, despite
the importance of its associated mortality and morbidity.
Moreover, rather than undermining sobriety, it has been
demonstrated that reductions in cigarette smoking after
substance use treatment are actually correlated with lower
levels of posttreatment adolescent alcohol use (Myers et al.,
2007). The findings that only treatments including family
involvement reduced cigarette smoking might reflect the fact
that adolescents are more likely to smoke cigarettes in the
presence of their family members than they are to use other
substances in the presence of their family members,
providing a relatively greater opportunity for family
influence on cigarette smoking.

Criminal offending, of course, is the outcome of most
direct interest in terms of justice system policy implications,
and only interventions with family involvement produced
statistically significant reductions in nondrug offending
(compared to treatments without family involvement). Our
findings are consistent with those that have supported the
use of family therapy (multidimensional family therapy,
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multisystemic therapy, functional family therapy) in redu-
cing antisocial behavior among adolescents (Liddle, 2004;
Woolfenden, Williams, & Peat, 2002). Moreover, some
evidence of effect was still detectable 1 year after the
termination of treatment. Thus, although alcohol use was
reduced in treatments without family involvement, broader
impact on important outcomes (cigarette smoking and
nondrug offending) was only obtained with family
involvement. Given the rather low prevalence of family
involvement in treatment in our sample (approximately one
quarter of the treated cases), justice system policies that
help to engage families might be useful in promoting
desistance from criminal offending.

Although our findings support the utility of drug
treatment for serious juvenile offenders, the magnitude of
these effects is also consistent with the broader literature in
suggesting statistically significant but relatively modestly
sized effects. In our data, reductions were in the range of
two-thirds to one-half scale points on a 5-point scale.
Although it is encouraging that these reductions were
observed in a sample of serious offenders and above and
beyond the consideration of “supervised time,” the magni-
tude of these effects also points to the need for innovative
strategies to increase the impact of these interventions.
Moreover, continuing posttreatment aftercare interventions
are likely to be needed to build on initial gains.

Although this study is important in studying real-world
treatments as usual, in studying the effects of treatment
duration and family involvement, in studying a sample of
serious juvenile offenders, and in considering the effects of
treatment on multiple outcomes, there are also limitations
that suggest caution about conclusions as well as future
research directions. First, studying treatment as usual means
that findings were produced by a heterogencous mix of
interventions, precluding recommendations concerning a
single specific treatment modality, and we lack information
on the quality of the treatments that were provided.
However, our findings concerning treatment duration and
family involvement have clear implications for practice.
Second, our findings are based on self-report data. Because
our inferences are based on change over multiple time-
points and because interviews were not conducted in the
context of a treatment outcome study, there is lowered
likelihood that social desirability biases would system-
atically influence the estimates of treatment-related changes
in substance use over time. Nevertheless, official arrest
records are being added to our data base, and future analyses
of official arrest data will be an important addition to our
outcomes. Third, although our use of propensity score
adjustment reduces the biases associated with nonrandom
assignment to treatment (and our propensity score adjust-
ments eliminated any between-group differences to chance
levels), we lack the strongest level of inference that would
be provided by random assignment to treatment. Thus, our
findings can supplement but cannot replace the more precise
knowledge that is gained through randomized clinical trials.

Fourth, our sample size is relatively small (particularly for
those who received family treatment) and did not contain
adequate numbers to study female offenders. This suggests
both a need for replication and also that the study of female
offenders is an important future direction. Finally, because
we wished to examine relatively long-term (1 year)
outcomes, we studied adolescents who had experienced a
l-year posttreatment interval in which they reported
receiving no drug treatment interventions. This means that
we could not examine the effects of any aftercare
interventions. Because substance use disorders are chronic
relapsing and remitting disorders, the provision of post-
treatment aftercare is an important component of interven-
tion. Larger effects on outcomes might have been produced
if aftercare interventions had been examined (cf.,, Chung,
Schubert, & Mulvey, 2007).

In summary, this study examined the effects of real-
world drug treatments as usual on a sample of serious
juvenile offenders. Results showed that treatment sig-
nificantly reduced substance use levels compared to
adolescents’ predicted trajectories and did so to a greater
extent than the naturally occurring changes over time
among adolescent offenders who did not receive treat-
ment. Moreover, these findings were produced above and
beyond a consideration of time spent in controlled
residential environments and thus cannot be entirely
explained by incapacitation effects. However, the pattern
of findings varied with treatment duration and the
presence of family involvement, as well as with the
outcome that was studied. Only treatments that lasted for
at least 90 days were successful in reducing marijuana
use, and only treatments that incorporated family
involvement were successful in reducing cigarette smok-
ing and nondrug criminal offending. The fact that only
one quarter of our participants reported receiving treat-
ments that incorporated family involvement suggests that
this recommended element is not being incorporated into
interventions with serious offenders and that policy
initiatives to encourage family involvement within juve-
nile justice interventions may yield positive outcomes.
Strategies to promote family involvement, increase the
magnitude of treatment effects, and incorporate aftercare
interventions to build on initial success are all important
future research directions.
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