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Objective. A previous longitudinal study in rural New 
Hampshire showed that community mental health center 
clients with co-occurring schizophrenia-spectrum and sub-
stance use disorders (SZ/SUD) improved steadily and sub-
stantially over 10 years. The current study examined 7 years 
of prospective clinical and functional outcomes among inner-
city Connecticut (CT) community mental health center cli-
ents with SZ/SUD. Method. Participants were 150 adults 
with SZ/SUD, selected for high service needs, in 2 inner-city 
mental health centers in CT. Initially, all received integrated 
mental health and substance abuse treatments for at least 
the first 3 years as part of a clinical trial. Assessments at 
baseline and yearly over 7 years measured progress toward 
6 target clinical and functional outcomes: absence of psy-
chiatric symptoms, remission of substance abuse, indepen-
dent housing, competitive employment, social contact with 
non-users of substances, and life satisfaction. Results. The 
CT SZ/SUD participants improved significantly on 5 of the 
6 main outcomes: absence of psychiatric symptoms (45%–
70%), remission of substance use disorders (8%–61%), 
independent housing (33%–47%), competitive employ-
ment (14%–28%), and life satisfaction (35%–53%). Only 
social contact with nonusers of substances was unimproved 
(14%–17%). Conclusions. Many urban community mental 
health center clients with SZ/SUD and access to integrated 
treatment improve significantly on clinical, vocational, resi-
dential, and life satisfaction outcomes over time, similar to 
clients with SZ/SUD in rural areas. Thus, the long-term 
course for people with SZ/SUD is variable but often quite 
positive.

Key words: schizophrenia/co-occurring substance 
disorders/long-term course

Introduction

Long-term studies of schizophrenia consistently show 
diverse outcomes, with some researchers emphasizing 
more positive outcomes than others, and all studies show-
ing great variability among participants.1,2 Few of these 
studies have been conducted in the era of community treat-
ment (ie, among people who lived with schizophrenia in 
community settings post-deinstitutionalization), a period 
during which recovery among people with schizophrenia 
has often been complicated by the prevalence of co-occur-
ring substance use disorders. Cross-sectional research 
has demonstrated robustly that people with co-occurring 
schizophrenia and substance use disorders (SZ/SUD) tend 
to function poorly in many areas, including symptoms and 
relapses, medical problems, disrupted relationships with 
family and friends, housing loss and homelessness, unem-
ployment, legal problems, and incarceration.3–5 Some lon-
gitudinal studies have also documented negative outcomes 
for people with SZ/SUD,6,7 but others have shown rela-
tively positive outcomes,8–13 again always with variability.

In a previous longitudinal study of people with SZ/SUD 
in rural New Hampshire (the NH Dual Diagnosis Study), 
a majority of participants receiving integrated treatment 
(mental health and substance abuse interventions) dem-
onstrated steady progress toward recovery across several 
clinical and functional domains over 10 years.10 The NH 
participants lived in rural areas, were predominantly white, 
relatively well educated, and predominantly abused alcohol 
rather than cocaine. Long-term recovery may be quite dif-
ferent among disadvantaged inner-city individuals with SZ/
SUD who are abusing illicit drugs in addition to alcohol.

This paper reports on 7-year outcomes among peo-
ple with SZ/SUD who received integrated treatment in 
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community mental health centers in the most disadvan-
taged sections of 2 impoverished cities, Hartford and 
Bridgeport, Connecticut. The Connecticut (CT) Dual 
Diagnosis Study participants had similar schizophrenia 
spectrum disorders as the NH cohort, but much greater 
social disadvantage than their NH counterparts, includ-
ing: minority status (71.7% vs 3.6%), level of education 
(50.0% vs 72.9% graduated from high school), recent 
homelessness (39.6% vs 26.9%), previous incarceration 
(58.8% vs 40.7%), and recent employment (27.9% vs 
45.2%).9 Cocaine use disorder was the most common 
substance use disorder in CT (60.8% in CT vs 15.1% in 
NH), while alcohol use disorder was the most common 
in NH. Cocaine use may have contributed to social disad-
vantage in CT due to its illegal status and the related risk 
of criminal justice system involvement. The aims of the 
study were to assess the course of clinical and functional 
outcomes in the CT study. We hypothesized that the CT 
cohort would improve less than the NH cohort over these 
7 years due to the relative social disadvantages.

Methods

Overview

The CT Dual Diagnosis study began as a randomized 
trial comparing 2 forms of case management (asser-
tive community treatment versus standard clinical case 
management), each providing integrated treatment. The 
study enrolled 198 urban clients with severe and persis-
tent mental illness and co-occurring substance use disor-
der.14 Integrated treatment in the original study followed 
the dominant model at the time: multidisciplinary teams 
provided integrated mental health and substance abuse 
treatments, motivational interviewing, and dual recov-
ery groups. The assertive community treatment teams 
had smaller caseloads and therefore greater capacity 
for providing intensive interventions. The standard case 
management teams had larger, individual caseloads and 
team-based supervision. Three-year results of the origi-
nal trial showed that participants in both treatment arms 
improved on several dimensions with few differences 
between conditions. After the 3-year trial ended, par-
ticipants and providers were released from experimental 
protocols, and participants continued to have access to 
integrated services. Consenting participants joined a nat-
uralistic follow-up study for another 4 years. Given the 
lack of outcome differences in the main trial, we com-
bined the 2 groups for the naturalistic follow-up.

Study Group

Participants in the initial trial met the following inclu-
sion criteria: major psychotic disorder (schizophre-
nia, schizoaffective disorder, bipolar disorder, or major 
depression with psychotic features); active substance use 
disorder (abuse or dependence on alcohol or other drugs 

within the past 6  months); high service use in the past 
2 years (2 or more of the following: psychiatric hospital-
izations, stays in a psychiatric crisis or respite program, 
emergency department visits, or incarcerations); home-
lessness or unstable housing; poor independent living 
skills; no pending legal charges, life-threatening medi-
cal conditions, or mental retardation; being scheduled 
for discharge to community living if  currently staying 
in an inpatient facility; and willingness to provide writ-
ten informed consent. Of the original cohort, 150 were 
diagnosed with schizophrenia or schizoaffective disor-
der. Participants with nonschizophrenia diagnoses were 
excluded for this report in order to employ the same eligi-
bility criteria as the NH study.10

Procedures

Participants enrolled between August 1993 and July 
1998. Clinician research interviewers gathered informa-
tion at baseline and every 6 months for the first 3 years 
and annually thereafter. The institutional review boards 
of the CT Department of Mental Health and Addiction 
Services, the Southwest CT Mental Health System, 
Dartmouth College, and the University of CT approved 
the protocol. Participants signed written informed con-
sent at the beginning of the study and at the beginning of 
the naturalistic follow-up.

Measures

All measures were the same as those used in the parallel 
NH Dual Diagnosis Study.

Background Demographics and Diagnoses. At baseline 
the research interview included items from the Uniform 
Client Data Inventory to assess demographic informa-
tion.15 Clinician research interviewers established partici-
pants’ diagnoses of mental and substance use disorders by 
using the Structured Clinical Interview for DSM-III-R.16

Clinical Services. The annual interviews included stan-
dardized questions regarding service use during the previ-
ous 2 weeks.17 Specifically, interviewers asked participants 
whether they used crisis services, outpatient individual 
treatment, outpatient group treatment, or other mental 
health services.

Clinical Outcomes. The research interview included 
the Expanded Brief  Psychiatric Rating Scale (BPRS) to 
assess current psychiatric symptoms,18 the Time-Line 
Follow-Back to assess days of alcohol and drug use,19 and 
the medical, legal, and substance use sections from the 
Addiction Severity Index (ASI).20,21 Researchers used all 
available information to rate alcohol and drug use yearly 
for the full 7  years on 3 standardized rating scales: the 
Alcohol Use Scale (AUS), the Drug Use Scale (DUS), 
and the Substance Abuse Treatment Scale (SATS).22–24 
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During the first 3 years, clinicians as well as participants 
contributed to ratings; subsequently information came 
from participant interviews only.

The AUS and DUS identify disorder severity on a 
5-point scale based on DSM-III-R criteria: (1) absti-
nence, (2) use without impairment, (3) abuse, (4) depen-
dence, and (5) physiological dependence. Drug or alcohol 
use ratings of abstinence or use without impairment indi-
cated that participants were in control of their alcohol 
or drug use. The SATS indicates progressive involvement 
in treatment and movement toward long-term remission 
from a substance use disorder. Based on an 8-point scale, 
SATS ratings of 1 or 2 indicate early and late stages of 
engagement in treatment (the individual still meets crite-
ria for substance abuse or dependence and demonstrates 
no motivation to change), and ratings of 3 and 4 indicate 
early and late stages of persuasion or motivation (still 
active abuse or dependence). Ratings of 5 and 6 indi-
cate early active treatment (active involvement in treat-
ment and remission for one month or less) and late active 
treatment (active involvement and remission for one 
to 6  months) respectively. A  rating of 7 indicates early 
relapse prevention (remission for at least 6 months), and 
a rating of 8 indicates late relapse prevention (remission 
for at least one year).

Functional Outcomes. Functional outcomes included 
housing, social support, and competitive employment. 
Researchers asked participants to report where they 
had been living and for how many days they had been 
hospitalized, incarcerated, homeless, and living inde-
pendently using the Time Line Follow Back calendar 
method.20 Researcher interviewers used the Quality of 
Life Interview (QOLI) to assess specifics of daily activi-
ties, employment, social contact, and family contact; 
and subjective satisfaction with housing, social relations, 
family relations, and leisure, based on 7-point scales rang-
ing from 1 = terrible to 7 = delighted.25 Subscale scores 
are calculated as the mean of items. The Quality of Life 
Interview also includes a general life satisfaction measure 
that asks how the respondent feels about his or her life 
overall on the 7-point “terrible” to “delighted” scale.

Recovery Score. Researchers and participants in recov-
ery in the NH Dual Diagnosis study identified 6 dimen-
sions of recovery that were important to them: remission 
of substance use disorder, psychiatric symptom relief, 
independent housing, social contact with a nonsubstance 
user, competitive work, and life satisfaction.10 Together 
with researchers, they established the following recovery 
benchmarks: (1) psychiatric symptom recovery: no BPRS 
subscale average > 3; (2) substance abuse recovery: SATS 
score > 5, indicating that the individual has actively 
attained remission for at least one month; (3) indepen-
dent housing: > 80% of the client’s days were spent resid-
ing in his or her own housing (responsible for rent and 

housing decisions); (4) competitive employment: worked 
in an integrated work setting that paid at least minimum 
wage and was contracted to the individual directly rather 
than to a program or mental health agency, for at least 
1 day in the past 6 months (1 day of competitive employ-
ment is a standard marker of success because obtaining 
a job is the major hurdle and first jobs usually last for 
several months);26 (5) social recovery: regular contact (at 
least weekly) with friends who were not substance users; 
and (6) general satisfaction with life: >5 on the 7-point 
QOLI global satisfaction rating. Following procedures 
previously established,10 we summed these recovery 
scores, based on a 0/1 dichotomy for each item, to yield a 
Recovery Score.

Data Analysis. We characterized the study group with 
descriptive statistics and examined the course of change 
by computing the mean score of each outcome each year 
over the 7-year study period, modeling time effects with 
generalized estimating equation (GEE) methods using 
the STATA xtgee procedure.27 We also examined the same 
longitudinal plots using the subgroup of 85 participants 
with complete baseline and endpoint data. We exam-
ined the relationships between substance abuse treat-
ment (SATS) and other target outcomes at 7 years with 
Spearman’s rank correlation coefficients.

Results

Baseline Characteristics

Table 1 summarizes information on baseline character-
istics of  the 150 participants in the study group. Most 
were male, had never married, and had never completed 
a high school education. The most common diagnoses 
were schizophrenia (vs schizoaffective disorder), alco-
hol use disorder, cannabis use disorder, and cocaine use 
disorder. Participants who completed the 7-year fol-
low-up did not differ statistically from noncompleters 
on any baseline demographic and clinical characteris-
tics. During the long-term follow-up (4–7  years), 106 
(70.7%) of  the original study group completed at least 
1 interview.

Service Use. Table 2 summarizes findings on service use 
during the past 2 weeks. The proportions of participants 
using the main service categories did not change over 
7 years, with a majority reporting that they continued to 
receive individual outpatient services and one-third to 
over one-half  reporting that they continued to participate 
in outpatient group treatments.

Outcomes. Table  3 shows the mean longitudinal out-
comes over 7  years. Clinical outcomes showed marked 
improvements. Participants had significant decreases in 
total BPRS symptoms and all BPRS subscales. They also 
improved on the SATS and other substance use outcomes 
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except the ASI alcohol composite. They were more likely 
to live independently, and conversely were less likely to be 
hospitalized or homeless. They were also more likely to 
become competitively employed. General life satisfaction 
improved significantly, and participants expressed greater 
satisfaction with specific areas of their lives. Average out-
come trajectories varied: some improved during the first 
3 years and maintained, some fluctuated, and others con-
tinued to improve over 7 years. Although neither social 
contacts with nonsubstance users nor other measures 
of social participation improved, participants expressed 
greater satisfaction with their social lives. Table  3 also 
shows that total Recovery Scores improved significantly 
over time. These findings were unchanged when we 
restricted the analyses to the 85 participants with com-
plete baseline and final substance use ratings and when 
we included initial treatment group assignment in the 
GEE models.

On the 6 recovery outcomes, participants improved on 
symptoms, substance abuse, employment, independent 
living, and life satisfaction, but not on social function. 
Figure 1 shows the trajectory of improvement on the 6 
main recovery outcomes, plotting fitted means (covari-
ance pattern models) and showing improvement for all 
variables except social function with similar slopes during 
the first 3 years of a controlled trial and the subsequent 
4 years of naturalistic follow-up.

All target outcomes showed variability, as indicated 
by the large standard deviations in table 3. For example, 
figure 2 shows the spread of SATS scores at year 7. One 
large group remained in persuasion stages, while another 
large group attained relapse prevention stages, indicating 

substantial remissions. Relationships between the target 
outcomes were weak. For example, substance abuse treat-
ment scale scores correlated weakly with social contact 
with nonabusers at (Spearman’s rho = 0.21, P = .06), and 
correlations between substance abuse treatment scale 
scores and other target outcomes were nonsignificant.

Comparisons With NH Cohort. Improvements over 
7 years in the CT cohort were remarkably similar to those 
in the comparator NH cohort.10 For example, in CT the 
total symptom score on BPRS decreased from 48.9 at 
baseline to 40.3 after 7  years, while in NH the compa-
rable decrease was from 47.9 to 38.8. Substance use disor-
der recovery scores in CT on SATS went from 2.9 to 6.0, 
while in NH the comparable scores were 2.9 to 5.7. Other 
measures of symptoms and substance use also improved 
in both studies. Rates of any competitive employment 
increased from 14% to 28% in CT, and from 6% to 24% 
in NH. General life satisfaction increased from 4.6 to 5.2 
in CT, and from 4.1 to 4.6 in NH. Other measures of life 
satisfaction also improved in both studies. Social contacts 
with nonusers, however, increased only from 14% to 17% 
in CT, while the rate increased from 7% to 46% in NH. 
Other social contact variables also showed significant 
increases in NH but not in CT (table 3).

Discussion

Overall, clients with SZ/SUD who had entered treat-
ment in inner-city community mental health centers in 
CT improved substantially over 7 years (3 years of par-
ticipating in a controlled trial and 4 years of naturalistic 

Table 1. Baseline Characteristics for 150 Clients With Schizophrenia or Schizoaffective Disorder and Co-occurring Substance Use 
Disorder

Variables

Complete 
Follow-up 
(N = 90)

Incomplete 
Follow-up 
(N = 60) Total (N = 150)

Mean/ 
Count SD/%

Mean/ 
Count SD/% Test Statistic P

Mean/ 
Count SD/%

Age (y)a 37.1 6.5 36.1 9.1 t(148) = .84 .41 36.7 7.6
Race χ2 = 6.08 .11
 White 21 23% 18 30% 39 26%
 Hispanic 8 9% 11 18% 19 13%
 Black-African American 60 67% 29 48% 89 59%
 Other 1 1% 2 3% 3 2%
Sex (male) 69 77% 44 73% χ2 = .22 .64 113 75%
Marital (never married) 71 79% 44 73% χ2 = .62 .43 115 77%
Education (completed high school or higher) 45 50% 28 47% χ2 = .16 .69 73 48%
Diagnosis (schizophrenia) 67 74% 40 67% χ2 = 1.07 .30 107 71%
Substance Use Disorder
 Current Alcohol Use Disorder (present) 51 57% 37 62% χ2 = .37 .54 88 59%
 Current Cannabis Use Disorder (present) 40 44% 22 37% χ2 = .90 .34 62 41%
 Current Cocaine Use Disorder (present) 56 62% 36 60% χ2 = .08 .78 92 61%
 Other Drug Use Disorder (present) 9 10% 9 15% χ2 = .85 .36 18 12%

Note: arange = 20–59 y.



206

R. E. Drake et al

follow-up) on clinical and some functional outcome mea-
sures. Their symptoms, living situations, employment, life 
satisfaction, and many other outcomes also improved. 
Nevertheless, outcomes varied considerably, illustrated 
by the dichotomy of substance abuse recovery, with 1 
large group remaining in persuasion stages and a second 
large group in relapse prevention stages. Although mea-
sures of social functioning did not improve, clients’ per-
ceived quality of social life did. Contrary to our study 
hypothesis, most of these changes were quite similar to 
results in the comparator rural study.10

How do we understand the similar results in such differ-
ent contexts? We considered 3 possible explanations: First, 
because the 2 trials recruited participants who were deemed 
in need of services due to active substance abuse and prob-
lems living independently, the expected fluctuating course 
of disorders may have produced relatively positive out-
comes (recruitment bias, or clinical regression to the mean). 
Second, integrated treatments may have been effective 
across outcomes, regardless of the case management format 
(treatment effectiveness). Third, the natural course for peo-
ple with SZ/SUD who present for services may have tended 
toward improvements and recovery (temporal changes).

People recruited for trials of high-intensity interven-
tions are usually having difficulties, and some initial 
improvements may be due to fluctuations of illness. 
Improvements of the magnitude seen due to recruitment 
bias seem unlikely in these studies, however, because par-
ticipants were recruited largely from outpatient clinics 
and, overall, showed continued improvements over many 
years. The remaining 2 interpretations—treatment effec-
tiveness and temporal changes—cannot be clearly sepa-
rated because they were confounded, given what these 
trials were intended to test (assertive community treat-
ment vs high-quality case management).

Positive treatment effects appear to be a plausible 
explanation because in both studies participants in the 
experimental and comparison conditions received inte-
grated treatments that were considered state-of-the-art at 
the time. Participants in several other dual diagnosis treat-
ment studies using different models of care have improved 
in similar ways.8,9,12,13,28–30 But another cohort of partici-
pants with primary psychosis and comorbid substance 
use followed naturalistically in New York City improved 
steadily over 2 years, despite minimal use of integrated 
treatments and with relatively little treatment of any kind 
other than medications.11 Further, research on integrated 
treatments has yielded mixed results.31 Therefore, we can-
not rule out temporal changes as a plausible contribu-
tor to recovery outcomes. Long-term studies of people 
with substance use disorders have consistently shown 
that the natural history, even among those who receive 
no treatments, tends toward recovery.32 For people with 
substance use disorders, the goal of treatment may be to 
enhance different paths to recovery rather than to provide 
a single path.T
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Why can improvement surprise? Many in the field 
may have mistakenly inferred that the long-term course 
of  people with SZ/SUD is extremely negative because 
cross-sectional studies often show poor adjustment. As 
a counterpoise, however, many researchers have pointed 
out that people with SZ/SUD tend to have better social 
functioning, less severe negative or deficit symptoms, 
and less severe cognitive impairment than people with 
schizophrenia who do not use alcohol and drugs.5,6,33,34 
Heavy use of  alcohol and other drugs may confound an 
accurate view of  their psychotic illnesses. When people 
with SZ/SUD become abstinent, they may experience 
more enduring remissions of  psychoses and become 
less impaired. Further, people with SZ/SUD tend to 
use smaller amounts of  alcohol and other drugs than 
patients in addiction settings and may therefore have 
less physiological addiction.35,36 The course of  substance 

use disorder in the general population suggests that 
recovery is the most common outcome, particularly 
for people who have less severe forms of  addiction.32 
All of  these factors suggest a relatively good progno-
sis for people with SZ/SUD. Treatment aims to speed 
recovery and reduce exposure to the adverse outcomes 
associated with active substance abuse or dependence; 
hence access to treatment remains an important public 
health goal.

Recovery has myriad definitions. Treatment profes-
sionals generally define recovery in terms of both clinical 
and social improvements.32 People with serious mental 
disorders emphasize highly personal goals, which often 
include independent living, social and vocational par-
ticipation, and a sense of agency, or self-management, 
in relation to treatment and symptoms.37 The President’s 
New Freedom Commission identified living, learning, 
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working, and participating fully in one’s community as 
indicators of recovery.38

A majority of participants (over 60%) in the CT study did 
achieve meaningful clinical recoveries. But how substantial 
were the social recoveries? Nearly half of the participants 
did not attain independent living, and sizeable minorities 
continued to be hospitalized and incarcerated. Only a small 
minority worked competitively. And several measures of 
social function showed no improvement. Yet the partici-
pants expressed higher satisfaction with their lives across 
several domains, perhaps due to the changes in clinical 
symptoms and associated sequelae. Thus, the overall pic-
ture of social recovery was mixed. The findings are hopeful 
but do not indicate that social recovery is normative.

The CT cohort did not improve on most social and 
activity measures, in contrast with the NH cohort, which 
improved on all of the same measures. We have considered 
several possible explanations, most related to the different 
opportunities and challenges in inner-city environments 
compared to rural environments, but the reasons for the 
differences in social outcomes remain unclear. Measuring 
social recovery is inherently difficult.

Several limitations deserve mention. Although the CT 
study was one of the longest observational studies of 
recovery outcomes among inner-city mental health center 
participants with SZ/SUD, generalizability may be lim-
ited. Participants who remained in the study for the nat-
uralistic follow-up may have been more connected with 
treatment providers and more adherent with treatment 
than those who dropped out of the research. Thus, attri-
tion bias may have had some impact, particularly on the 
service use findings. CT is a relatively wealthy state that 
invests heavily in its system of mental health and addic-
tion services. Similar positive trends toward recovery may 

not appear in other states with less funding. Another lim-
itation may be secular trends related to drugs of abuse. 
The CT study occurred during the era of heavy, inner-
city cocaine use but before the subsequent waves of meth-
amphetamine and opiate abuse. Specific drugs of abuse 
and trends in law enforcement vary over regions of the 
U.S. and over time. Treatment fidelity was not monitored 
after the first 3 years of follow-up, and service integration 
may have eroded. The relationships between treatment 
and recovery were not carefully assessed. Treatment for 
SZ/SUD has also evolved. The CT study focused on inte-
grated treatments that were state-of-the-art at the time, 
but other treatments have greater empirical support and 
may lead to better outcomes.31

Conclusions

People with SZ/SUD who live in disadvantaged, inner-
city environments and have accessed integrated treat-
ments in community mental health centers may have a 
relatively favorable long-term prognosis, often achieving 
clinical and functional recoveries. In this study, over 60% 
of participants in CT passed meaningful thresholds for 
recovery on clinical measures of psychiatric symptoms 
and substance abuse, and substantial minorities experi-
enced some degree of social recovery. Many also were 
able to live independently and reported improved quality 
of life. These findings have inherent value by promoting 
optimism among clients, family members, and clinicians.
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