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Abstract
The current study modeled trajectories of substance use from ages 15 to 20 among 1,095 male serious
juvenile offenders (M age = 16.54; 42% African-American, 34% Latino, 20% European-American,
and 4% other ethnic/racial backgrounds) and prospectively predicted trajectories from risk and
protective factors before and after controlling for time spent in a supervised setting. Results indicated
that supervised time suppressed age-related growth in substance use. Trajectories of offenders with
no supervised time and low levels of supervised time increased in substance use across age, whereas
offenders with high levels of supervised time showed no growth. Almost all risk and protective factors
had effects on initial substance use but only adolescent history of substance use, impulse control,
and psychosocial maturity had an effect on change in substance use over time. Findings highlight
the importance of formal sanctions and interventions superimposed on normal developmental
processes in understanding trajectories of substance use among serious juvenile offenders.
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Substance use/abuse is a significant problem among juvenile offenders (Abrantes et al. 2005)
who have approximately five times higher rates of drug use and three times higher rates of
substance abuse disorders than do non-offending juveniles (Grisso 2004). Additionally, drug
use and delinquent behavior are closely linked (White et al. 1999), with some data suggesting
that drug use facilitates youth aggression and violence (Welte et al. 2005) and hinders
desistance from offending (Hussong et al. 2004). Thus, examining patterns and predictors of
substance use among juvenile offenders is important in understanding and ameliorating
adjustment problems and recidivism in young offenders. Accordingly, the purpose of the
current study was to model age-related changes in alcohol and marijuana use among a sample
of serious juvenile offenders and to examine whether risk and protective factors that predict
substance use trajectories among the general adolescent population prospectively predict
substance use among serious juvenile offenders. To our knowledge, no study has examined
age-related change and predictors of alcohol and marijuana use among serious juvenile
offenders.

Examining patterns and predictors of substance use among offenders poses the unique
challenge of accounting for the impact of time in a supervised facility on offender trajectories.
Residence in a supervised setting may alter juvenile offender trajectories considerably, by
exhibiting deterrent or criminogenic effects (Bhati and Piquero 2008; Piquero and Blumstein
2007). Additionally, because time in a supervised facility alters exposure to risk and protective
factors as well as opportunities for these factors to affect substance use behavior, expectations
about how risk and protective factors function to predict substance use in non-offender
populations may not translate to an offender population. Accordingly, the purpose of the current
study was also to examine how time in a supervised facility affected substance use trajectories
of serious juvenile offenders and how supervised time interacted with psychosocial risk and
protective factors to predict substance use trajectories.

Ecological Influence of Supervised Settings on Age-related Growth in
Substance Use

Longitudinal studies of adolescents in community samples have found that substance use is
typically initiated in early to middle adolescence, and then increases to a peak at ages 18–25,
with declines beginning in the mid-20s (Chen and Kandel 1995), often with entry into adult
roles (Bachman et al. 2002). In contrast, serious juvenile offenders experience a variety of
sanctions and interventions and are likely to start their substance use at an early age. Thus,
their progressions in alcohol and marijuana use may not resemble those of their non-offending
age peers. Most importantly, serious juvenile offenders may spend a substantial proportion of
time in a locked facility (OJJDP 2001). Residence in a supervised setting likely restricts youths’
access to alcohol and illicit drugs due to the incapacitation effect of formal placement, and
therefore, may alter their trajectories considerably. Thus, it is important to account for time in
a supervised facility when examining offender substance use trajectories.

The issue of youths’ differential drug access and drug use during formal care is significant in
developmental criminology. Current theory in developmental criminology emphasizes the
importance of youths’ social context in constraining or promoting their anti-social
opportunities in the course of development (Catalano and Hawkins 1996; Steinberg et al.
2004). When delinquent youth are presented with many anti-social influences in the context
of disadvantaged, high crime neighborhoods, they are more likely to use drugs and participate
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in antisocial activities (Crane 1991; Sampson 1997). Removing adolescents from contextual
risk that promotes substance use in addition to the formal monitoring, structured time, and
physical security of supervised settings constrains adolescents’ access to and use of substances.
In addition, the interventions and substance use treatment that may be available in supervised
settings (Chassin et al. in press) may reduce substance use above and beyond the incapacitation
effect created by confinement.

In addition to developmental criminology theory, our expectation that supervised settings
would alter substance use trajectories was based on research by Piquero et al. (2001)
demonstrating that time spent in a supervised facility suppressed trajectories of criminal
behavior. These authors found that adjusting for supervised time resulted in an increase in
estimates of the arrest rate. Moreover, before adjusting for supervised time, results showed a
peak in criminal activity during the late teens and early 20s followed by a rapid decline for
almost the entire sample. However, after controlling for supervised time, results continued to
support a peak in criminal activity during the late teens and early 20s but showed that almost
30% of sample no longer initiated a decline in criminal activity upon reaching their early 20s.
In accord with Piquero et al.'s findings, we expected that youths’ residence in supervised
settings would directly suppress their trajectories of alcohol and marijuana use.

In addition to removing offenders from contextual risk factors that promote substance use and
introducing formal control mechanisms that suppress substance use, time in a supervised
facility may also alter exposure to other risk and protective factors predictive of substance use.
For example, time in a supervised facility would theoretically weaken the operation of
protective factors that are specific to the adolescent's social environment, such as family and
positive neighborhood influences (e.g. Stewart et al. 2002). Additionally, the restrictive nature
of formal supervision impedes the development of autonomy and maturity (Gold and Osgood
1992), which has been associated with reduced substance use (Ievers-Landis et al. 2006).
Further, the social segregation inherent to incarceration increases their exposure to antisocial
peers and may undermine their bonding to conventional norms as well as expectation for
success in these activities, which are also protective of substance use (Adams et al. 2003;
Buehler et al. 1966; Gold and Osgood 1992). Finally, formal supervision may introduce new
interventions and adult relationships (i.e. staff) in youths’ lives which may have a protective,
although time-limited, impact on offender substance use (Gold and Osgood 1992). Because
time in a supervised facility alters the adolescent's exposure to risk and protective factors as
well as opportunities for these factors to affect substance use, expectations about how risk and
protective factors function to predict substance use in non-offender populations may not
translate to an offender population.

Risk Factors Influencing Substance Use Escalation
Mental health problems have been linked with the early initiation as well as the relative
frequency and persistence of substance use. For example, diagnosis of a substance use disorder
is a strong and well-established predictor of an adolescent's future alcohol and drug use, and
adolescent substance use problems are generally prognostic of adult substance use problems
(Chassin et al. 1996; Kandel et al. 1986). Pre-existing psychological problems are also
predictive of both the onset and escalation of adolescent substance use (Shedler and Block
1990). Although associations between substance use and externalizing problems have been
more consistent and robust than associations between substance use and internalizing
symptoms, psychological distress (and particularly depression) has been linked to adolescent
substance use (Deykin et al. 1987). Accordingly, we tested adolescents’ history of substance
use disorder diagnosis and psychological distress as predictors of substance use.
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Associations with antisocial peers is another well-established predictor of juvenile substance
use (Dishion et al. 1995). Multiple mechanisms have been identified as underlying this relation
including selection (Engels et al. 1999), social influence (Kandel 1985) and reciprocal effects
(Krohn et al. 1996). Thus, we tested effects of antisocial peer association on offender substance
use. Moreover, gang involvement is a marker of affiliation with antisocial peers and has been
linked to drug use (Thornberry et al. 1993, 2003). Therefore, we also tested gang membership
as a predictor of substance use. Given that peers and social networks, such as gangs, play a
particularly critical role during the adolescent developmental period, juvenile offenders’
substance use may be especially influenced by their association with antisocial peers and their
gang involvement (for a review see Lipsey and Derzon 1998; Keenan et al. 1995).

Protective Factors Influencing Substance Use Escalation
Developmentalists have highlighted the role of social control factors in adolescent trajectories
of problem behaviors and substance use (Sampson and Laub 1993). One important source of
social control is bonding to conventional norms and activities and prior research suggests that
adolescents with high aspirations for conventional success are less likely to use substances
(Hawkins and Weis 1985). For offenders, aspirations for lawful behavior may be a particularly
important social control mechanism. Accordingly we tested offenders’ aspirations to stay out
of trouble with the law as protective against growth in substance use.

We also examined effects of adolescents’ capacity to control behavioral impulses, which is an
established protective influence for the development of drug and alcohol problems (Wong et
al. 2006). Impulse control, as a key source of self-regulation, enables youth to resist peer and
social influences to use alcohol and drugs (Gottfredson and Hirschi 1990). The positive impact
of impulse control on trajectories of adolescent substance use is also suggested by findings that
low self-control predicts higher levels of and greater growth in substance use among both high
risk youth and juvenile delinquents (Chassin et al. 2004; Wills et al. 1998). Problems with
impulse control are especially common behavioral precursors of antisocial behaviors for
serious juvenile offenders (e.g., Loeber and Farrington 1998; Otto et al. 1992). Thus, we tested
offenders’ impulse control as a protective mechanism against their increased use of substance
uses.

Finally, we examined effects of adolescents’ psychosocial maturity on substance use.
Psychosocial maturity protects individuals from vulnerability to antisocial and problem
behaviors (Cauffman and Steinberg 2000). Adolescents that achieve psychosocial maturity are
able to make socially responsible decisions and desist from substance use and other delinquent
behaviors (Steinberg et al. 2004). It is also noteworthy that higher levels of maturity have been
linked with lower substance use even after taking into account the effects of parental and peer
drinking (Jones et al. 1989). Associations between offender substance use and psychosocial
maturity are of particular interest given that psychologists have questioned whether time in
supervised facilities may impede the healthy development of psychosocial maturity (Chung et
al. 2005). Thus, we tested effects of offenders’ psychosocial maturity as protective against
increased substance use.

Study Purposes and Hypotheses
The first purpose of the current study was to model trajectories of substance use among a sample
of serious juvenile offenders between ages 15 and 20 to examine whether escalations in
substance use typically found in the age period 15–20 in the general adolescent population
extend to serious juvenile offenders. The second purpose of the study was to examine how time
in a supervised setting would impact offender substance use trajectories. Guided by
developmental criminology literature and in accord with Piquero et al. (2001), we hypothesized
that supervised time would suppress age-related growth trajectories of offender substance use.
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Another study purpose was to test whether risk and protective factors that predict substance
use among the general adolescent population prospectively predicted substance use among
serious juvenile offenders. Finally, we examined how time in a supervised facility interacted
with psychosocial risk and protective factors to predict substance use trajectories. We
hypothesized that supervised time would weaken risk and protective factor effects on these
trajectories.

Method
Participants

The current sample consisted of 1,095 male serious juvenile offenders participating in a
longitudinal study of desistance from juvenile crime, the Pathways to Desistance Study (see
Mulvey et al. 2004; total N = 1,170 males). Participants were between the ages of 14 and 19
at baseline interview (M age 16.54; 42% African-American, 34% Latino, 20% European-
American, and 4% from other ethnic/racial backgrounds). Seventy-five of the original male
Pathways study participants were not assessed between the ages of 15 and 20 during follow-
up interviews in the first 36 months of the study and thus were not considered for the current
study.

Recruitment of Full Sample
Participants were recruited in Phoenix and Philadelphia after a review of court files indicated
that they had been adjudicated of a serious offense (almost entirely felonies). Because drug
violations represent such a large proportion of the offenses committed by this age group, the
proportion of juvenile males recruited with a drug offense was capped at 15% so that the
heterogeneity of the sample would not be compromised.

Participating juvenile courts provided names of eligible individuals and cases were assigned
to interviewers who contacted juveniles and their families. Upon obtaining juvenile and parent/
guardian informed consent, participants were interviewed within 75 days of adjudication in
the juvenile system (or within 90 days of a decertification hearing if in the Pennsylvania adult
system or an adult arraignment if in the Arizona adult system) and then interviewed every six
months for 3 years. Our participation rate, defined as the number of participants enrolled
divided by the number attempted for enrollment, was 67% (see Schubert et al. 2004). The
informed consent of the juvenile's parent or guardian, as well as his or her own informed assent,
was obtained for all participants. To assess participation bias, enrolled and non-enrolled eligible
participants were compared. Enrolled participants were somewhat younger at adjudication
(15.9 vs. 16.1 for non-participants), had more prior court petitions (2.1 versus 1.5 for non-
participants), were younger at first petition (13.9 years versus 14.2 for non-participants) and
were somewhat more likely to be non-Hispanic Caucasian (25% versus 20% for non-
participants). Although statistically significant, these differences are modest in magnitude.
Sample retention ranged from 90 to 93% over the six follow-up periods, with 3% of participants
having died. For more information on sample recruitment see Schubert et al. (2004).

Procedures
Data were collected with computer-assisted interviews at the participants’ homes, in libraries
(or other public places), or in facilities. All measures and skip patterns were programmed onto
laptop computers. Trained interviewers read items aloud and, to maximize privacy, respondents
could choose to enter their responses on a key pad. Honest reporting was encouraged and
confidentiality was assured by confidentiality protections provided by statute to the Department
of Justice. Baseline interviews were generally completed over two consecutive days and took
approximately 3–4 h. Follow-up interviews took about 2 h to complete. Participant payments
ranged from $50 to $150 over the interviews.
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Measures
In order to ensure temporal precedence, all risk and protective factor scores were taken from
the baseline interview, but substance use outcomes were taken from the subsequent follow-
ups. Results for all psychometric analyses including results for confirmatory factor analyses
are available upon request.

Substance Use Outcomes—Two self-reported substance use outcomes were used in this
study: frequency of past six-month alcohol use and frequency of past six-month marijuana use.
At each wave, participants self-reported their frequency of alcohol and marijuana use (Chassin
et al. 1991; i.e., “How often have you had alcohol to drink/used marijuana?”). Because of the
non-normal distribution, responses were collapsed from eight categories into five: 0 (Not all),
1 (1–2× & 3–5× over the six months), 2 (1× and 2–3× per month), 3 (1× and 2–3× per
week) and 4 (4–5× per week and everyday).

As expected for an offender sample, rates of lifetime abstinence at baseline were lower than
national data, especially for marijuana use. Compared to 10th graders in the Monitoring the
Future Study (MTF; Johnston et al. 2005), our rates of abstinence for alcohol were 20% (vs.
30% in MTF) and 15% for marijuana (vs. 56% in MTF).

Proportion of Supervised Time (PST)—At each wave, the proportion of time spent in a
supervised setting (e.g., prison, detention, residential treatment) was equal to the number of
days in a supervised setting divided by total number of days from one interview to the next.
PST was modeled as a cumulative proportion and was equal to the total time spent in a
supervised setting during the 36 months of the study, ranging from 0 days through 3 years
(M = 12 months; SD = .90). Across 36 months of this study, 19% of males were never in a
supervised setting.

Baseline Risk and Protective Factors
Adolescents’ History of Substance Use Diagnosis—Adolescents’ lifetime history of
substance use disorder (abuse/dependence versus none) was measured using a DSM-IV based
structured interview, the Composite International Diagnostic Interview (CIDI; World Health
Organization 1994). Those with missing CIDI scores (n = 52) were categorized based on self-
reported consequences and dependence symptoms (items modeled after DSM criteria, see
Chassin et al. 1991). In these cases, youth endorsing 3 or more consequences received a score
of “1.” Forty-six percent of the youth in the sample endorsed a history of substance use
diagnosis at baseline.

Psychological Distress—Psychological distress was measured by the Global Severity
Index (GSI) of the Brief Symptom Inventory (BSI; Derogatis and Melisara 1983). The GSI
score, based on 53 items, provides a continuous measure of distress associated with several
dimensions of psychological symptoms, including depression, anxiety, interpersonal
sensitivity, and psychoticism. Responses are scaled on a five-point scale from 0 (Not at all) to
4 (Extremely) and showed high internal consistency (M = .53; SD = .51; α = .95).

Gang Involvement—Past and present gang membership was coded from two items (e.g.,
“Have you ever been involved in a gang?” and “Have you been involved in a gang in the past
6 months?”) on the baseline interview (Thornberry et al. 2003). Participants who endorsed
either question were coded as “1” for gang membership and all others were coded “0”. Twenty-
four percent of the youth in the sample at baseline reported gang-involvement.

Association with Antisocial Peers—Association with antisocial peers was measured
using 10 items from the Antisocial Behavior Scale of the Peer Delinquent Behavior measure
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(Menard and Elliot 1996). This scale assesses the number of friends in a youth's peer group
(e.g., “How many of your friends have purposely damaged or destroyed property that did not
belong to them?”) who have participated in different antisocial acts using a 5-point scale from
1 (None of them) to 5 (All of them) and provided reliable measurement (M = 2.35; SD = .93;
α = .92).

Aspirations for Lawful Behavior—Youths’ aspirations to stay out of trouble with the law
were assessed with an item from the Perceptions of Opportunity inventory (e.g., “How
important is it to you to stay out of trouble with the law?” (M = 3.55; SD = 1.25; Menard and
Elliot 1996). Participants responded on a 5-point Likert scale ranging from 1 (Not at all
important) to 5 (Very important), with higher scores indicating greater aspirations.

Impulse Control—The 8-item Impulse Control scale measured with the the Weinberger
Adjustment Inventory (Weinberger and Schwartz 1990). Participants rated the frequency with
which their behavior in the past six months matched a series of statements (e.g.,” I stop and
think things through before I act”) on a scale from 1 (Almost Never) to 5 (Almost Always). High
scores indicate greater impulse control, and reliability was adequate (M = 2.95; SD = .95; α = .
76).

Psychosocial Maturity—Psychosocial Maturity Inventory (PSMI Form D; Greenberger et
al. 1974) measured psychosocial maturity. The 30 items assess identity (i.e., self-esteem, clarity
of the self, and consideration of life goals), self-reliance, and work orientation. Responses are
on a 4-point scale from 1 (Strongly Agree) to 4 (Strongly Disagree). Higher scores indicate
more maturity, and reliability was good (M = 3.00; SD = .46; α = .90).

Data Analytic Strategy
Latent growth curve modeling with individually varying times of observation for substance
use was used to model change in alcohol and marijuana use trajectories and to prospectively
predict these trajectories from risk and protective factors. Change in substance use was
measured as a function of youths’ age at each of six follow-up intervals that were completed
in six month intervals. Individually varying times of observation for substance use were used
because age varied across youth at the follow-up intervals. Initial level of substance use (i.e.
intercept factor) and rate of change in substance use (i.e. slope factor) were modeled as random
effects to capture differences in initial level and rate of change in substance use (Muthén and
Muthén 2006). Age was centered at age 15. Thus, the intercept factor of the model corresponded
to an estimate of the level of substance use at age 15. Linear slopes were modeled because
preliminary analyses showed that quadratic slope factors did not improve model fit. Robust
full information maximum likelihood (MLR) facilitates the most accurate estimation of
standard errors in the presence of non-normally distributed data and was the method of
estimation for all analyses (Yuan and Bentler 1998). Full information maximum likelihood
estimation provides unbiased parameter estimates in the presence of missing data under missing
at random conditions (Schafer and Graham 2002). Rates of missing observations ranged from
<1 to 9% across interviews.

Analyses—Our first set of analyses modeled unconditional substance use trajectories (e.g.,
trajectories not influenced by any covariates) to examine age-related change in alcohol and
marijuana use trajectories.1 Next, to test the impact of PST on substance use trajectories, we
modeled substance use with PST added as a covariate. When PST had a significant effect on
substance use intercept or slope, we used multiple group models to probe how the effect of

1Moderating effects of race/ethnicity on PST effects on substance trajectories were explored, and results indicated that PST effects on
substance use trajectories did not vary across race and ethnic groups. Thus, race/ethnicity was dropped from all models as a covariate.
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PST differed across No PST (PST = 0, N = 209), Low PST (PST > 0 and ≤16 months, N =
447), and High PST (PST above the median = 17 months–3 years, N = 439) youth. Specifically,
models that did not allow intercept and slope values to vary across No, Low, and High PST
youth were compared to models that did allow these parameters to vary across the three PST
groups.2 The log likelihood value, an index of model adequacy, of the model that did not allow
intercept and slope to vary was compared to the log likelihood value of the model that did.
Differences between log likelihoods are distributed as a Chi Square (χ2) statistic. The difference
in degrees of freedom between the constrained and unconstrained model was used to determine
if the difference in log likelihoods was significant (e.g., p < .05). This likelihood ratio test (–
2 * log likelihood difference/differences in degrees of freedom) was the basis of model
comparisons. CFI and fit indices were not available because we used robust full information
maximum likelihood (MLR) to estimate growth in substance use and because substance use
was modeled as a function of youths’ age at each of six follow-up intervals, with age varying
across youth at each of the follow-up intervals (e.g., individually-varying time scores).

Next, longitudinal growth models with risk and protective factors as predictors of substance
use trajectories tested the effects of risk and protective factors on these trajectories. For each
outcome, risk factor effects and protective factor effects were tested in two separate models.
To address the third study purpose, risk and protective factor effects were first tested without
controlling for PST. To address the final study purpose, final models tested risk and protective
factor main effects and interactions with PST as predictors of substance use trajectories,
controlling for PST main effects. For each outcome, effect of each risk and protective factor
interaction with PST was tested independently of other interaction effects. All continuous risk
and protective factors were centered to compute risk and protective factor interactions with
PST (Aiken and West 1991). When PST interactions with risk and protective factors were
significant, multiple group models probed differences in risk or protective factor effects across
No, Low, and High PST groups. Specifically, models with risk and protective factor effects on
intercept and/or slope constrained to be equal across No, Low, and High PST youth were
compared to models that allowed risk and protective factor effects on intercept and/or slope to
vary across the groups. Marginally significant interaction effects were not probed. Alcohol and
marijuana use outcomes were modeled separately.

Results
Study Purpose 1: Modeling Offender Substance Use Trajectories

Results of latent growth substance use models that did not control for PST showed that initial
alcohol and marijuana use at age 15 was greater than zero and varied across individuals
(alcohol: b = .50, p < .001, s2 intercept = .62, p < .001; marijuana: b = .65, p < .001, s2 intercept
= .71, p < .001). Participants’ substance use rose significantly between ages 15 and 20 with
variation in rate of change across individuals (alcohol: b = .12, p < .001, s2 slope = .05, p < .
001; marijuana: b = .08, p < .001, s2 slope = .07, p < .001). Higher levels of initial (age 15)
substance use were associated with a slower rate of growth in substance use (alcohol: b = –.
09, p < .05; marijuana: b = –.11, p < .05).

Study Purpose 2: Examining PST-Effects on Offender Substance Use Trajectories
After controlling for PST, initial substance use at age 15 was still greater than zero (alcohol:
b = .53, p < .001; marijuana: b = .60; p < .001). As illustrated in Fig. 1, rise in substance use

2Model comparisons in this study were limited to predictor effects on intercept and slope. When an omnibus multiple group test showed
that predictor effects on intercept and/or slope differed significantly between PST groups, intercept and/or slope mean and variances
were released simultaneously. Residual covariances and predictor means were modeled as unconstrained parameters when comparing
predictor effects on intercept and/or slope.
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was steeper when models controlled for PST compared to models that did not control for PST
(alcohol: b = .23, p < .001; marijuana: b = .15, p < .001). Both initial substance use and rate of
change in use varied significantly across individuals (alcohol: s2 intercept = .60, p < .001, s2

slope = .03, p < .001; marijuana: s2 intercept = .71, p < .001, s2 slope = .06, p < .001). When
controlling for PST, initial marijuana use (e.g., intercept) and change in marijuana use (e.g.,
slope) were unrelated but alcohol use at age 15 was associated with a slower rise in alcohol
use (b = –.08, p < .05).

In terms of main effects of PST on intercept and slope, PST had no effect on initial substance
use but was associated with a slower rise in substance use (alcohol: b = –.05, p < .001;
marijuana: b = –.03, p < .001). That is, adolescents who spent a higher proportion of the study
residing in supervised settings showed the least age-related growth in alcohol and marijuana
use. As presented in Table 1 and as illustrated in Fig. 1, follow-up multiple group growth
models showed that the rate of change in substance use varied across PST groups. For alcohol
use, No PST and Low PST youth had a significant rise in alcohol use between ages 15 and 20
whereas High PST youth had no change. Moreover, Low PST youth had a slower rise in alcohol
use than did No PST youth. For marijuana use, both Low PST and No PST youth showed a
significant rise in marijuana use, and did not differ from each other. However, High PST youth
had a slower rise in marijuana use than did Low PST youth but did not differ from No PST
youth.

Study Purposes 3 and 4: Risk and Protective Factor Effects on Substance Use Trajectories
To test whether risk and protective factors prospectively predicted substance use among serious
juvenile offenders, risk and protective factor effects on substance use were first tested without
controlling for PST. These results are presented in Table 2 and are described below in the
sections Risk Factors and Protective Factors. For the final study purpose of examining how
time in a supervised facility interacted with psychosocial risk and protective factors to predict
substance use trajectories, risk and protective factor main effects and interactions with PST
were tested as predictors of substance use trajectories, controlling for PST main effects. These
results are presented in Table 3 and are described below in the sections Risk Factors and
Protective Factors.

Risk Factors—As shown in Table 2, without controlling for PST, youth who had a substance
use disorder at baseline, compared to those with no disorder, reported marginally greater
alcohol and marijuana use at age 15. Additionally, substance use disorder at baseline was
associated with a faster rise in marijuana use but was not related to rate of change in alcohol
use. After controlling for PST, youth who reported a substance use disorder at baseline did not
differ from youth who reported no disorder on age 15 substance use and effect of youth
substance use disorder at baseline on alcohol and marijuana use slopes did not change (see
Table 3). PST did not interact with adolescent history of substance use disorder to predict
substance use trajectories.

Without controlling for PST, psychological distress had no effect on alcohol or marijuana use
(see Table 2). After controlling for PST, psychological distress was marginally associated with
a faster rise in alcohol use (see Table 3). PST interacted with psychological distress to predict
alcohol use (marginally) and marijuana use at age 15. Follow-up analyses showed that the
effect of psychological distress on marijuana use at age 15 only differed significantly between
No PST and High PST groups, with psychological distress associated with more marijuana use
at age 15 for No PST youth but not for High PST youth [Δχ2 (1, N = 648) = 6.35, p < .05].

Without controlling for PST, gang-involved youth used more alcohol and marijuana at age 15,
and gang-involved youth had a marginally slower rise in alcohol use than did youth who were
not gang-involved (see Table 2). After controlling for PST, effects of gang-involvement on
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age 15 use did not change but gang-involvement no longer predicted rise in alcohol use (see
Table 3). PST did not interact with gang-involvement to predict substance use.

Without controlling for PST, youth with more antisocial peer associations reported more
alcohol and marijuana use at age 15 than did youth with fewer antisocial peer associations, but
antisocial peer associations were not associated with changes in alcohol or marijuana use (see
Table 2). These results did not change after controlling for PST, and PST did not interact with
antisocial peer association to predict alcohol or marijuana use (see Table 3).

Protective Factors—As shown in Table 2, without controlling for PST, higher aspirations
to stay out of legal trouble were associated with less alcohol and marijuana use at age 15 but
had no effect on rate of change in substance use. After controlling for PST (see Table 3), effects
of aspirations to stay out of legal trouble on substance did not change. Adolescent aspirations
for lawful behavior did not interact with PST to predict substance use.

Without controlling for PST, higher levels of impulse control were associated with less alcohol
and marijuana use at age 15 (see Table 2) and with a slower rise in alcohol use. Impulse control
had no effect on change in marijuana use. After controlling for PST, (see Table 3), these effects
did not change and impulse control interacted with PST to predict change in alcohol use.
Follow-up analyses showed that the effect of impulse control on change in alcohol use only
differed significantly between No PST and High PST groups, with impulse control marginally
associated with a slower rise in alcohol use for No PST youth but not for High PST youth
[Δχ2 (1, N = 648) = 5.58, p < .05].

Without controlling for PST, psychosocial maturity had no effect on alcohol or marijuana use
at age 15 but did predict change in alcohol use. However, youth with greater psychosocial
maturity showed a faster rise in alcohol use (see Table 2). After controlling for PST, effects of
psychosocial maturity on adolescent alcohol or marijuana use did not change and PST did not
moderate the effects of psychosocial maturity on substance use trajectories (see Table 3).

Discussion
The current study modeled growth in alcohol and marijuana use from ages 15 to 20 among a
sample of serious juvenile offenders. Previous studies of the general population have
established age-related patterns in which alcohol and marijuana use are typically initiated in
early adolescence, with escalations that peak between ages 18 and 25, and subsequent declines
(Kandel et al. 1995; Chassin and Ritter 2002). Because serious juvenile offenders often spend
a proportion of their adolescence in a supervised setting, this study tested whether similar age-
related patterns would be found among serious juvenile offenders, who are an under-studied
group (Laub and Sampson 2001). We also tested whether risk and protective factors that predict
substance use in the general adolescent population would predict substance use for serious
juvenile offenders and tested how time in a supervised setting would influence these effects
on substance use trajectories.

Consistent with findings from the general population, we found that alcohol and marijuana use
had (on average) already been initiated by age 15, and that there was significant growth in these
trajectories between ages 15 and 20 (Kandel et al. 1995). Moreover, after considering total
time spent in a supervised facility, estimates for rate of change in substance use increased.
Thus, consistent with previous research, results from the current study demonstrated that
omitting the effects of supervised time can produce distorted estimates of substance use
frequency and underestimate the increases in substance use over time among serious juvenile
offenders (Piquero et al. 2001).
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We also found that substance use was less likely to increase with age for those offenders that
spent greater amounts of time in a supervised setting, which suggests that supervised time may
suppress the trajectories of substance use for adolescent offenders. This suppression may be
due to simple incapacitation effects (i.e., more monitoring by adults, less opportunity for use)
or to changes in the youths’ social context that may promote opportunities for pro-social
development (e.g., decreased use due to interventions and interactions with role models while
in a supervised setting; Catalano and Hawkins 1996). Either way, our findings suggest that
supervised time must be considered in predicting substance use outcomes among serious
juvenile offenders. Surprisingly, few drug treatment outcome studies with adolescent offenders
have examined effects of supervised time, perhaps producing over-estimates of treatment
effects (McCaffrey et al. 2007).

Interestingly, the suppressing effects of supervised time varied somewhat for alcohol and
marijuana. For alcohol, the steepest age-related increases were seen in those with no supervised
time, followed by low supervised time, with the least growth among those with high supervised
time. This suggests a simple suppressing effect of supervised time, with more time spent in a
restricted setting equal to less opportunity for growth in substance use. However, for marijuana,
the magnitude of rise in marijuana use did not differ between youth with no supervised time
and youth with low levels of supervised time. In fact, although not significant, the rise in
marijuana use among youth with low levels of supervised time was slightly higher than youth
with no supervised time (see Fig. 1). This more complex pattern of findings is not consistent
with a simple suppressing effect of supervised time on marijuana use and might reflect a
combination of selection and incapacitation effects. That is, incapacitation effects explain why
youth with high levels of supervised time have the least growth in marijuana use, but selection
effects explain why boys with low levels of supervised time show more growth in marijuana
use than youth with no supervised time (who are likely to be the least severe offenders).

The possibility that our data reflect both incapacitation and selection effects suggests that that
caution is warranted in interpreting the effects of supervised time on substance use trajectories.
First, because offenders are not randomly assigned to supervised settings, the relations between
substance use and supervised time are correlational and do not allow for causal inference.
Second, modeling supervised time as having a cumulative effect on substance use trajectories
does not consider that vulnerability to effects of supervised time may vary across age (Bhati
and Piquero 2008). Future studies should explore whether there is developmental variation in
adjusting for the effects of supervised time on substance use trajectories among juvenile and
young adult offenders. Finally, although our findings suggest that supervised time has
suppressing effects on offender substance use, the long-term effects are unknown, and
offenders may experience “rebound” increases in substance use later in life (Bhati and Piquero
2008). Analyses that would allow us to definitively conclude that offenders experience rebound
effects upon release into the community are beyond the scope of this paper. However,
comparing the average substance use patterns of youth who were continuously in the
community during the course of this study with a small subset of youth (n = 27) who were
supervised at ages 15 through 18 but then resided in the community at ages 19 through 20
suggested that rebound effects are possible. Specifically, age 15–18 substance use was lower
among those who were incarcerated than among those who were continuously in the
community. However, at age 19, upon release into the community, substance use for these
previously incarcerated youth rebounded to the same level of use as those youth who were
continuously in the community. An important direction for future research is to provide a
rigorous test of such possible rebound effects.

After considering the effects of supervised time, significant variation in individual substance
use trajectories allowed us to test risk and protective factor effects on these trajectories. In
general, risk and protective factors had the same effects on initial (age 15) substance use as
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they do in general adolescent samples (Hawkins et al. 1993). Adolescents who were gang-
involved, had antisocial peers, and had histories of substance disorder, generally showed higher
levels of use at age 15 than did their lower-risk peers. Similarly, adolescents who had
aspirations for lawful behavior and higher levels of impulse control had lower levels of
substance use at age 15 than did their peers without these protective factors. Moreover, these
effects were maintained after controlling for PST, further supporting the generalizability of
these risk and protective factors from the general adolescent population to serious adolescent
offenders when predicting initial substance use.

Interestingly, risk and protective factors effects on age-related growth over time were more
complex. Whereas the protective factors impulse control and psychosocial maturity predicted
change in alcohol use, only adolescent history of substance use predicted change in marijuana
use. Moreover, the effect of psychosocial maturity on change in alcohol use was in the opposite
of the predicted direction. This paradoxical effect may be because youth with lower levels of
psychosocial maturity, and thus at greater risk for use early on, had correspondingly higher
levels of alcohol use at age 15 but showed less of an increase in use between ages 15 and 20.
Low-risk adolescents started at lower levels of use but showed a greater rise in their levels of
use. Consistent with expectations, impulse control was protective of increases in alcohol use,
and high-risk youth with a history of substance showed increases in their marijuana use. Thus,
the effects of impulse control and substance abuse diagnosis on offender substance use
trajectories mirrored the effects expected in non-offender samples (Chassin et al. 1996; Chassin
et al. 2004; Kandel et al. 1986; Wills et al. 1998).

After controlling for effects of supervised time, risk and protective factor effects on initial (age
15) substance use and on change in substance use over time were the same as those before
controlling for supervised time, with some exceptions. First, before controlling for supervised
time, gang involvement was marginally associated with decreases in alcohol use over time, but
gang involvement had no effect on change in alcohol use after controlling for supervised time.
Alternatively, psychological distress had no relation to change in alcohol use before controlling
for supervised time, but marginally predicted an increase in alcohol use after controlling for
supervised time. Moreover, supervised time had little influence on the operation of risk and
protective factors on substance use (i.e., there were few significant interactions between PST
and risk and protective factors). Further, when supervised time did influence the operation of
risk and protective factor effects, these effects only differed between youth who were never in
a supervised setting and youth who had high levels of time in a supervised setting. Thus,
although supervised time did reduce the operation of risk and protective factors, this evidence
was not consistent across all risk and protective factors and the effects were not as robust as
expected.

Although the current study contributes to the literature as the first to track age-related substance
use trajectories among serious juvenile offenders while considering the effects of supervised
time in interaction with psychosocial risk and protective factors, it is important to consider its
limitations. Most notably, our sample is limited to serious male juvenile offenders. Thus, the
conclusion about the suppressive effects of supervised time and risk and protective effects on
substance use cannot be generalized to female juvenile offenders. Next, our analyses were
limited to alcohol and marijuana use. Thus, study findings cannot be generalized to other drugs
(i.e., cocaine, heroin). Examining patterns of drug use other than alcohol and marijuana among
offenders is a potential area for future research. In addition, our data are limited to adolescent
self-reports, and we modeled only the static effects of predictors assessed at baseline, which
could explain why risk and protective factors were not predictive of change in offender
substance use. To the extent that these factors change over time, their effects may be revealed
only by methods that model these changes and test their effects on outcomes that are assessed
more proximally in time. Finally, because adolescents were not randomly assigned to
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supervised time, we cannot draw causal inferences about the effects of supervised time on
substance use trajectories.

In sum, the current study showed that increases in substance use were suppressed by time spent
in controlled environments, highlighting that the failure to consider supervised time may result
in misleading estimates of substance use. Additionally, study findings suggest that caution is
warranted in concluding that the influence of risk and protective processes on substance use
for serious juvenile offenders is similar to the influence of risk and protective processes on
non-offenders. Whereas some risk and protective processes may affect non-offenders and
serious juvenile offenders similarly, others may not. These findings can help inform efforts to
reduce substance use and abuse among juvenile offenders and identify targets of substance use
interventions for serious juvenile offenders. For example, our study findings that a history of
substance use diagnosis and impulse control predicted escalation in substance use suggest that
early prevention of and treatment for substance use as well as interventions aiming to improve
offender impulse control may be especially important in preventing escalation in substance use
among serious juvenile offenders. Taken together, the current study's findings contribute to
our understanding of how formal sanctions superimposed on normal developmental processes
affect juvenile offenders’ growth in substance use and mental health problems during
adolescence.
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Fig. 1.
Substance use trajectories before and after controlling for PST and substance use trajectories
by no, low, and high PST groups. Note: Values on Y axes equal frequency of alcohol or
marijuana use. 0 = no use; 1 = 1 – 5x in the past 6 months; 2 = 1 – 3x per month

Mauricio et al. Page 18

J Youth Adolesc. Author manuscript; available in PMC 2009 November 18.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Mauricio et al. Page 19
Ta

bl
e 

1

M
ul

tip
le

 g
ro

up
 lo

g 
lik

el
ih

oo
d 

ra
tio

 d
iff

er
en

ce
 te

st
s f

or
 n

o 
(n

 =
 2

09
), 

lo
w

 (n
 =

 4
47

), 
an

d 
hi

gh
 (n

 =
 4

39
) P

ST
 g

ro
up

s c
om

pa
rin

g 
un

co
nd

iti
on

al
 g

ro
w

th
 m

od
el

s
w

ith
 c

on
st

ra
in

ed
 v

er
su

s u
nc

on
st

ra
in

ed
 sl

op
es

G
ro

up
 c

om
pa

ri
so

ns
N

A
lc

oh
ol

M
ar

iju
an

a

Δ(
df

)χ
2

In
te

rc
ep

t
U

nc
on

st
ra

in
ed

 sl
op

es
Δ(

df
)χ

2
In

te
rc

ep
t

U
nc

on
st

ra
in

ed
 sl

op
es

N
o

L
ow

H
ig

h
N

o
L

ow
H

ig
h

A
ll 

gr
ou

p 
co

m
pa

ris
on

10
95

13
8.

17
(4

)**
*

.5
1**

*
.2

2**
*

.1
6**

*
.0

1
19

.7
2(

4)
**

.6
6**

*
.0

9**
*

.1
1**

*
.0

3
H

ig
h 

PS
T 

vs
. n

o 
PS

T
64

8
79

.8
3(

2)
**

*
.5

4**
*

.2
1**

*
–

.0
1

3.
27

(2
)

.6
2**

*
.1

0**
*

–
.0

4*
H

ig
h 

PS
T 

vs
. l

ow
 P

ST
88

6
84

.1
9(

2)
**

*
.5

1**
*

–
.1

7**
*

.0
2

17
.0

7(
2)

**
.7

3**
*

–
.0

9**
*

.0
1

N
o 

PS
T 

vs
. l

ow
 P

ST
65

6
18

.0
1(

2)
**

.4
8**

*
.2

3**
*

.1
7**

*
–

3.
01

(2
)

.6
2**

*
.1

0**
*

.1
2**

*
–

N
ot

e:
 Δ

(d
f)χ

2  
is

 th
e 

di
ff

er
en

ce
 in

 th
e 

lo
g 

lik
el

ih
oo

d 
ra

tio
 a

nd
 th

e 
co

rr
es

po
nd

in
g 

di
ff

er
en

ce
 in

 d
eg

re
es

 o
f f

re
ed

om
 b

et
w

ee
n 

th
e 

co
ns

tra
in

ed
 a

nd
 u

nc
on

st
ra

in
ed

 m
od

el
s

* p 
≤ 

.0
5.

**
p 
≤ 

.0
1.

**
* p 

≤ 
.0

01

J Youth Adolesc. Author manuscript; available in PMC 2009 November 18.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Mauricio et al. Page 20

Table 2

Risk and protective factor effects on substance use at age 15 and on change in substance use before controlling
for PST, ages 15–20 (N = 1095)

Predictors Alcohol Marijuana

Intercept
b (SE)

Slope
b (SE)

Intercept
b (SE)

Slope
b (SE)

Risk factors
1. Youth substance use diagnosis .14(.08)† .01(.03) .16(.09)† .06(.03)*
2. BSI scores –.10(.08) .01(.03) –.02(.09) –.02(.03)
3. Gang involvement .27(.10)** –.06(.03)† .22(.11)* –.04(.03)
4. Antisocial peer associations .09(.05)* .01(.02) .22(.11)* –.04(.01)
Protective factors
1. Aspirations for lawful behavior –.08(.03)** .01(.01) –.09(.03)** –.01(.01)
2. Impulse control –.09(.04)* –.03(.01)** –.11(.04)** –.01(.02)
3. Psychosocial maturity –.04(.08) .07(.02)** .04(.10) .03(.03)

*** p ≤ .001.

Note: For alcohol and marijuana, risk factor effects and protective factor effects on substance use were tested in two separate models. Intercept equals
initial level of substance use (e.g., age 15 substance use). Slope equals rate of change in substance between ages 15 and 20

*
p ≤ .05.

**
p ≤ .01.

†
p ≤ .10
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Table 3

Effects of risk and protective factors and PST × Risk and protective factor interactions on age 15 substance use
and on change in substance use controlling for PST, ages 15–20 (N = 1,095)

Predictors Alcohol Marijuana

Intercept
b (SE)

Slope
b (SE)

Intercept
b (SE)

Slope
b (SE)

Risk factors
1. Youth substance use diagnosis .11(.07) .03(.02) .14(.09) .07(.03)*
    PST × youth substance use diagnosis –.02(.04) –.01(.01) –.01(.05) –.01(.01)
2. BSI scores –.12(.07) .04(.02)† –.03(.09) .01(.03)
    PST × BSI scores –.07(.04)† .01(.01) –.13(.05)** .01(.01)
3. Gang involvement .26(.09)** –.04(.03) .20(.10)* –.03(.03)
    PST × Gang involvement –.05(.05) –.01(.01) –.05(.06) –.01(.02)
4. Antisocial peer associations .13(.04)** .01(.01) .10(.05)* .01(.01)
    PST × antisocial peer associations –.03(.02) –.01(.01) –.03(.03) –.01(.01)
Protective factors
1. Aspirations for lawful behavior –.09(.03)** .01(.01) –.09(.03)* –.01(.01)
    PST × aspirations for lawful behavior .01(.02) –.01(.01) –.01(.02) .01(.01)
2. Impulse control –.10(.04)** –.03(.01)** –.11(.04)** –.02(.02)
    PST × impulse control –.01(.02) .02(.01)* .01(.02) .01(.01)
3. Psychosocial maturity –.04(.07) .05(.02)* .04(.10) –.02(.03)
    PST × psychosocial maturity .04(.04) –.01(.01) .08(.05) –.01(.02)

*** p ≤ .001.

Note: For alcohol and marijuana, risk factor and protective factor effects on substance use were tested in two separate models. Effect of each risk and
protective factor interaction with PST was tested independently of other interaction effects. Intercept equals initial level of substance use (e.g., age 15
substance use). Slope equals rate of change in substance between ages 15 and 20

*
p ≤ .05.

**
p ≤ .01.

†
p ≤ .10
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