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Objective: The changing effectiveness of a treatment program for dual-diagnosis pa-
tients was evaluated over a 2-year period with the use of a sequential study group design.
Method: The treatment outcome of 179 consecutively enrolled patients with chronic psy-
chotic illness and comorbid substance dependence who entered a specialized day hospital
dual-diagnosis treatment program from Sept. 1, 1994, to Aug. 31, 1996, was evaluated. The
24 months were divided into four successive 6-month periods for comparing the evolving ef-
fectiveness of the program for groups of patients entering the day hospital during these four
periods. Treatment attendance, hospital utilization, and twice weekly urine toxicology analy-
ses were used as outcome measures. Results: The initial treatment engagement rate, de-
fined as at least 2 days of attendance in the first month, increased significantly from group
1 to group 4, more than doubling. Thirty-day and 90-day treatment retention rates also sub-
stantially increased from group 1 to group 4. More patients had no hospitalization in the 6
months after entering the day hospital program than in the 6 months before entering the
day hospital program. Urine toxicology monitoring indicated that the patients in group 4
were more likely than those in group 1 to remain abstinent at follow-up. Conclusions: The
evolving clinical effectiveness of a developing program can be quantified by using a se-
guential group comparison design. The sequential outcome improvements may be related
to the incremental contributions of assertive case management and skills training for re-

lapse prevention.
(Am J Psychiatry 1999; 156:1765-1770)

Comorbid substance abuse in patients with chronic
psychotic illness adds to the challenges facing their
successful rehabilitation. Increased morbidity from
substance-induced psychotic exacerbation, dysphoria,
anxiety, insomnia, and agitation has been documented
(1). Poor retention in outpatient treatment and recur-
rent need for hospitalization disrupt rehabilitation ef-
forts. Traditional treatment approaches have been un-
able to modify the course of illness for the majority of
these patients (2—4). Given these challenges and an es-
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timated lifetime prevalence of substance abuse of 47%
among patients with schizophrenia (5), there has been
increasing interest in developing effective treatment for
these dually diagnosed patients (4, 6-12).

Although several studies of treatment for substance
abuse included patients with chronic psychotic ill-
nesses, only four published reports (6-8, 13) have de-
scribed specific treatment outcomes for this popula-
tion. The results from these studies were constrained
by small sample sizes and reliance on self-reported so-
briety status. The reported treatment outcomes were
notable for the low treatment retention at 3 and 6
months and the low rates of sobriety for the patients
who had a comorbid nonalcoholic substance disorder.

Diverse approaches to the treatment of this popula-
tion have been proposed. Several programs have
adopted cognitive behavioral therapy oriented toward
relapse prevention (6-8, 14, 15). The prevailing ratio-
nale for deviations from the traditional 12-step ap-
proach has been the impression that many patients
with chronic psychotic illness were unable to tolerate
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TABLE 1. Clinical and Demographic Characteristics of Patients With Psychotic Iliness and Comorbid Substance Dependence?

Characteristic Group 1 (N=20)

Group 2 (N=42) Group 3 (N=50) Group 4 (N=67)

Mean SD
Age (years) 45.0 8.5
N %
Marital status
Married 4 20
Separated or divorced 6 30
Single 10 50
Female gender 0 0
Race
African 16 80
Caucasian 2 10
Hispanic 1 5
Asian 1 5
Clinical diagnosis
Chronic schizophrenia 16 80
Schizoaffective disorder 3 15
Psychotic disorder not otherwise specified 1 5
Dependence
Cocaine 16 80
Alcohol 13 65
Marijuana 7 35
Hallucinogen 0 0
Opiates 1 5
Amphetamines 2 10

Mean SD Mean SD Mean SD
44.9 8.6 46.9 11.0 449 8.4
N % N % N %
6 14 7 14 5 7
16 38 18 36 25 37
20 48 25 50 37 55
1 2 2 4 1 1
32 76 38 76 47 70
7 17 8 16 13 19

1 2 3 6 7 10

2 5 1 2 0 0
30 71 31 62 48 72
6 14 13 26 14 21

6 14 6 12 5 7
32 76 37 74 52 78
26 62 30 60 44 66
8 19 7 14 14 21

0 0 0 0 0 0

5 12 9 18 7 10

3 7 2 4 4 6

a Patients were assigned to one of four groups according to the date of their first visit to the treatment program, corresponding to four suc-

cessive 6-month periods.

the confrontational and abstract spiritual approach. In
addition, the applicability of the strict self-help re-
quirement for these severely mentally ill patients has
been questioned. Some of the treatment programs sup-
plemented self-help by providing integrated case man-
agement and psychiatric care (4). These treatment pro-
grams varied in intensity from weekly group therapy to
intensive inpatient treatment of 6 months’ duration
(10). The scope and intensity of case management and
degree of integration of psychiatric care and relapse
prevention treatment also varied among treatment
programs. Despite these differences, initial reports
from these innovative programs supported the feasibil-
ity of providing these interventions (4, 16).

Variations in the choice of treatment components
and intensity of intervention can be attributed to the
early developmental phase of the integrated treatment
approach. Data supporting the inclusion of specific
treatment components and optimal treatment intensity
have been lacking (13, 16). Without assessment of the
contribution by individual program components, eval-
uative studies are of limited use in guiding the further
refinement and development of integrated treatment
programs.

The dual-diagnosis treatment program at the West
Los Angeles Veterans Affairs (VA) Medical Center was
established in 1990 to develop rehabilitative services
for patients with chronic psychotic illnesses and co-
morbid substance dependence (17-19). Although the
treatment program began operations in 1990, imple-
mentation of many of the desired program compo-
nents was delayed until 1995 and 1996 as a result of
administrative obstacles. We designed the current
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study to determine the contribution of newly added
program components to the effectiveness of the day
hospital program. A sequential group design allowed
the comparison of program effectiveness over time as
we incrementally approximated our originally pro-
posed program. If our conceptualization of an effective
program was correct, then patient engagement, treat-
ment attendance, and sobriety maintenance would in-
crease, while psychiatric hospital utilization would de-
crease, in successive groups entering the day hospital
program between 1994 and 1996.

METHOD

Patients with chronic psychotic disorder and comorbid substance
dependence were referred for enrollment in the dual-diagnosis treat-
ment program from the emergency department, psychiatric inpatient
units, and outpatient psychiatric clinics of the VA Medical Center. A
special request for referral of patients with comorbid cocaine depen-
dence was made through recruitment memos and flyers to maximize
the inclusion of these patients.

We prospectively examined the 6-month treatment engagement
and outcome of four groups successively enrolled over a 2-year pe-
riod in the day hospital of the dual-diagnosis treatment program. We
divided the 2 years from Sept. 1, 1994, to Aug. 31, 1996, into four
successive 6-month periods. Patients’ data were entered into an anal-
ysis based on intent to treat; that is, data from all patients who had
at least one visit to the day hospital were included. The patients were
assigned to one of the four groups on the basis of the date of their
first visit. Group 1 included all patients entering Sept. 1, 1994, to
Feb. 28, 1995; group 2 included all patients entering March 1, 1995,
to Aug. 31, 1995; group 3 included all patients entering Sept. 1,
1995, to Feb. 29, 1996; and group 4 included all patients entering
March 1, 1996, to Aug. 31, 1996.

We excluded patients who had been previously treated at the day
hospital, as indicated by any visit to the day hospital logged be-
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tween Jan. 1, 1990, and Sept. 1, 1994. This procedure prevented the
contamination of current treatment effect by prior day hospital
treatment.

All patients (N=179) were veterans eligible for care at the West
Los Angeles VA Medical Center. Clinical diagnoses were made by
the treating psychiatrists using DSM IV criteria. The clinical and so-
ciodemographic characteristics of the subjects are shown in table 1.
There were no statistically significant differences among the four
groups in marital status, gender, race, and clinical diagnoses. As
would be expected from a population of dually diagnosed U.S. vet-
erans, 98% of the patients were male; most were unmarried, and
most of them had an axis I diagnosis in the schizophrenia spectrum.
We used psychiatric hospital utilization in the 6 months before entry
into the day hospital program as an indirect measure of the patients’
pre-entry severity of illness; there were no statistically significant dif-
ferences between the groups.

Treatment

We conceptualized integrated psychiatric care as using a single
physical location, with primary treatment teams providing both in-
patient and outpatient mental health and substance treatment ser-
vices. All patients were encouraged to attend the day hospital phase
of treatment. Relapse prevention training was conducted through a
series of skills training groups that emphasized the mastery of spe-
cific social skills, which could reduce the frequency and severity of
relapse. This 35-session training program, the substance abuse man-
agement module, is aimed at overcoming the obstacles posed by cog-
nitive and social skills deficits found in patients with schizophrenia.
An additional two sessions of skills practice were provided each
week to enhance and maintain these skills. A manual-driven version
of this treatment module was implemented starting with group 4.

The major program components that were available during each
of the four 6-month periods are summarized in table 2. Starting with
group 3, with the addition of two case managers, we were able to in-
crease the intensity of assertive case management functions (e.g.,
housing and advocacy services) that were localized within each of
the three day hospital treatment teams (20). Starting with group 3,
we also provided free lunch to patients who attended the day hospi-
tal each day. All psychoeducational group sessions lasted 45 min-
utes, and patients received credit for attending each session and for
providing twice weekly urine samples for toxicology testing. Urine
toxicology results and program attendance records were discussed
with each patient individually and during treatment team meetings.
We prescribed psychotropic medications for relief of specific symp-
toms. In addition, disulfiram was available to patients with comor-
bid alcohol dependence. None of the patients received clozapine or
olanzapine during the study period, and few patients received ris-
peridone. There was no significant difference in the very limited use
of risperidone by patients before versus after their entry into the day
hospital program. The medication management strategy was not
modified over the study period; haloperidol and fluphenazine were
the predominant antipsychotic agents prescribed.

Outcome Measures

Treatment attendance records were entered daily into a centralized
electronic medical record database by clerical staff for all patients who
attended the treatment program each day. We reviewed the medical
records database at West Los Angeles VA Medical Center to obtain
the number of psychiatric admissions and dates of hospitalization for
each patient in the 6 months before and the 6 months after the start of
treatment at the day hospital. Inpatient psychiatric bed-days for the
period 6 months before and after starting the day hospital program
were tabulated for each patient. We included only psychiatric inpa-
tient care at the West Los Angeles VA Medical Center in this analysis.

Urine samples were collected and analyzed twice weekly. An as-
signed nursing staff member collected urine samples under direct vi-
sual supervision. Urine toxicology analyses were performed accord-
ing to a previously reported method (21). The drugs of abuse
screened were marijuana (in the form of A-9-tetrahydrocannabinol),
barbiturates, cocaine (in the form of the major metabolite, ben-
zoylecgonine), amphetamine, and opioids (in the form of morphine).
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TABLE 2. Components of the Day Hospital Dual-Diagnosis
Treatment Program for Patients With Psychotic Illiness and Co-
morbid Substance Abuse?

Component

Psychiatric care
Psychiatrist 1 X X
Psychiatrist 2 X X X
Psychiatrist 3 X
Psychiatrist 4 (half-time)
Medication management
module X X X
Symptom management
module X X
Community reentry
module
Assertive case
management
Case manager 1 X X
Case manager 2
Case manager 3
Relapse prevention
Education group X X
12-step group X X
Relapse prevention
group X X
Relapse prevention
group using the
substance abuse
management module
Credit incentive program
$1.50 credit per day X X X
Lunch program X
Stress management
Exercise group X X X
Relaxation group
Urine toxicology tests
twice weekly X X X X

@ Patients were assigned to one of four groups according to the
date of their first visit to the treatment program, corresponding to
four successive 6-month periods.

Groupl Group?2 Group3 Group4

XX XXX X X X XXX

X XX XXX

XX XX X

Data Analysis

Analyses of the data proceeded in five steps for each of the four
groups. The first analysis examined the patients’ initial engagement in
treatment. In this analysis, we defined initial treatment engagement as
attending the day hospital program at least 2 days in the first 30 days
of enrollment. We calculated the initial engagement rate as the number
of patients who were engaged in treatment as a percentage of all pa-
tients in each group. The second analysis examined the days of day
hospital attendance for the patients who were engaged in treatment.
We calculated 1-month treatment “dose” as the number of days of at-
tendance in the first 30 days of treatment and 3-month treatment dose
as the number of days of program attendance during first 3 months of
the follow-up period. These last two variables served as measures of
sustained participation in the day hospital program.

Since all patients were treated with antipsychotic medication, and
we dispensed no more than a 1-month supply of medication at each
visit, patients who did not return at least once every 30 days were very
likely to be noncompliant and inadequately treated. In the third anal-
ysis, we examined the level of compliance with follow-up treatment
after the first month in the program. We defined 30-day treatment re-
tention as returning for treatment at least once in the 30 days after the
first 30 days of entering the day hospital program; 90-day treatment
retention was similarly defined, except it was calculated using those
patients who continued in treatment for at least one day in the 30 days
after the first 90 days of entering the day hospital program.

In the fourth analysis, we examined the impact of program enroll-
ment on psychiatric hospitalization by comparing episodes and days
of hospitalization in the 6 months before and the 6 months after en-
try into the day hospital program. We determined the percentage of
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TABLE 3. Treatment Utilization and Retention in Day Hospital Treatment of Patients With Psychotic lliness and Comorbid Sub-

stance Abuse?

Group 1 Group 2 Group 3 Group 4
Measure (N=20) (N=42) (N=50) (N=67) Analysis
N % N % N % N % Statistic? p
Patients initially engaged in treatment 7 35 27 64 31 62 53 79 3.37 <0.01
30-day treatment retention 5 25 16 38 21 42 44 66 3.68 <0.01
90-day treatment retention 1 5 15 36 19 38 35 52 3.57 <0.01
Mean SD Mean SD Mean SD Mean SD F (df=3, 117)° p
1-month treatment attendance
of engaged patients (days) 8.3 6.3 65 5.8 6.7 5.2 10.2 5.8 3.85 0.01
3-month treatment attendance
of engaged patients (days) 10.6 9.0 141 149 16.6 134 252 16.6 4,74 <0.01

@ Patients were assigned to one of four groups according to the date of their first visit to the treatment program, corresponding to four

successive 6-month periods.
b Cochran-Armitage trend test (22, 23).
¢ Natural log-transformed ANOVA.

patients in each group who had any hospitalization during that time
interval. For the patients with any hospitalization, we calculated the
mean number of episodes and the mean number of days per episode
of hospital utilization.

Finally, we compared the sobriety status of each group during
each month of the 6-month follow-up period. We defined mainte-
nance of sobriety for any given month as providing two or more
drug-free urine samples and no drug-positive urine sample during
that month. We calculated the sobriety rate for each group as the
number of patients who achieved this sobriety criterion in that
month divided by the total number of patients in that group.

We used SPSS 7.0 for Windows (SPSS, Chicago) and SAS version
6.12 (SAS Institute, Cary, N.C.) for statistical calculations. We used
the Pearson chi-square test for comparisons of categorical variables
between groups and the McNemar chi-square test for comparisons of
hospitalization rates before and after treatment within each group.
The Cochran-Armitage trend test (SAS Proc Freq) (22, 23) was used
for the hypothesized trend of increased treatment retention from
group 1 to group 4. We used repeated measures analysis of variance
(ANOVA) for binary variables (GLIMMIX SAS Macro) and continu-
ous variables (General Linear Model, SAS Proc MIXED). We used
natural log transformation for dose of treatment and episodes and
days of hospitalization.

RESULTS

As shown in table 3, the initial treatment engagement
rate, the mean number of days of attendance, and the
treatment retention rate in the day hospital program all
showed sequential improvements from group 1 to
group 4. Statistically significant comparisons and inter-
actions are also depicted in table 3. The engagement, at-
tendance, and retention rates were the best in group 4,
as we hypothesized, since that group experienced the
fullest spectrum of treatment components in compari-
son with the other three groups. Also, as predicted, we
found the greatest pairwise differences in engagement,
attendance, and retention between group 4 and group 1.

As shown in table 4, the reduction in psychiatric
hospital utilization occurred among patients who did
not require rehospitalization after entry into the day
hospital program. For the patients with at least one
hospitalization after entry into the day hospital pro-
gram, there was no reduction in the number of epi-
sodes or days of hospitalization.
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An increasing percentage of patients from group 1 to
group 4 maintained sobriety for at least 1, 2, 3, and 4
months in the first 6 months of treatment (Cochran-
Armitage trend test statistic: 1 month, 2.16, p=0.03; 2
months, 4.26, p=0.01; 3 months, 6.37, p=0.001; 4
months, 2.02, p=0.04). Sixty percent of the patients in
group 4 maintained sobriety for at least 1 month, com-
pared with 30% of the patients in group 1. Thirty-one
percent of the patients in group 4 maintained sobriety
for at least 3 months, compared with only 5% of the
patients in group 1. In the sixth month of treatment,
20% of the patients in group 4 were sober, compared
with none in group 1. Groups 2 and 3 were intermedi-
ate between groups 1 and 4 in the proportion of pa-
tients who maintained sobriety.

DISCUSSION

The improvements noted in engagement, treatment
participation, and sobriety supported the hypothesis
that the program changes during 1995 and 1996 led to
greater program effectiveness. Among the many
changes, the increase in intensity of assertive case man-
agement and the increasing experience and compe-
tence of the staff in the implementation of biobehav-
ioral elements may have been the two most important
changes related to the sequential improvements in out-
come from group 1 to group 4. In conjunction with in-
tegrated psychiatric care, assertive case management
enhanced the engagement process by maximizing pa-
tients’ access to social and rehabilitative resources.
Once engaged in treatment, patients were more likely
to receive medication services and training in relapse
prevention skills. Although the two additional case
managers arrived during the time of group 3, their case
management abilities increased during the initial
months of their training, with a latency in the full im-
pact of their efforts until group 4.

Program attendance during the first month in the
day hospital program was one major determinant of
the patients’ opportunity to acquire the skills taught in

Am J Psychiatry 156:11, November 1999



HO, TSUANG, LIBERMAN, ET AL.

TABLE 4. Hospital Utilization in the 6 Months Before and the 6 Months After Patients Entered the Day Hospital Dual-Diagnosis

Treatment Program?

Measure Before After Analysis Before After
N % N %  McNemar x? p Mean SD  95% ClI Mean SD 95% ClI
Patients hospitalized?
Group 1 (N=20) 11 55 4 20 4.4 0.4
Group 2 (N=42) 26 62 14 33 12.0 0.001
Group 3 (N=50) 36 72 15 30 16.3 0.001
Group 4 (N=67) 50 75 21 31 27.1 0.001
Episodes of hospitalization for patients
hospitalized®
Group 1 1.27 152 0.98-1.65 1.81 252 1.17-2.80
Group 2 1.24 099 1.04-147 138 1.34 1.10-1.74
Group 3 140 0.84 1.21-1.62 1.27 129 1.02-1.59
Group 4 151 0.72 1.34-1.71 141 1.09 1.17-1.70
Hospital days per episode for patients
hospitalized?
Group 1 189 2.2 129-27.7 201 36 10.7-37.7
Group 2 185 14 145-238 128 1.9 9.2-17.9
Group 3 182 12 147-225 112 19 8.1-15.5
Group 4 189 1.0 158-227 173 16 13.2-22.7

aPatients were assigned to one of four groups according to the date of their first visit to the treatment program, corresponding to four

successive 6-month periods.

b For main effect (time), F=52.09, df=1, 175, p=0.0001; for group-by-time interaction, F=0.67, df=3, 175, p=0.57 (four-group by binary-
response repeated measures ANOVA using binomial error, logit link function).
¢ For main effect (time), F=0.84, df=1, 125, p=0.36; for group-by-time interaction, F=1.26, df=3, 125, p=0.29 (natural log-transformed,

incomplete repeated measures ANOVA).

d For main effect (time), F=2.89, df=1, 125, p=0.09; for group-by-time interaction, F=1.11, df=3, 125, p=0.34 (natural log-transformed,

incomplete repeated measures ANOVA).

the program’s psychoeducational groups. Thus, with
the enhanced deployment of assertive case manage-
ment in group 4, patients may have derived increased
therapeutic benefits through improved attendance. For
example, a subgroup of 16 patients in group 4 who
successfully completed the substance abuse manage-
ment module attained significantly increased knowl-
edge and social skills, while self-reported days of co-
caine use significantly decreased in the 30 days after
completion in comparison with the 30 days before en-
try into the day hospital program (17). In addition to
the full implementation of the substance abuse man-
agement module in group 4, the incremental improve-
ments in content and staff expertise in teaching it from
group 1 to group 4 may have contributed to the ob-
served outcome improvements.

While psychiatric hospital utilization decreased for
all four groups following enrollment in the day hospi-
tal program, we did not find any significant differences
among the groups in hospital utilization in the 6
months after day hospital program enrollment. Al-
though this may have been related to a trend toward a
higher pre-enrollment rate of hospital utilization in
group 4 in comparison with group 1, there were other
possible explanations. For example, as the treatment
retention rate rose in the later groups, it is possible that
some of the patients who would not have been engaged
in treatment if they had been in group 1 were success-
fully engaged in treatment because they were part of
group 4. The psychiatric hospital utilization of these
more difficult-to-engage patients, once engaged in
treatment, might have been higher than that of the
more easily engaged patients. In addition, the engage-
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ment process may have modified the help-seeking be-
havior of these patients. The higher hospital utilization
by this more severely ill group may have offset the re-
duction in hospital utilization of the patients who did
not require hospitalization.

Since the objective of this project was to assess the
changes in program performance over time, we com-
pared patients grouped by date of entry into the day
hospital program. This design requires specific cautions
in the interpretation of results, because it relies on two
assumptions: group uniformity and a causal relation-
ship between programmatic elements and outcome.

The first caution relates to the possibility that patients
entering the day hospital program may have differed
from group to group. Although the day hospital admis-
sion criteria and patient demographic and diagnostic
variables were stable over the four groups, we cannot be
fully certain that this is a complete set of relevant char-
acteristics. We attempted to maintain diagnostic homo-
geneity by including only patients with a DSM-IV diag-
nosis of chronic schizophrenia, schizoaffective disorder,
or psychotic disorder not otherwise specified (if schizo-
phrenia or schizoaffective disorder could not be ex-
cluded because of an insufficient period of sobriety). In
our previous study of patients with chronic psychotic
disorders who were admitted for inpatient treatment at
this hospital (24), definitive diagnosis was possible for
only 25% of the patients despite the use of a structured
diagnostic procedure (Structured Clinical Interview for
DSM-IV Axis I Disorders, Patient Edition), even when
repeated 18 months after the initial assessment. In 78 %
of the diagnostically uncertain cases, the cause of uncer-
tainty was an insufficient period of sobriety.
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The second caution relates to the causal inference
that the reported outcome improvements are linked to
changes in the day hospital program. Without a con-
current control group, we are unable to exclude the ef-
fect of temporally correlated factors not specific to the
day hospital program. Some examples of possible con-
founding factors include changes in the availability of
community residential resources and advances in phar-
macological treatment. However, it is important to note
that it is impractical to construct multiple controlled
studies to test the additive benefit of each component in
an integrated treatment program. It is also unethical to
withhold treatment components that are known to be
efficacious from previous controlled studies.

The relatively short 6-month follow-up period is an-
other potential limitation. However, it is likely that this
similarly biased the results from all four groups, and
thus comparisons among the groups remain valid.

The steep decline in treatment retention and sobriety
during the first 6 months of treatment in all groups in-
dicates that further refinements in the treatment of
these patients are needed. An important implication of
this observation is that our ambition in achieving satis-
factory treatment outcome at 1-year follow-up must be
preceded by the successful development of a program
capable of achieving effective retention and treatment
during the first 6 months.

In complex psychosocial treatment programs, the
stability of program performance over time can never
be fully ensured. Both intended and unintended pro-
gram modifications will inevitably affect program per-
formance. As program components were modified or
added, it was often with the hope that these changes
would favorably affect treatment effectiveness. Moni-
toring of program performance based on a key set of
outcome measures is necessary for the cost-effective-
ness assessment of these program changes. In this
study, we demonstrated the feasibility of conducting a
clinical program evaluation over a 2-year period with-
out reliance on research funding. We expect that the
method we described can be useful in the evaluation of
other complex treatment programs.

This is the largest study, to our knowledge, of treat-
ment outcome in patients suffering from chronic psy-
chotic illnesses and comorbid substance dependence.
The results of the study suggest that our integrated ap-
proach became increasingly effective in the early stages
of treatment. The treatment program we have described
is undergoing active development, and we hope that the
continued refinement of our methods will achieve in-
creasingly better outcomes for our patients. We also
hope that this report will stimulate efforts by others to
report their experiences with these challenging patients.
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