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Context: Drug abuse by people with severe mental dis-
order is a significant public health problem for which there
is no empirically validated treatment.

Objective: To evaluate the efficacy of a new behavioral
treatment for drug abuse in this population: Behavioral
Treatment for Substance Abuse in Severe and Persistent
Mental Illness (BTSAS).

Design: Participants were randomly assigned to 6 months
of treatment in either BTSAS or a manualized control con-
dition:SupportiveTreatmentforAddictionRecovery(STAR).

Setting: Treatment was conducted in community-
based outpatient clinics and a Veterans Affairs medical
center in Baltimore, Md.

Participants: Participants were 129 stabilized outpa-
tients meeting DSM criteria for drug dependence (co-
caine, heroin, or cannabis) and serious mental illness:
39.5% met DSM-IV criteria for schizophrenia or schi-
zoaffective disorder; 55.8%, for major affective disor-
ders; and the remainder met criteria for severe and per-
sistent mental illness and other Axis I disorders.

Interventions: Both treatments were administered by
trained health care professionals in small groups, twice
a week for 6 months. The BTSAS program is a social learn-
ing intervention that includes motivational interview-
ing, a urinalysis contingency, and social skills training.
The control condition, STAR, is a supportive group dis-
cussion treatment.

Main Outcome Measure: The primary outcome mea-
sure was urinalysis results from twice-weekly treatment
sessions.

Results: The BTSAS program was significantly more ef-
fective than STAR in percentage of clean urine test results,
survival in treatment, and attendance at sessions. The BTSAS
program also had significant effects on important commu-
nity-functioning variables, including hospitalization; money
available for living expenses; and quality of life.

Conclusions: The BTSAS program is an efficacious treat-
ment. Further work needs to be done to increase the pro-
portion of eligible patients who are able to become en-
gaged in treatment.
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D RUG AND ALCOHOL ABUSE

by people with severe and
persistent mental illness
(SPMI) is one of the most
significant problems fac-

ing the public mental health system. These
patients pose major problems for them-
selves, their families, health care profes-
sionals, and the mental health system. Life-
time prevalence of substance abuse was
assessed at 48% for schizophrenia and 56%
for bipolar disorder in the Epidemiologic
Catchment Area Study,1 and estimates of
current abuse for the SPMI population
range as high as 65%.2,3 Substance use dis-
orders in patients with SPMI begin early
in the course of illness4 and have a pro-
found impact on almost every area of pa-
tient functioning and clinical care. Pa-
tients with SPMI with substance use

disorders show more severe symptoms of
mental illness, more frequent hospitaliza-
tions, more frequent relapses, and a poorer
course of illness than patients with a single
diagnosis, as well as higher rates of vio-
lence, suicide, and homelessness.5,6 They
also have higher rates of incarceration,7

greater rates of service use and cost of
health care,8,9 poorer treatment adher-
ence, and treatment outcome.10,11 Sub-
stance use also impairs information pro-
cessing, which is particularly problematic
for people with SPMI.12

There is an extensive literature on the
treatment of patients with dual-disordered
SPMI,13,14 and there is a broad consensus on
a number of elements required for effec-
tive treatment, including: (1) integration of
both psychiatric and substance abuse treat-
ment15-19; (2) conceptualizing treatment as
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an ongoing process in which motivation to reduce sub-
stance use waxes and wanes20-22; and (3) a harm-
reduction model is more appropriate than an abstinence
model, especially during the early stages of treatment when
the patient has uncertain motivation to change.23,24 Con-
versely, there is a dearth of empirical data on effective tech-
niques for producing change. This literature has been sur-
veyed in 3 recent reviews, each of which used somewhat
different criteria for identifying and evaluating trials. Drake
et al were generally positive about the effectiveness of avail-
able treatments but concluded that “As yet there is little
evidence for any specific approach to treatment. . . . ”14(p368)

Dumaine25 reported that the largest effect size in studies
covered by his review was 0.35 for intensive case manage-
ment without a specific psychoeducational component. The
largest effect size for a specific psychosocial treatment pro-
cedure was only 0.25. In the least optimistic view in the
literature, Ley et al concluded that “There is no clear evi-
dence supporting an advantage of any type of substance
misuse program for those with serious mental illness over
the value of standard care. No one program is clearly su-
perior to another.”26(p1)

In response to this dearth of empirically sound inter-
ventions, we developed a new, multifaceted treatment for
substance abuse in patients with dual disorders that ad-
dresses the specific problems and needs of this popula-
tion: Behavioral Treatment for Substance Abuse in SPMI
(BTSAS).13,20 The 6-month, small-group treatment in-
cludes 6 integrated components: (1) motivational inter-
viewing to increase motivation to reduce use; (2) a uri-
nalysis contingency applied in each session to enhance
motivation to change and increase the salience of goals;
(3) structured goal setting to identify realistic, short-
term goals for decreased substance use; (4) social skills
and drug refusal skills to enable patients to refuse social
pressure to use substances and to provide success expe-
riences that can increase self-efficacy for change; (5) edu-
cation about the reasons for substance use and the par-
ticular dangers of substance use for people with SPMI to
shift the decisional balance toward decreased use; and
(6) relapse-prevention training that focuses on behav-
ioral skills for coping with urges and dealing with high-
risk situations and lapses. This article reports the re-
sults of a randomized trial in which BTSAS was compared
with Supportive Treatment for Addiction Recovery
(STAR), a manualized group comparison treatment, in
126 outpatients meeting criteria for SPMI and current de-
pendence on cocaine, heroin, or cannabis. The study was
approved and monitored by the University of Maryland
School of Medicine (Baltimore) institutional review board.

METHODS

PARTICIPANTS

A total of 293 individuals provided informed consent, of whom
175 met DSM-IV criteria for current dependence on cocaine,
heroin, or marijuana; had SPMI27; and completed baseline as-
sessments. These 175 subjects were randomized to either BTSAS
or STAR using an adaptive urn randomization procedure28 that
adjusted for sex, psychiatric diagnosis, drug of choice, and num-
ber of substance use disorders. A separate randomization was

conducted for participants recruited from community clinics
and a Veterans Affairs medical center. This sample was pre-
dominantly male (63.4%), African American (75.4%), and had
never been married (42.3%). Mean (SD) age was 42.7 (7.10)
years, with 11.2 (2.28) years of education. Diagnostically, 38.3%
met DSM-IV criteria for schizophrenia or schizoaffective dis-
order; 54.9%, for major affective disorders; and the remainder
met criteria for SPMI and other Axis I disorders. The mean (SD)
number of past psychiatric hospitalizations for the sample was
5.28 (7.97), and the mean (SD) age at onset of psychiatric dis-
order was 26.7 (10.8) years. The predominant drug of abuse
was cocaine (68.6%), followed by opiates (24.6%) and canna-
bis (6.86%). Participants reported a mean (SD) of 5.73 (8.76)
years of heroin use, 10.2 (8.21) years of cocaine use, 10.2 (10.4)
years of marijuana use, and 12.1 (10.7) years of polydrug use.
Participants were outpatients recruited from community clin-
ics (58.9%) and a Veterans Affairs medical center in Balti-
more. There were no differences between the groups on any
psychiatric, drug preference, or demographic variables.

TREATMENTS

Both treatments followed detailed manuals (available on re-
quest) and were administered to small groups (4-6 partici-
pants) twice per week for 6 months by trained therapists. Par-
ticipants were entered into ongoing groups on completion of
baseline assessments to minimize the delay between recruit-
ment and treatment initiation. This rolling admission proce-
dure also minimized the group effect (nonindependence) on
individual participant data.

Behavioral Treatment
for Substance Abuse in SPMI

The BTSAS program is a highly structured social learning pro-
gram that was developed by us specifically for people with SPMI.
In creating the BTSAS program, we identified techniques that
have been successfully used to treat substance abuse in less im-
paired primary substance–abusing populations (eg, contin-
gency contracts, motivational interviewing) and modified the
procedures to be applicable to people with SPMI. We also in-
cluded treatment techniques to address issues that are particu-
larly germane to drug abuse by people with SPMI. Recogniz-
ing that abstinence is a desirable goal but not one that can be
easily achieved by people with SPMI, BTSAS uses a harm-
reduction model in which small gains are reinforced and in-
termittent drug use is not punished. Given that motivation to
reduce drug use waxes and wanes in this population, BTSAS
attempts to increase motivation by conducting individual mo-
tivational interviewing29 sessions at baseline, 3 months, and
6 months. In addition, a urinalysis contingency is applied in each
session to serve as a motivational prosthesis. Subjects receive
between $1.50 and $3.50 per session, increasing in $0.50 in-
crements for successive sessions with clean urine test results.
The amount is reset to $1.50 in the session following a dirty
sample or an absence. To minimize failure experiences, achiev-
able short-term goals are established in each session, and cop-
ing skills training is provided to prevent lapses from spiraling
into full-blown relapses. A major factor contributing to drug
use among people with SPMI is social pressure and the desire
to seem normal. Hence, a considerable amount of time is de-
voted to social skills training30 to teach participants how to refuse
drugs, engage in alternative social activities, and develop non–
drug using social contacts.

Each session adheres to the same basic structure: (1) A urine
sample is secured and the results are announced to the group.
Participants with negative samples receive social reinforce-
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ment from the therapists and group members and financial re-
inforcement. Positive samples are followed by a nonaccusa-
tory discussion of situational factors that contributed to use and
rehearsal of coping strategies to increase the likelihood of ab-
staining in the situation in the future. (2) Each participant is
then assisted in setting realistic goals for decreased drug use
until the next session and signs a goal contract. (3) The re-
mainder of each session follows a structured curriculum for drug
abuse education, skills training, and relapse prevention.

Supportive Treatment for Addiction Recovery

The STAR program is based on usual treatment at the university-
run community mental health center from which many of our
subjects are recruited. The groups are designed to be support-
ive and encouraging and to provide a safe and nonjudgmental
place for participants to talk about substance use and their ideas
and feelings about it. Some didactic education is provided about
the effects of drugs and factors involved in reducing drug use
when it fits into the discussion, but there is no formal curricu-
lum or session-by-session plan regarding these issues. The group
sets its own pace and determines its own topic, and the thera-
pists encourage, but do not require, patient interaction. A urine
sample is taken before each session, but no systematic feed-
back is provided.

The BTSAS and STAR programs were each administered
by trained therapists (primarily masters degree–level health
care professionals) who were supervised on a weekly basis
throughout the project. All sessions were videotaped and fi-
delity of treatment administration was evaluated by blinded
raters who independently rated randomly selected videotapes
to assess adherence (22 yes or no items) and competence (14
items rated on 5-point Likert scales). The mean (SD) adher-
ence ratings (proportion of adherent items) were 0.9771
(0.05) (range, 0.82-1.00) for BTSAS and 0.9722 (0.08) (range,
0.75-1.00) for STAR. The mean (SD) competence rating for
BTSAS therapists (on a 5-point Likert scale) was 4.52 (0.33)
(range, 3.80-5.00) and for STAR, 4.51 (0.41) (range, 3.60-
5.00). The treatments were thus administered effectively and
as dictated by the respective manuals.

OUTCOME MEASURES

A primary outcome measure was urinalysis results secured at each
treatment session attended. Urine samples were collected from
all subjects at every session beginning in session 3, providing an
objective measure of drug use throughout the 6 months of the
trial. The second primary outcome was time until dropping out
of treatment (dropout defined as missing 8 consecutive ses-
sions). Secondary outcomes included achievement of 4 and
8 weeks of continuous abstinence and number of treatment ses-
sions attended. Participants also completed a number of self-
report measures at baseline and posttreatment, including the Ad-
diction Severity Index (ASI),31,32 the Substance Use Event Survey
for Schizophrenia,33 and the Brief Quality of Life Scale.34

STATISTICAL ANALYSIS

Consistent with the literature,35 we differentiated between in-
dividuals who failed to engage in treatment (attended �2 treat-
ment sessions) and those who engaged in treatment and either
graduated or dropped out. All analyses described later include
all available data for the subjects who became engaged in treat-
ment. The 2 primary hypotheses tested were that across the
6-month treatment period participants in BTSAS vs STAR would
(1) produce a higher proportion of negative (clean) urine test
results and (2) survive in treatment longer. The power analy-

sis conducted prior to initiating the study indicated that a sample
of 110 would yield a power greater than 0.80 to detect a me-
dium effect size at a conservative � level of P�.01. After multiple-
test Bonferroni adjustment, statistical significance is achieved
with P value�.025.

To compare the mean proportion of clean urine test results
provided by the 2 treatment groups, we used a logistic mixed-
effects model (SAS macro GLIMMIX; SAS Institute Inc, Cary, NC),
which allows different numbers of repeated observations (nega-
tive urine test results=yes/no) across subjects. A random-
intercepts model was used to account for within-subject corre-
lation among urine samples. A standard practice in analyzing urine
data in substance abuse trials is to impute missing samples as
positive (dirty), based partly on the assumption that absences
are associated with drug use. This approach is consistent with
an intent-to-treat analysis, but it can be misleading if there is high
and/or unequal attrition. We therefore imputed (positive) urine
values for missed visits in 2 ways, resulting in 2 analyses: (1) in-
termittent unexcused absences were assumed positive test re-
sults up until dropout; (2) all unexcused absences were as-
sumed positive test results for the duration of the trial. This second
method is more heavily weighted by attendance. In each case,
we used the model to test for a treatment effect and estimated
the relative odds of having a clean urine test result with a 95%
confidence interval. Treatment groups had open enrollment,
group size was small, and group dynamics were minimized by
the structured training curriculum. Consequently, the effects of
group membership were minimized and we did not include group
as a factor in the analysis. In secondary analyses, we used the
urinalysis data further to compare the 2 groups on 3 summary
abstinence outcomes: percentage achieving 4 weeks, 8 weeks,
and multiple 4-week blocks of continuous abstinence. We used
1-df �2 tests for these analyses.

To compare the treatment groups on length of time in treat-
ment until dropping out, we used a simple Cox proportional
hazards regression model. With this model, we tested for a dif-
ference in survival curves and computed the relative risk of drop-
out (hazard ratio). In a secondary analysis, we compared the 2
groups on number of days attended with a t test.

The ASI data was collected at baseline and posttreatment.
We analyzed 2 key variables: number of drug days and num-
ber of days with drug problems. These variables were signifi-
cantly zero-inflated; hence, we used a 2-part mixed-effects model
specifically designed for zero-inflated distributions (SAS macro
MIXCORR; SAS Institute Inc)36 and that allowed use of all avail-
able observations. This model uses a 2-tier approach, simulta-
neously fitting a logistic regression model for change in pro-
portion of nonzero drug days (among all participants) and a
linear regression for change in mean number of drug or prob-
lem days (only among participants with any nonzero days.) With
this analysis, we tested both within-group change and between-
group differential change for both proportion of nonzero days
and mean number of drug or problem days.

We conducted parallel analyses as for the ASI data for all other
outcomes assessed at baseline and posttreatment using general-
ized estimating equations37 for dichotomous outcomes and mixed-
effects models for continuous and Likert-type scaled variables.
These models were used so that all available data could be ana-
lyzed and to account for within-subject correlation over time.

RESULTS

RETENTION OF PARTICIPANTS

As shown in Figure 1, 293 subjects provided informed
consent for the trial, of whom 175 completed baseline as-
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sessments, met study inclusion criteria, and were ran-
domly assigned to BTSAS or STAR. Attrition is widely rec-
ognized as a critical problem in substance abuse treatment
programs, especially for participants with dual disor-
ders.16,35 Of the 175 participants who were randomized, 129
attended at least 1 session and 110 became engaged in treat-
ment (BTSAS, n=61; STAR, n=49), 63% of those who com-
pleted baseline. Subsequent analyses are based on the en-
gaged sample of 110. Subjects randomized to STAR were
slightly more likely to become engaged in treatment than
those in BTSAS (92.4% vs 80.3%; �2

1=3.69; P=.055), but
most of this difference reflects subjects who never began
treatment and is therefore most likely a random effect. Com-
parison of the engaged BTSAS group and the engaged STAR
group using �2 and t tests found no statistical differences
between the 2 on demographic characteristics, diagnosis,
or primary drug of abuse (Table 1).

As shown in Figure 2, BTSAS was significantly more
effective than STAR in retaining subjects who became en-
gaged in treatment (log-rank test for difference in sur-
vival curves, �2

1=6.88; P=.009). The relative risk of drop-
out (hazard ratio) for BTSAS was about half that for STAR
(hazard ratio, 0.51 [95% confidence interval (CI), 0.30-
0.85]). Subjects in BTSAS also attended significantly more
sessions: 29.0 vs 19.0 (t108=3.50; P�.001; effect size, 0.64
[95% CI, 0.25-1.03].) That is noteworthy in this difficult-
to-treat population because patients who attend drug treat-
ment generally do better than those who do not.38,39

We further conducted a series of analyses to see if we
could identify factors that discriminated subjects who be-
came engaged in treatment from those who did not and
dropouts, from subjects who completed treatment. There
were no differences between those who became en-
gaged in treatment and those who did not or between
dropouts and those who completed treatment on any
demographic or diagnostic factors or on primary drug of
abuse. Subjects who became engaged in treatment re-
ported fewer days of drug use on the ASI at baseline than

subjects who failed to become engaged in treatment (mean
[SD], 5.61 [9.63] days vs 9.57 [12.5] days; Wilcoxon
z=2.59; P�.001), but, as indicated later, the reliability
of these self-report data are suspect. Moreover, subjects
who completed treatment had a greater number of posi-
tive (dirty) drug screens at baseline than dropouts (mean,
79.3% vs 57.1% for dropouts; P=.06), indicating that the
trial was not limited to subjects with less severe drug prob-
lems. Overall, the data do not identify predictors of treat-
ment participation or retention.

293 Consented

175 Completed Baseline
Assessments and Randomized

76 Failed to Complete Baseline
Assessments 

6 Administratively Removed
36 Ineligible

47 Failed to Initiate Treatment

27 Lost to Follow-up

19 Failed to Become Engaged in
Treatment

129 Attended at Least 1 Treatment
Session

110 Became Engaged in Treatment
(Attended >2 Sessions)

83 Available for Posttreatment
Assessment

Figure 1. Subject flow.

Table 1. Baseline Demographic and Clinical Characteristics
of Participants Engaged in Treatment

BTSAS
(n = 61)

STAR
(n = 49)

Total
(n = 110)

Demographics, %
Male 63.9 69.4 66.4
African American 77.1 71.4 74.6
Age, y, mean (SD) 43.8 (6.55) 41.6 (7.50) 42.8 (7.04)
Education, y, mean (SD) 11.7 (2.39) 11.8 (2.25) 11.7 (2.32)
Never married 50.8 38.8 45.5

Psychiatric, mean (SD)
Schizophrenia/schizoaffective

disorder, %
34.4 42.9 38.2

No. of previous
hospitalizations

5.56 (10.3) 5.61 (7.55) 5.58 (9.16)

Age at onset of SMI 26.2 (11.2) 27.6 (9.57) 26.8 (10.5)
GAF at baseline 42.5 (8.22) 42.7 (8.58) 42.6 (8.35)

Substance use,%
Current alcohol abuse/

dependence
21.3 24.5 22.7

Goal drug
Marijuana 1.64 10.2 5.45
Opiates 26.2 16.3 21.8
Cocaine 72.1 73.5 72.7

Abbreviations: BTSAS, Behavioral Treatment for Substance Abuse in
Severe and Persistent Mental Illness; GAF, Global Assessment of Functioning;
SMI, severe mental illness; STAR, Supportive Treatment for Addiction Recovery.
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Figure 2. Survival in treatment. BTSAS indicates Behavioral Treatment for
Substance Abuse in Severe and Persistent Mental Illness; STAR, Supportive
Treatment for Addiction Recovery.
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DRUG USE OUTCOMES

Urinalysis results are presented in Table 2. Subjects in
BTSAS had a significantly higher proportion of clean urine
test results during the 6 months of treatment than sub-
jects in STAR, regardless of imputation strategy: mixed-
model estimates, mean, BTSAS, 0.589 vs STAR, 0.247;
F1,3671=16.05; P�.001; odds ratio, 4.4 (95% CI, 2.1-9.0)
for imputation with missing urine test results assumed
positive until time of dropout and mean, BTSAS, 0.466
vs STAR, 0.142; F1,5146=15.38; P� .001; odds ratio, 5.3
(95% CI, 2.3-12.1) for imputation with missing urine test
results assumed positive for the duration of the trial. Treat-
ment sessions were always separated by at least 2 to 3
days (eg, Monday-Wednesday, Tuesday-Friday), and the
urinalysis tests used in this trial detect metabolites of co-
caine and opiates during a 2- to 3-day period. Conse-
quently, successive sessions attended with clean urine test
results provide a rough estimate of periods of continu-
ous abstinence. We examined 4-week and 8-week peri-
ods during which subjects attended every session, and
these data show a pronounced advantage for BTSAS. Sig-
nificantly more subjects in BTSAS had at least one 4-week
block of continuous abstinence (54.1% vs 16.3%; �2

1=16.6;
P�.001), as well as multiple 4-week blocks (44.3% vs
10.2%; �2

1=15.3; P�.001). More BTSAS subjects also had
at least one 8-week block of continuous abstinence (32.8%
vs 8.16%; �2

1=9.66; P=.002). There were a small number
of subjects whose primary drug of abuse was marijuana.
Given that cannabinoid metabolites can be detected for
up to 28 days, the overall rate of clean samples probably
underestimates the amount of time not taking drugs.

We examined 2 ASI variables: number of drug days
(in the prior month) and days with drug problems. Both
variables were characterized by a large number of zero
scores at both baseline and follow-up assessments and
were analyzed as described in the “Statistical Analysis”
subsection. There was no significant effect to suggest that
one treatment had a more pronounced effect than the

other on either variable. However, these self-report data
must be viewed cautiously because they were often in con-
flict with other sources of data on drug use. For ex-
ample, of those participants who denied any drug use in
the past 30 days on the ASI at baseline, 32.9% met DSM-IV
dependence criteria on the Structured Clinical Inter-
view for DSM-IV40 and 9.33% had positive toxicology
screens, suggesting that actual drug use during the prior
month was considerably higher than was reported.

OTHER OUTCOMES

We conducted post hoc, exploratory analyses on a number
ofancillaryclinicaldimensionsthataregermanetooutcomes
andqualityof life inpatientswithdualdisorders.Given the
low base rates of several of these variables (eg, inpatient ad-
missions), we report within-group changes that might be
informative,aswellasbetween-groupanalyses.Participants
inBTSAShadbetteroutcomes thanparticipants inSTARon
a number of important clinical dimensions in addition to
drug use. Inpatient admissions (psychiatric or substance
abuse)declined from29.5%in the90daysprior tobaseline
to6.5%inthe90daysprior to theposttreatmentassessment
for subjects in BTSAS (�2

1=9.39; P=.002), compared with
20.4% and 16.2%, respectively, for STAR subjects (P=.30).
Prior to treatment, 46.6% of BTSAS subjects reported hav-
ing enough money for food, clothing, housing, and trans-
portation(BriefQualityofLifeScale)comparedwith69.2%
at the end of treatment (�2

1=6.99; P=.008). This could re-
flect reduced expenditures on drugs. There was no change
for subjects in STAR (43.8% prior to treatment and 51.5%
afterward). Subjects inBTSASalso reporteda small but sig-
nificantincreaseingeneral lifesatisfaction(ontheBriefQual-
ityofLifeScale) frompretreatment toposttreatment (mean
[SD],4.25[1.65]to4.79[1.66]; t106=2.14;P=.04),andthere
wasa significant increase in theoverall qualityof life (mean
[SD],3.97[1.74] to4.46[1.68]; t106=2.38;P=.02).Subjects
in STAR failed to register a significant increase on either of
thesevariables.Therewasalsoasignificant reduction in the
numberofBTSASsubjectswhoreportedbeingarrested(31%
atbaselinevs12.8%atposttreatment;�2

1=5.55;P=.02),com-
pared with 22.9% and 27.3%, respectively, for STAR sub-
jects (P=.51).Finally,BTSASsubjects reportedasignificant
increaseinabilitytoindependentlyperformactivitiesofdaily
livingontheSocialFunctioningScale frombaseline topost-
treatment(mean[SD],27.2[7.43] to31.5[5.69]; t107=3.73;
P�.001). There was no comparable change for STAR sub-
jects (baselinemean[SD],27.3[6.92];posttreatmentmean
[SD],28.1[5.62];P=.51).Theinteractioneffect for thisvari-
able was significant (t107=1.98; P=.05).

The cost of administering the urinalysis contingency
was relatively modest. Total payments to subjects were
$3676.50. The mean amount per subject was $60.27, the
median was $51.50, and the range was $0 to $168.50.
The average payment per session was $2.29. Total cost
of the urinalysis tests and associated supplies was (ap-
proximately) $19 000.

COMMENT

These data provide considerable support for the efficacy of
BTSAS. Subjects in BTSAS achieved a mean of almost 59%

Table 2. Urinalysis Data

Outcomes
BTSAS

(n = 61)
STAR

(n = 49)
Group

Comparison
P

Value

Proportion of clean urine test
results*

0.589 0.247 F1,3671 = 16.05 �.001

Proportion of clean urine test
results†

0.466 0.142 F1,5146 = 15.38 �.001

Having at least one 8-week
block of clean urine test
results, %

32.8 8.16 �2
1 = 9.66 .002

Having at least one 4-week
block of clean urine test
results, %

54.1 16.3 �2
1 = 16.6 �.001

Having multiple 4-week
blocks of clean urine test
results, %

44.3 10.2 �2
1 = 15.3 �.001

Abbreviations: BTSAS, Behavioral Treatment for Substance Abuse in Severe
and Persistent Mental illness; STAR, Supportive Treatment for Addiction
Recovery.

*Missing urine samples imputed as positive through last session attended.
†Missing urine samples imputed as positive for all missed sessions.
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clean urine test results, compared with 25% for subjects in
STAR. The biweekly urinalysis data provide an indication
ofcocaineandopiateuseduring theprior2 to3days.Given
that BTSAS subjects attended an average of almost 56% of
sessions, thatreflectsaconsiderableamountofsobrietydur-
ing the6-month trial.While fewparticipantsachieved total
abstinence, every day without drug use is associated with
increased physical safety, increased likelihood of medica-
tion adherence, and decreased vulnerability to relapse in
this population. In that regard, the data indicate that par-
ticipants in BTSAS had decreased hospitalizations and ar-
rests,moremoneyavailablefordailyexpenses,andimproved
qualityof life.Thecostsof theprogram,approximately$372
persubjectfortheurinalysiscontingencyplustherapisttime,
are quite modest given that the benefits include a 23% re-
duction in inpatient admissions.

Thecomparatortreatment,STAR,wasnotadilutedtreat-
ment as usual or a pseudotreatment designed to provide
an easy target for an experimental intervention. The STAR
program is a manualized version of a real treatment that is
representative of quality care in a university-based clinic.
Moreover, it was administered by trained health care pro-
fessionals who videotaped sessions and received weekly
supervision. Subjects were drawn from 3 different clinical
settingsandare representativeofpatientswith seriouspsy-
chiatric and substance abuse problems. Hence, these find-
ings have meaningful public health significance.

The BTSAS program contains a number of different el-
ements that each have potential clinical impact: motiva-
tional interviewing, goal setting, urinalysis contingency, so-
cial skills training, and relapse prevention. These elements
were each included because they have had some reported
positive effect with other populations and/or address par-
ticular problems associated with drug use by people with
SPMI (eg, need to cope with social pressure). The current
trial was designed as an efficacy study for the package, and
it is not possible to empirically determine the relative con-
tributions of each element. Our anecdotal observations sug-
gest that each component contributed to overall out-
comes,withdifferential importance fordifferentparticipants.
From a public health perspective, it would be desirable to
evaluate the effects of the urinalysis contingency because
the average cost ranged from $7 to $10 for the urinalysis
and financial reinforcer. However, given the potential sav-
ings achieved from reductions in hospitalization, medical
illness, unstable housing, and unemployment, this could
be viewed as a modest expense.

The BTSAS program was effective in retaining partici-
pants who became engaged in treatment (attended �3 ses-
sions). In contrast, 76 subjects (25.94%) who provided con-
sent failed to complete baseline assessments, and 37.7% of
those who completed baseline assessments failed to be-
come engaged in treatment. This finding reflects a signifi-
cant problem with any drug treatment. For example, of 1777
eligible persons screened by telephone for the National In-
stitute on Drug Abuse Cocaine Collaborative Study, 937
(52.7%) attended an initial orientation session and 487
(52.7%) of those still eligible completed assessments and
began the trial, 27% of the initial pool.41 In a large natu-
ralistic study of veterans with dual diagnoses referred for
outpatient treatment, 53% failed to become engaged in treat-
ment.42 Similar results have been reported for a state hos-

pital sample43 (42% attended their first outpatient visit),
for patients discharged from a community hospital44 (35%
attended their first outpatient treatment session), and for
patients entering a therapeutic community45 (49% were lost
to follow-up within the first 2 weeks).

Engagingpatientswithdualdisorders intreatment ispar-
ticularlydifficultbecausemostareambivalentabouttheneed
toreducetheirdruguseandtheirdesire for treatmentwaxes
and wanes over time. Moreover, they frequently have dif-
ficult livingsituations, residualpsychiatric symptoms,cog-
nitive impairments,andfinancialconstraints(eg,nomoney
for car fare) that make it difficult for them to attend treat-
ment.Several studieshaveexaminedtheeffectsofstructural
procedurestoincreaseengagementintreatment,suchaspro-
vidingmail andtelephonepromptsbeforesessions,provid-
inganinitialorientationsession,schedulingsessionsquickly
after initial contact, andproviding tangiblebenefits suchas
child care and car fare.46-48 While many of these techniques
should be used as part of good clinical practice, they have
not proven to be sufficient to produce engagement in treat-
ment. A more sophisticated approach, based on the Trans-
theoreticalModelofChange,20,49 hypothesizes thatpatients
unengaged in treatmentneedencouragement tomove from
thepersuasion(precontemplation)orcontemplationstage
to the action stage of change. This has led to a number of
trialsthatuseversionsofmotivationalenhancementtherapy50

tofosterengagementbyincreasingmotivationtochange.23,51,52

Thepublishedresults for theseapproachestodatehavebeen
modest, at best. Moreover, our data and several published
studies have failed to find a relationship between motiva-
tiontochangeandtreatmentparticipation,44,52,53 raisingques-
tions about the hypothesis that increasing motivation to
change is critical in this population.

We are currently conducting a trial using a 2-pronged
intervention to increase engagement in treatment and
thereby widen the applicability of BTSAS. The approach
involves (1) a time-limited case management technique re-
ferred to as a critical time intervention to help develop a
relationship between the treatment team and the patient
and to help him or her overcome structural obstacles to
treatment and (2) a time-limited psychoeducational inter-
vention for concerned significant others (family mem-
bers, friends) that aims to enlist them as partners to help
connect the patient with treatment. Preliminary data sug-
gest this approach may be highly effective. This trial will
also provide further information in regard to the trend for
early termination from BTSAS that was detected in the cur-
rent study. Participants in BTSAS are faded into treatment
to maximize engagement. They are not required to pro-
vide a urine sample for the first 2 sessions, and they are
invited to observe the skills-training and goal-setting ac-
tivities for 2 sessions before participating. Consequently,
there is no obvious reason why patients would elect to ter-
minate treatment in the first week. The new trial will help
to determine whether this was a chance finding or if modi-
fications to the protocol are warranted.
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