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Abstract
This study assessed the time to initiation of marijuana abstinence in an adolescent treatment-
seeking sample, and identified variables that were predictive of abstinence. Adolescents (n= 69),
ages 14 to 18 were randomly assigned to one of two 14-week behavioral treatments. Abstinence
was measured with twice-weekly urine toxicology plus teen and parent reports. Discrete-time
survival and hazard functions were conducted. The majority of adolescents achieved at least one
week of abstinence, and 51% achieved six weeks of abstinence. Initiation of abstinence occurred
by the sixth treatment week for 94% of teens with any abstinence suggesting that alternative,
clinical approaches should be considered for those not responding by Week 6. Teens with a drug
negative urinalysis at intake, and teens that had 2 parents participating in treatment were more
likely to achieve at least 6 weeks of abstinence. These findings, if replicated, can be used to
inform clinical and research strategies that might lead to enhanced treatment efficacy and cost
effectiveness for substance abuse treatment programming.

1. Introduction
Among adolescents admitted for substance abuse treatment in the United States, the
proportion of adolescents that were admitted for marijuana treatment was 72% (SAMHSA,
2011). As more adolescents seek treatment for marijuana use disorders, researchers are
working to develop more efficacious treatment programs for youth. Multicomponent family
treatments, combined evidence-based treatments, group treatments, and behavioral
treatments utilizing environmental contingencies have shown success in reducing adolescent
substance use although the majority of these treatments produce only moderate effect sizes
(Waldron & Turner, 2008).

Unfortunately, a significant number of youth do not achieve short term or sustained
abstinence from marijuana during treatment even with the most potent interventions. For
example, end of treatment results of the multi-site Cannabis Youth Treatment (CYT) study
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showed that across 5 treatment sites and types, over 75% of adolescents reported past month
substance use (Dennis et al., 2004; Diamond et al., 2002). In a trial conducted by our group
examining a multicomponent, contingency management based approach, 42% did not
achieve 4 weeks of sustained abstinence while in treatment, and many did not achieve
abstinence at all (Stanger, Budney, Kamon, & Thostensen, 2009)

Extant studies with adults have shown that early abstinence and duration of abstinence
during treatment is predictive of post treatment abstinence for alcohol, cocaine, marijuana,
and tobacco (Carroll et al., 2009; Charney, Zikos, & Gill, 2010; Higgins, Badger, & Budney,
2000; Hildebrandt, McCrady, Epstein, Cook, & Jensen, 2010; Kenford et al., 1994; Moore
& Budney, 2002; Petry & Simic, 2002). The time point when abstinence is initiated has also
been investigated. For example, one marijuana treatment study showed that of the 54% of
participants who achieved 2 or more weeks of abstinence, 90% initiated abstinence within
the first 6 weeks of treatment (Moore & Budney, 2003). Similarly, a study of treatment for
cocaine dependence observed that most participants who achieved sustained abstinence did
so within the initial weeks of the intervention (Weinstock, Rash, & Petry, 2010). Weeks 1
and 2 of the intervention period showed the greatest likelihood for the initiation of
abstinence, and few participants initiated any period of abstinence after week 4.

Determining which youth respond to specific interventions, as well as when they respond
during the treatment process, would provide important information related to how treatment
strategies might be adapted or tailored to improve outcomes. Early identification of
treatment non-responders (e.g., those who do not initiate abstinence) can permit those youth
to receive alternative treatment strategies such as, more intensive outpatient services, greater
magnitude contingencies, or a brief stay in a more restrictive environment so that time and
resources are not used to deliver treatments that are ineffective for certain individuals
(Borsari, Capone, Mastroleo, & Monti, 2011; Kidorf, Neufeld, King, Clark, & Brooner,
2007; King et al., 2006). Such information would inform stepped care approaches that
involve delivering more intensive services only when there is a clear indication of
continuing problems despite receiving a lower intensity level of care (Kidorf, et al., 2007;
King, et al., 2006). In addition, identification of variables that predict treatment response,
such as the initiation of abstinence, can provide guidance in decisions related to assignment
to initial treatment modalities (Moore & Budney, 2002).

Although systematic use of toxicology testing to assess treatment response raises some
concerns about feasibility in community settings, less costly methods of detecting abstinence
through biological specimen testing and more informed understanding and interpretation of
test results has made the detection of abstinence a more viable and practical indicator of
treatment progress in community treatment settings (Cary, 2006; Gaalema, Higgins,
Bradsreet, Heil, & Bernstein, 2011; Huestis et al., 2011). Given the robust findings showing
that abstinence during treatment is a robust predictor of later outcomes, initial abstinence
would appear to be an optimal indicator of treatment response.

In summary, identifying a time point by which the initiation of abstinence can be expected
and finding predictor variables of this response can provide important insight into directing
and tailoring adolescent treatments to improve outcomes and optimize costs. To that end, the
objective of the present study was to systematically assess the time point at which treatment
response (initiation of abstinence) occurs in an adolescent treatment-seeking sample to
determine how early in the treatment process we could identify non-responders. Two
operational definitions of initiation of abstinence were examined: achieving 1 or more weeks
of abstinence and achieving 6 or more sustained weeks of abstinence. One week or more of
abstinence was selected to discriminate participants who achieved any versus no abstinence
during treatment, and the 6-week duration of abstinence was selected as the indicator of
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sustained treatment response, which also corresponded to the mean duration of abstinence
achieved by the entire sample. The mean duration of abstinence has been used in a similar
study conducted with adults as a marker of treatment response (Weinstock et al, 2010). We
also explored factors that predict initiation of abstinence such as parent treatment
involvement, intake urine toxicology screen result (UA), tobacco use, legal involvement,
socioeconomic status, and substance use diagnosis.

2. Materials and Method
2.1. Participant Recruitment

Families from the greater Burlington Vermont area presented for adolescent substance abuse
treatment at a University-based treatment research clinic. The families were referred for
treatment by schools, the juvenile justice system, community therapists and physicians, or
were self-referred. The research treatment services were advertised in local newspapers,
through posted flyers, and mailings to local healthcare professionals in the community.
Inclusion criteria for treatment were adolescents between 12 and 18 years of age, lived with
a parent/guardian who agreed to participate, lived within a 30 minute drive from the clinic,
and self-reported use of marijuana during the prior 30 days or a marijuana-positive urine
test. Adolescents were ineligible if they displayed active psychosis or current suicidal
behavior or had a severe medical illness limiting participation; or if they had other substance
dependence requiring more intensive treatment. No adolescents were excluded based on
these criteria. A total of 95 youth were assessed, 12 did not meet inclusion criteria, 14
refused treatment or did not complete the intake assessment or did not enroll for another
reason.

2.2. Procedures
Detailed description of study procedures can be found in Stanger et al., 2009. All
adolescents participated in 14-week treatment program which included twice weekly urine
testing, and once weekly 90 minute motivational enhancement and cognitive behavioral
therapy (Sampl & Kadden, 2001; Webb, Scudder, Kaminer, & Kadden, 2001). All parent(s)
were informed of drug toxicology results. At the end of the 14 weeks, all families were
offered an additional 12 weeks of once weekly substance testing to facilitate parental
monitoring and were referred, when appropriate, to other community resources. Adolescents
were randomized to either one of two conditions. The abstinence-based contingency
management (CM) condition included individual counseling plus abstinence-based CM
(Stanger, et al., 2009) and family management (Dishion, Nelson, & Kavanagh, 2003). The
Comparison condition included individual counseling plus attendance-based vouchers and
parent psychoeducation (McCallum, 1994).

Adolescents in the CM condition (n=36) received a contingency management treatment that
included monetary vouchers that were awarded on an escalating reinforcement schedule for
abstinence. If either the adolescent or parents reported substance use, or a positive breath
test or urine specimen was obtained the adolescent was considered positive for substance
use. Urinalysis was not performed if the teen or parent reported use to reduce costs, effort
and to avoid conflict over potential discrepancies between self report and test results.

Parents received weekly family management sessions that included a parent-delivered,
abstinence-based CM program involving rewards for abstinence and negative consequences
for substance use. Because Δ-9-THC remains detectable at 50ng/ml for up to two weeks and
sometimes longer in heavy marijuana users (Cary, 2006), the abstinence contingency did not
start until Week 3. During Weeks 1–2, participants in both conditions received $5 vouchers
for each specimen provided to encourage compliance with the program. The adolescent
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could accrue a maximum of $570 worth of vouchers for abstinence from week 3 to 14 of
treatment. Voucher earnings could be redeemed for retail goods selected by the teen (e.g.,
movie pass, sports/hobby equipment, clothing). Adolescents in the CM condition earned a
mean of $312 or $22.28 per week.

Adolescents in the Comparison condition (n=33) earned vouchers for attendance and
providing urine specimens for drug testing and their parents attended weekly
psychoeducation sessions. Adolescents in the Comparison condition could accrue earnings
of $140; average mean earnings were $113 or $8.07 per week.

2.3. Measures
2.3.1. Assessment of substance use
2.3.1.1. Vermont Structured Diagnostic Interview: The Vermont Structured Diagnostic
Interview (VSDI) (Hudziak, Copeland, Stanger, & Wadsworth, 2004) was administered by a
trained research assistant to assess DSM-IV marijuana abuse and dependence. The interview
has demonstrated good psychometric properties (Hudziak et al., 2004). Marijuana use was
assessed at intake and twice weekly throughout treatment using the Time-Line Follow-Back
method (Sobell & Sobell, 1992), parent report, urinalysis testing, and breathalyzers. At
intake, the Time-Line Follow Back assessed frequency of marijuana use three months prior
to treatment, and was administered at all visits during treatment.

2.3.1.2. Urine Toxicology Monitoring: Abstinence from marijuana was measured through
urine toxicology twice weekly (e.g., Monday/Thursday or Tuesday/Friday). Urine specimens
were collected under staff observation and were tested for 11-nor-delta-9-THC-9-carboxylic
acid (THCCOOH), the primary marijuana metabolite. A cutoff level of 50 ng/ml for
THCCOOH was used to determine marijuana abstinence (Cary, 2006; Huestis, et al., 2011).
Creatinine level (<30 ng/ml) was assessed as a proxy for specimens too dilute for valid
testing, and an invalid specimen prompted requests to provide another specimen within 4–24
hours. Failure to submit a scheduled specimen was also treated as a positive result. Note that
a positive test was always counted as positive, without consideration of whether or not it
may have been a function of earlier use detected with the prior test. These procedures were
carefully explained to all participants by clinical and research staff.

2.4 Data Analyses
Demographic and baseline substance use variables were compared between participants who
achieved ≥ 1 week and ≥ 6 weeks of abstinence from marijuana versus those who did not.
Chi-square tests were used for categorical variables and logrank tests for continuous
variables. This is a secondary analysis of previously collected data, and thus the original
study was not planned and powered for this project specifically. However, assessment of
power showed adequate power (78%) to detect a medium effect size at n = 69 and alpha
level set at .05 for chi-square tests on baseline demographic characteristics.

Discrete-time survival analysis (Willett & Singer, 1993) using SAS software version 9.3
examined the time to initiation of ≥ 1 week and ≥ 6 weeks marijuana abstinence. Survival
analysis provides group detail, week-by-week, about the onset of abstinence for each
duration period (≥ 1 week and ≥ 6 weeks) of marijuana abstinence across the intervention.
The assessment of power for the discrete-time survival analyses showed adequate power to
detect a medium effect size at n = 69 and alpha level set at .05 for ≥ 1 week abstinence and ≥
6 week abstinence (78% and to 88%, respectively). Initiation (onset) of abstinence was
defined as the treatment week during which the first two consecutive marijuana-negative
urine specimens were provided (or the first of 12 consecutive marijuana-negative urine
specimens for the 6 week period).
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A hazard function analysis (Cox, 1972) was also conducted which tested the probability of
new initiation of abstinence only among those who had not achieved abstinence in the
previous weeks. Often used along with survival analysis, the hazard model has the
advantage of allowing the use of continuous factors and covariates and to compare
differences in “survival” between groups while adjusting for covariates that affect outcome
(Stevens & Hollis, 1989; Weinstock, et al., 2010).

3. Results
3.1. Participant Characteristics

Participants were 69 adolescents (M age = 16 years, SD = 1.05; 57 male; 63 Caucasian) and
their parent(s) enrolled in a behavioral treatment trial for marijuana use disorders (Stanger,
et al., 2009). Of these adolescents, 68% had 2 parents participating in treatment, 43% met
criteria for marijuana dependence, 58% were tobacco users, and 32% were involved with the
legal system. Approximately one third of the adolescents (35%) submitted a negative urine
specimen at intake indicating that some had initiated a period of abstinence prior to
treatment, which is often due to increased parental oversight and pressure to abstain from
marijuana use subsequent to school or legal consequences. Of the adolescents that submitted
negative urine specimens at intake, 20% resumed marijuana use prior to or during treatment
(Tables 1 and 2).

3.2. Initiation of 1 or More Week of Abstinence
Overall, 77% percent of the adolescents achieved at least 1 week of marijuana abstinence by
the end of treatment. Table 1 presents baseline demographic and substance use variables of
the sample by 1 week of abstinence status. Chi-square comparisons of demographic and
baseline substance use variables revealed significant differences between participants who
achieved ≥ 1 weeks marijuana abstinence versus those who did not. Of seven variables
tested, urinalysis at intake, the number of parents participating in treatment, and marijuana
dependence were identified as predictor variables (see Table 1). Those who attained
abstinence were significantly more likely to: have 2 parents participating in the treatment
(81% vs. 25%), meet criteria for marijuana abuse rather than dependence (64% vs. 31%),
and have a negative urine toxicology screen result at intake (42% vs. 13%). These 3
significant predictors are included in the hazard model (see below). Other variables (i.e.
treatment condition, legal involvement, tobacco use) did not differ significantly between
conditions.

Estimated sample survivor probabilities by treatment week (i.e., week 1 through 14) were
calculated to indicate the proportion that obtained at least 1 week of abstinence by the end of
each treatment week. As shown in Figure 1, the sample survivor probabilities of the two
treatment conditions were not significantly different; although they diverged somewhat at
week 6 with a higher probability of individuals in the CM treatment achieving at least one
week of abstinence after week 6 (although this amounted to only 2 additional teens). The
median survival time for the onset of a week or more of marijuana abstinence was 1 week in
both the comparison and the CM condition. Overall, the survival probabilities show that
77% of adolescents achieved at least one week of abstinence, and 94% of those did so by
week 6.

Figure 2 shows the hazard probabilities by treatment week illustrating the proportion of
participants who were not abstinent in prior weeks that initiated 1 or more weeks of
marijuana abstinence during that week. The hazard function showed that 78% of participants
in the CM condition and 53% of the comparison condition who ever initiated 1 week of
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abstinence did so by the first week. Only a small number (n = 3) of the remaining teens in
the CM condition achieved 1 or more weeks of abstinence beyond week 6.

Maximum likelihood binary logistic regression was used to fit the discrete-time hazard
model for onset of 1 or more weeks of marijuana abstinence (Table 3). A time-only model
was first examined using onset of abstinence in weeks 1 through 6 as predictors as weeks 7
through 13 initiation of new abstinence was too infrequent to include in the models. Three
time variables were shown to be associated with the initiation of ≥ 1 week of abstinence:
onset of abstinence in week 1 (OR = 44.33, p < .001), onset of abstinence in week 2 (OR =
9.46, p < .05), and onset of abstinence in week 5 (OR = 6.89, p < .05). A second model
entered additional significant bivariate predictors of achieving ≥1 week of abstinence in a
second step: number of parents participating, urinalysis toxicology result at intake, and
dependence status. The variables significantly associated with the initiation of ≥ 1 week of
abstinence were onset of abstinence in week 1 (p < .001), onset of abstinence in week 2 (p
< .05), onset of abstinence in week 5 (p < .05), two parents participating, and negative
urinalysis THC result at intake. Using decrement-to-chi-square testing (i.e., −2 LL test)
(Willett & Singer, 1993), the difference between the 2 models showed this model fit better
than the time-only model (χ2 (3) =219.57–188.02= 31.55, p <.001).

3.3. Initiation of 6 or More Weeks of Abstinence
We observed that 51% of adolescents achieved at least 6 weeks of marijuana abstinence.
Table 2 presents baseline demographic and substance use variables of the sample by
abstinence status. Chi-square comparisons revealed significant differences between
participants who achieved ≥ 6 weeks marijuana abstinence versus those who did not.
Urinalysis at intake and the number of parents participating in treatment were identified as
predictor variables (see Table 2). Of the variables tested, adolescents that attained 6 or more
weeks of abstinence were more likely to have 2 parents participating in the treatment (86%
vs. 50%) and to have a negative urine toxicology screen result at intake (54% vs. 15%).
These 2 significant predictors are included in the hazard model (see below). Other variables
(i.e. treatment condition, legal involvement, tobacco use, dependence status) did not differ
significantly between conditions.

Estimated sample survivor probabilities for the CM condition and comparison condition by
treatment week (i.e., week 1 through 9) were calculated. The survivor probabilities of the
two treatment conditions did not significantly differ, although Figure 3 shows a marginally
higher probability of teens in the CM treatment achieving ≥ 6 weeks of abstinence. The
median survival time for the onset of 6 weeks or more of marijuana abstinence was week 2
in the comparison condition and week 1 in the CM condition. Overall, the survival
probabilities show that half of all adolescents achieved at least six weeks of abstinence, and
(94%) of those adolescents did so by week 6.

Hazard probabilities are shown (Figure 4) for the CM condition and comparison condition
by treatment week. The hazard function showed that close to 45% of participants in the CM
condition and about 25% of the comparison condition who ever initiated 6 weeks of
abstinence, did so in week 1. Overall, only 1 adolescent from each treatment condition
initiated 6 weeks of abstinence beyond week 6 of treatment.

Maximum likelihood binary logistic regression was used to fit the discrete-time hazard
model for onset of 6 or more weeks of marijuana abstinence. As indicated earlier, onset of
abstinence in weeks 7 through 13 did not provide sufficient information to model initiation
of abstinence therefore weeks 1 through 6 were included as predictors in the time-only
model (Table 3). As shown in Table 3, three time variables were shown to be associated
with the initiation of ≥ 6 weeks abstinence. Those were onset of abstinence in week 1 (OR =
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44.86, p < .001), onset of abstinence in week 3 (OR = 11.15, p < .05), and onset of
abstinence in week 5 (OR = 10.15, p < .05). The second model for ≥ 6 weeks of abstinence
included two significant predictor variables (number of parents participating and urinalysis
toxicology result at intake). This model showed onset of abstinence in week 1 (p < .001),
onset of abstinence in week 3 (p < .05), onset of abstinence in week 5 (p < .05), two parents
participating (p < .001), and negative urinalysis THC result at intake (p < .001) were
significantly associated with ≥ 6 weeks of abstinence. However, using decrement-to-chi-
square testing (i.e., −2 LL test) (Willett & Singer, 1993), the difference between the 2
models was not significant indicating the addition of the two predictors, 2 parents
participating and negative urinalysis result, did not significantly improve the overall model
fit (χ2 (2) = 178.82 – 175.58 = 3.24, p = n.s.).

4. Discussion
Despite advances in adolescent treatments, many youth that present for marijuana and other
substance use disorders will not show a clear positive response to treatment (Brown,
D'Amico, McCarthy, & Tapert, 2001). This study sought to identify the earliest time point
by which one could determine whether or not the teen was likely to respond to two
behavioral treatments. The time of onset of treatment response operationalized as the
initiation of drug abstinence did not differ across the two treatments. Clearly, a positive
treatment response whether operationalized by a minimal abstinence period (≥1 week of
abstinence), or a more substantial response (≥ 6 weeks of abstinence), almost always
occurred very early in treatment and rarely occurred subsequent to Week 6. In fact, 94% of
the teens that achieved at least 1 or 6 weeks of abstinence achieved it by the 6th week of
treatment. Similar findings have been described in adult trials that report positive response
to treatment occurs by the 6th week of treatment for adult cannabis abusers (Moore &
Budney, 2003), and within the first few weeks or not at all in studies of cocaine dependence
treatment (Kampman et al., 2002; Plebani, Kampman, & Lynch, 2009; Weinstock, et al.,
2010) and women treated for alcohol dependence (Hildebrandt, McCrady, Epstein, Cook, &
Jensen, 2010).

Identifying a reliable time point for determining whether an individual will respond or not to
a specific treatment can provide important information relevant to directing treatment
approaches and guiding decisions about whether to continue treatment as usual or initiate an
alternate treatment strategy. For example, in both the comparison and CM treatments, one
could argue that major treatment adjustments should commence if a teen does not initiate
abstinence by week 6. Potential adjustments might include increased magnitude voucher
earnings, offering a more intensive outpatient approach, or a brief stay in restricted
environment. Such adjustments would be consistent with the concept of stepped care
approaches that have been utilized effectively with adults (Borsari, et al., 2011; Kidorf, et
al., 2007; King, et al., 2006). The time of onset of treatment response can also inform
research protocols designed to determine the most effective treatment strategies for a clinical
population. For example, the major finding from this study (no treatment response is likely
after 6 weeks) might inform the parameters of a Sequential Multiple Assignment
Randomized Trial (SMART) designed to investigate adaptive treatment strategies (Collins,
Murphy, & Strecher, 2007). SMART trials test predetermined clinical strategies based on
whether or not certain outcome criteria are reached at specific time points. Based on the
current findings, a SMART design might involve randomizing treatment nonresponders at
the conclusion of week 6 to either an alternate form of treatment, an intensified version of
the initial treatment, or remaining with the original treatment. Comparison of alternative
overall strategies would determine whether altering or adjusting treatment at that specific
time point improves outcomes.
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To assist in determining which youth would be more likely to show a positive treatment
response and inform future effectiveness trials, this study also identified two significant
variables that predicted the initiation of 6 or more weeks of abstinence: urinalysis toxicology
result at intake and number of parents participating in treatment. Youth that were abstinent
for 6 or more weeks were more likely to have presented to treatment with a substance
negative urine screen, which is consistent with studies conducted with adults that show
negative drug urinalysis at treatment intake are predictive of better treatment outcomes
(Moore & Budney, 2002; Sofuoglu, Gonzalez, Poling, & Kosten, 2003; Tzilos, Rhodes,
Ledgerwood, & Greenwald, 2009). Marijuana abstinence prior to treatment could be
associated with the individual's motivation and ability to stop substance use. Teens who
initiated 6 or more weeks of abstinence also were significantly more likely to have 2 parents
involved in their treatment. Having 2 parents involved in treatment might positively relate to
treatment response by indicating better initial family functioning, greater parental
monitoring, increased parental involvement in the teen's activities, and more awareness of
the teen's plans and whereabouts, which have been shown to play an important in reducing
substance use (Barnes, Hoffman, Welte, Farrell, & Dintcheff, 2006; Bobakova, Geckova,
Klein, Reijneveld, & van Dijk, 2012; Kim & Neff, 2010). The number of parents involved in
the youth's treatment may be useful for initial treatment assignment or for use as a tailoring
variable to examine in comparison trials.

4.1. Limitations
The generalizability of this study is limited by its relatively small sample size and the
participation of primarily Caucasian families with a high proportion of two-parents
participating in treatment with relatively high levels of education. These participants lived in
small metropolitan or rural communities and the teens were primarily males who reported
marijuana as their primary drug of abuse. Potential racial, ethnic, living environment, and
socioeconomic influences on initiation of abstinence and the predictor variables could not be
assessed. Families of different races, ethnicities, and socioeconomic status may not achieve
the same rates of abstinence, may have a lower percentage of two-parent participating
families or types of guardians that participate, and a lower percentage of teens entering
treatment with a negative urine specimen. Moreover, male and female teens may differ in
the timing of their treatment response. In addition, these analyses should be considered
exploratory, as we did not control for multiple comparisons as (all analyses were repeated
twice for ≥ 1 week abstinence and ≥ 6 weeks abstinence, and the original study was not
designed or powered specifically to address the issues assessed in this study. There is a clear
need for replication of these findings with a larger and more diverse sample of adolescents.

Last, the results of this study were determined in the context of two behavioral treatments
that included parent involvement and tested the initiation of abstinence as a marker of
treatment progress. These findings might not apply to other types of treatment or other
markers of treatment response (e. g., harm reduction indicators).

4.2. Conclusions
Positive treatment responses to adolescent and adult treatments are likely to become evident
relatively early in the treatment process. Similarly, certain socio-demographic variables
might serve as indicators of the potential success or failure of specific treatments. This study
showed that very few teens achieved abstinence after the sixth week of treatment. Clinical
strategies that consider such data, such as stepped care treatment approaches, are necessary
to enhance the overall efficacy and cost effectiveness of substance abuse treatment
programming. SMART experimental designs are an approach that might be used to evaluate
alternative strategies based on identification of variables related to treatment responding.
The use of tailored treatment approaches and the utilization of research designs that evaluate
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adaptive clinical strategies are needed to improve upon the modest abstinence rates
commonly observed in adolescent treatments.
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Figure 1.
Survival function for initiation of 1 week of abstinence by treatment condition
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Figure 2.
Hazard function for initiation of 1 week of abstinence by treatment condition
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Figure 3.
Survival function for initiation of 6 weeks of abstinence by treatment condition
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Figure 4.
Hazard function for initiation of 6 weeks of abstinence by treatment condition

Brown et al. Page 15

J Subst Abuse Treat. Author manuscript; available in PMC 2014 April 01.

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

Brown et al. Page 16

Ta
bl

e 
1

D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic
s 

by
 A

bs
tin

en
ce

A
bs

ti
ne

nc
e 

0 
w

ee
ks

 (
n=

16
)

A
bs

ti
ne

nc
e 

≥ 
1 

w
ee

k 
(n

=5
3)

V
ar

ia
bl

e
n

%
n

%
St

at
is

ti
c 

(d
f)

p

G
en

de
r

m
al

e
13

81
.2

44
83

.0
χ

2  
(1

) 
=

 0
.0

3
.8

7

fe
m

al
e

3
18

.8
9

17
.0

T
re

at
m

en
t

C
M

†
6

37
.5

30
56

.6
χ

2  
(1

) 
=

 1
.8

0
.1

8

C
om

pa
ri

so
n

10
62

.5
23

43
.4

In
ta

ke
 U

ri
na

ly
si

s

N
eg

at
iv

e
2

12
.5

22
41

.5
χ

2  
(1

) 
=

 4
.5

6
.0

3

Po
si

tiv
e

14
87

.5
31

58
.5

# 
Pa

re
nt

 P
ar

tic
ip

an
ts

1 
Pa

re
nt

12
75

.0
10

18
.9

χ
2  

(1
) 

=
 1

7.
83

<
.0

01

2 
Pa

re
nt

s
4

25
.0

43
81

.1

L
eg

al
 I

nv
ol

ve
m

en
t Y

es
4

25
.0

18
33

.9
χ

2  
(1

) 
=

 0
.4

5
.5

0

N
o

12
75

.0
35

66
.1

T
ob

ac
co

 U
se

r

Y
es

9
56

.3
31

58
.5

χ
2  

(1
) 

=
 0

.3
0

.8
7

N
o

7
43

.7
22

41
.5

C
an

na
bi

s 
D

ep
en

de
nc

e

Y
es

11
68

.8
19

35
.8

χ
2  

(1
) 

=
 5

.4
1

.0
2

N
o

5
31

.2
34

64
.2

† C
M

 is
 C

on
tin

ge
nc

y 
M

an
ag

em
en

t

J Subst Abuse Treat. Author manuscript; available in PMC 2014 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Brown et al. Page 17

Ta
bl

e 
2

D
em

og
ra

ph
ic

 C
ha

ra
ct

er
is

tic
s 

by
 6

-w
ee

k 
A

bs
tin

en
ce

 S
ta

tu
s

A
bs

ti
ne

nc
e 

< 
6 

w
ee

ks
 (

n=
34

)
A

bs
ti

ne
nc

e 
≥ 

6 
w

ee
ks

 (
n=

35
)

V
ar

ia
bl

e
n

%
n

%
St

at
is

ti
c 

(d
f)

p

G
en

de
r

m
al

e
28

82
.4

29
82

.9
χ

2  
(1

) 
=

 .0
0

.9
6

fe
m

al
e

6
17

.6
6

17
.1

T
re

at
m

en
t

C
M

†
16

47
.0

20
57

.1
χ

2  
(1

) 
=

 .7
0

.4
0

C
om

pa
ri

so
n

18
53

.0
15

42
.9

In
ta

ke
 U

ri
na

ly
si

s

N
eg

at
iv

e
5

14
.7

19
54

.3
χ

2  
(1

) 
=

 1
1.

91
<

.0
01

Po
si

tiv
e

29
85

.3
16

45
.7

# 
Pa

re
nt

 P
ar

tic
ip

an
ts

1 
Pa

re
nt

17
50

.0
5

14
.3

χ
2  

(1
) 

=
 1

0.
13

<
.0

1

2 
Pa

re
nt

s
17

50
.0

30
85

.7

L
eg

al
 I

nv
ol

ve
m

en
t Y

es
11

32
.4

11
31

.4
χ

2  
(1

) 
=

 .0
1

.9
3

N
o

23
67

.6
24

68
.6

T
ob

ac
co

 U
se

r

Y
es

23
67

.6
17

48
.6

χ
2  

(1
) 

=
 2

.5
8

.1
1

N
o

11
32

.4
18

51
.4

C
an

na
bi

s 
D

ep
en

de
nc

e

Y
es

16
47

.0
14

40
.0

χ
2  

(1
) 

=
 .3

5
.5

5

N
o

18
53

.0
21

60
.0

† C
M

 is
 C

on
tin

ge
nc

y 
M

an
ag

em
en

t

J Subst Abuse Treat. Author manuscript; available in PMC 2014 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Brown et al. Page 18

Ta
bl

e 
3

D
is

cr
et

e-
tim

e 
H

az
ar

d 
M

od
el

 f
or

 O
ns

et
 o

f≥
 1

 o
r 

m
or

e 
an

d 
≥ 

6 
or

 M
or

e 
W

ee
ks

 M
ar

iju
an

a 
A

bs
tin

en
ce

≥ 
1 

w
ee

ks
 a

bs
ti

ne
nc

e
≥ 

6 
w

ee
ks

 a
bs

ti
ne

nc
e

T
im

e 
O

nl
y

T
im

e 
+ 

P
re

di
ct

or
s

T
im

e 
O

nl
y

T
im

e 
+ 

P
re

di
ct

or
s

P
re

di
ct

or
L

og
-O

dd
s

O
R

 +
L

og
-O

dd
s

O
R

L
og

-O
dd

s
O

R
L

og
-O

dd
s

O
R

W
ee

k 
1

3.
79

44
.3

3*
*

3.
04

20
.8

4*
*

3.
08

44
.8

6*
*

3.
43

30
.8

0*
*

W
ee

k 
2

2.
25

9.
46

*
1.

80
6.

08
*

1.
58

4.
88

1.
32

3.
73

W
ee

k 
3

1.
66

5.
28

1.
45

4.
25

2.
41

11
.1

5*
2.

16
8.

67
*

W
ee

k 
4

1.
79

5.
98

1.
59

4.
90

1.
80

6.
05

1.
63

5.
09

W
ee

k 
5

1.
93

6.
89

*
1.

77
5.

88
*

2.
32

10
.1

5*
2.

25
9.

51
*

W
ee

k6
0.

88
2.

42
0.

77
2.

16
2.

00
7.

38
1.

83
6.

25

Pa
re

nt
 P

ar
tic

ip
an

ts
 (

1 
or

 2
)

1.
90

6.
68

**
1.

84
6.

30
**

In
ta

ke
 U

A
‡ (p

os
/n

eg
 f

or
 T

H
C

† )
−

1.
79

0.
17

**
−

1.
78

0.
17

**

C
an

na
bi

s 
D

ep
en

de
nc

e 
(y

es
/n

o)
−

0.
26

0.
77

-
-

−
2L

L
21

9.
57

18
8.

02
17

8.
82

17
5.

58

N
ot

e.
 W

ee
ks

 1
 th

ro
ug

h 
6 

w
er

e 
te

st
ed

 a
s 

pr
ed

ic
to

rs
 a

s 
w

ee
ks

 7
 th

ro
ug

h 
13

 in
iti

at
io

n 
of

 n
ew

 a
bs

tin
en

ce
 w

as
 to

o 
in

fr
eq

ue
nt

 to
 in

cl
ud

e 
in

 th
e 

m
od

el
s.

 P
re

di
ct

or
 r

ef
er

en
ce

 c
at

eg
or

ie
s:

 N
o.

 o
f 

Pa
re

nt
 P

ar
tic

ip
an

ts
:

2;
 I

nt
ak

e 
U

ri
na

ly
si

s:
 n

eg
at

iv
e;

 D
ep

en
de

nc
e 

st
at

us
; n

ot
 d

ep
en

de
nt

,

* p 
<

 .0
5,

**
p 

<
.0

01
.

† D
el

ta
-9

-T
et

ra
hy

dr
oc

an
na

bi
no

l;

‡ U
ri

na
ly

si
s;

+ O
dd

s 
R

at
io

.

J Subst Abuse Treat. Author manuscript; available in PMC 2014 April 01.


