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Abstract
In a previous study, we found that the intensity, speci-
ficity, and longitudinality of community-based psy-
chosocial rehabilitation services were related to supe-
rior functional outcomes for individuals diagnosed
with schizophrenia. The purpose of this study was to
assess the degree to which the intensity and longitudi-
nality of services were related to improvements in
subjective experience and clinical outcomes, and to
examine the relationships among prospective changes
in functional, clinical, and subjective experience vari-
ables. One hundred seventy-two individuals diag-
nosed with a schizophrenia spectrum disorder were
followed for 36 months in three distinct models of
community-based care. Functional, clinical, and sub-
jective experience outcome data were gathered every
6 months over a 3-year period. Data were analyzed
using hierarchical linear modeling (HLM) and P-tech-
nique factor analysis. The results indicated that (1)
greater service intensity and the longitudinality of ser-
vices were associated with improvement in client self-
esteem; (2) there was evidence for three distinct fac-
tors of prospective rehabilitative change that
corresponded to the conceptual domains of clinical,
functional, and subjective experience outcomes; and
(3) there was no differential program impact on
symptom levels or the intrapsychic deficits. In addi-
tion, the three-factor model of outcome consisting of
functional change, clinical change, and subjective
experience change was similar to Strauss and
Carpenter's "open-linked" system of outcome in
schizophrenia. The implications of these findings for
research and practice in the area of community-based
rehabilitation for individuals with schizophrenia are
discussed.
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Over the last 20 years there have been numerous studies
on functional outcomes from community-based pro-
grams for persons with severe and persistent mental ill-
ness (see Test 1984, 1992; Hargreaves and Shumway
1989; Olfson 1990; Solomon 1992; Bond et al. 1995;
Scott and Dixon 1995; Penn and Mueser 1996; and
Mueser et al. 1998 for reviews). These studies have quite
consistently found that a variety of psychosocial inter-
ventions can reduce hospitalization rates and increase
housing stability; in some cases symptomatology and
aspects of psychosocial functioning in work, social, or
independent living domains have been improved.
However, there have been recent calls for more empiri-
cal attention to be paid to humanitarian and subjective
experience outcomes such as self-esteem and satisfac-
tion with life (Strauss and Estroff 1989; Group for the
Advancement of Psychiatry 1992; Rosenblatt and
Attkisson 1993; Carling 1995; Scott and Dixon 1995).
The notion is that there has been great emphasis placed
on increasing the functional outcomes from psychosocial
interventions, with some attention paid to client satisfac-
tion with services, but there has been almost no consid-
eration of whether the subjective experience of clients is
improved by intensive psychosocial rehabilitation or
whether changes in functional status and subjective
experience are related. As a result, we do not know to
what degree effective rehabilitation models are increas-
ing clients' self-esteem and life satisfaction or whether
the functional change in clinical and psychosocial vari-
ables that has been the main focus of these interventions
is associated with changes in the subjective experience
of clients.

In a previous prospective study, we provided one of
the first tests of the impact of service characteristics on
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functional outcomes in community-based care for individ-
uals with schizophrenia (Brekke et al. 1997). In that study
we found that the intensity, longitudinality, and specificity
of psychosocial rehabilitation services were associated
with greater functional improvement in social, work, hos-
pitalization, or independent living outcomes over a 3-year
period. Specifically, more intense services (i.e., more
treatment hours per week) were associated with higher
levels or rates of improvement, or both, on all indices of
clinical and psychosocial functioning. The specificity
results suggested that services needed to be targeted to
specific areas of functioning in order for improvement to
occur. The effect of longitudinality (i.e., the notion that
the treatment effect is contingent on remaining in treat-
ment) was related to the outcome domain examined, with
the termination of services having the greatest impact on
vocational functioning and hospitalization rates.

The purpose of the study presented here was (1) to
assess the degree to which the intensity and longitudinal-
ity of these same services was related to improvements
in subjective experience and clinical outcomes; and (2)
to examine the relationships among prospective changes
in functional, clinical, and subjective experience vari-
ables during 3 years of community-based treatment.

In this study we addressed three issues. First, it is
commonly assumed in rehabilitation practice that as a
result of effective rehabilitation, clients will experience
enhanced self-esteem and satisfaction with life (e.g.,
Turner and TenHoor 1978; Stroul 1989; Carling 1995).
While there has been very little research concerning the
impact of psychosocial rehabilitation on subjective expe-
rience variables, in a controlled design Stein and Test
(1980) found that assertive community treatment was
associated with higher levels of self-esteem and satisfac-
tion with life than usual care in the community. Mueser
et al. (1997) found that obtaining employment in a voca-
tional rehabilitation program was related to short-term
improvements in self-esteem. Based on this literature,
we hypothesized that intensive rehabilitative services
(which had also been associated with improved func-
tional outcomes) would result in greater levels of self-
esteem and satisfaction with life than less intensive ser-
vices. Considering our previous finding that the impact
of longitudinality was contingent on the outcome
domain examined, we had no hypothesis in this study
concerning the longitudinality of services, but our analy-
ses examined the impact of longitudinality on subjective
experience.

Our second study question addressed clinical out-
comes. Previous literature on the effects of community-
based rehabilitation on symptomatic outcomes has found
that some community-based models, such as assertive
community treatment, have superior symptomatic out-

comes compared to usual care conditions in the commu-
nity (Test 1984; Scott and Dixon 1995; Mueser et al.
1998). However, these effects are not consistent with up
to 50 percent of community studies showing no differen-
tial treatment effect. In this study we hypothesized that
more intensive psychosocial rehabilitation would result
in equal or greater improvement in general symptom
levels when compared to less intensive intervention.
There was no specific hypothesis concerning longitudi-
nality.

Another important clinical domain in schizophrenia
is the intrapsychic deficits. These deficits represent one
dimension of the deficit syndrome in schizophrenia
(Heinrichs et al. 1984). Specifically, they encompass the
loss of motivation, purpose, and pleasure that have been
hypothesized to underlie the functional decrements often
characteristic of schizophrenia in general (Heinrichs et
al. 1984). Because these intrapsychic deficits have been
found to be related to a variety of potentially important
rehabilitative outcomes for individuals with schizophre-
nia (such as social competence, symptoms, work, and
independent living; Mueser et al. 1990; Brekke et al.
1993), we wanted to explore whether they could be
altered during treatment. While there has been no study
concerning the impact of intensive rehabilitation on the
intrapsychic deficits in schizophrenia, we addressed the
question of whether greater intensity and longitudinality
of services would reduce the level of these deficits.

Third, the notion that effective rehabilitation will
result in changes in subjective experience is based par-
tially on the assumption that improved functional status
will be related to increases in life satisfaction and self-
esteem. One cross-sectional study found a modest rela-
tionship between higher levels of social and vocational
functioning and better self-esteem and satisfaction with
life (Brekke et al. 1993), while one other study using a
smaller sample did not (Arns and Linney 1995). Some
studies have also found that subjective experience vari-
ables were more strongly related to clinical variables
such as symptomatology and medication status than to
functional variables such as independent living or work
functioning (Thompson 1988; Warner et al. 1989;
Brekke et al. 1993; Mueser et al. 1997). However, we
are not aware of any studies that have examined the rela-
tionships among prospective changes in these variables.
Therefore, in addition to testing the impact of the inten-
sity and longitudinality of rehabilitative services on clin-
ical and subjective experience outcomes, we also
explored the relationships among prospective change in
clinical, functional, and subjective experience outcome
domains during 3 years of community-based interven-
tion.
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Method
Design. This study used a quasi-experimental follow-
along design of subjects admitted to three community-
based programs in urban Los Angeles, California (Brekke
et al. 1997). The three programs are described in detail
below. Briefly, two of the programs are psychosocial reha-
bilitation programs that target substantial change in cer-
tain functional domains. The third is a case management
program connected with residential board and care homes
that has no substantial rehabilitative focus. The sample
consisted of consecutive admissions to the two rehabilita-
tion programs, as well as case management patients
selected from board and care homes that had reputations
for providing high-quality care according to county
department of mental health criteria. Nearly all of the sub-
jects had received treatment in the publicly funded mental
health system and were receiving public assistance.

There were four study admission criteria: (1) having
a diagnosis of schizophrenia or schizoaffective disorder;
(2) residing in Los Angeles for at least 3 months; (3)
being between 18 and 60 years of age; and (4) not having
a diagnosis of mental retardation or organic brain syn-
drome, or a primary diagnosis of substance dependence.
Measures of psychosocial functioning and subjective
experience were administered in face-to-face interviews at
baseline and every 6 months over a 3-year period.
Diagnoses were established in a two-step process.
Initially, a diagnostic screening for schizophrenia (using
chart and interview data) was done by an admitting clini-
cian at the program sites. Subsequently, all subjects who
passed the first screen were diagnosed in a face-to-face
interview by a licensed doctorate-level research clinician
trained in the use of the Schedule for Affective Disorders
and Schizophrenia (SADS; Endicott and Spitzer 1978).
Structured interview data and clinical records were used
in determining the SADS diagnosis.

There was a 6-month replacement period, such that
any subject who dropped out of the study during his or
her initial 6 months was replaced in the sample by the
next available subject at that site. The replaced subjects
were excluded from analyses presented in this study.
There was an 18-month recruitment period to obtain the
study sample. Subjects were followed in the study proto-
col for 3 years whether or not they exited treatment.

Measures. All the data were gathered in the context of a
face-to-face semistructured interview administered by
trained research interviewers. While the interviewers
could not be kept blind to the programs the subjects were
participating in, they were successfully kept blind to the
comparative purposes and hypotheses of the study.

Functional measures. There were two functional
outcome measures used in this study, the Role

Functioning Scale (RFS; McPheeters 1984; Goodman et
al. 1993) and the Strauss and Carpenter Outcome Scale
(SCOS; Strauss and Carpenter 1972). The SCOS has been
widely used in schizophrenia research, and the RFS was
selected as a scale of choice for this population by Green
and Gracely (1987). Both scales use single items with
multiple descriptive anchors to assess a functional
domain. These scales each assess outcome in four distinct
domains. The four outcome variables were the hospital-
ization and work items from the SCOS and the indepen-
dent living and social functioning items from the RFS.

The scale ratings were derived from a face-to-face
interview instrument, the Community Adjustment Form
(Test et al. 1991). The ratings were derived according to
procedures outlined in Brekke (1992). Interrater reliability
using the intraclass correlation coefficient (ICC) was
established during intensive rater training and during
booster rating assessments throughout the study period.
The ICC on the four outcome items ranged from 0.75 to
0.98, with an average of 0.89.

Clinical measures. The measure of symptomatology
was the overall score from the 22-item version of the
Brief Psychiatric Rating Scale (BPRS; Overall and
Gorham 1962; Lukoff et al. 1986). The ICC on the items
ranged from 0.74 to 0.98 (mean = 0.92). The intrapsychic
deficits measure was the intrapsychic foundations sub-
scale of the Quality of Life Scale (Heinrichs et al. 1984).
The ICC on the items ranged from 0.85 to 0.97 (mean
= 0.91).

Subjective experience measures. Self-esteem was
measured using the Index of Self-Esteem (ISE; Hudson
1982). The ISE is a 25-item self-report measure that taps
the subjective evaluation of self. Cronbach's alpha in this
study was 0.87. Satisfaction with life was measured with
the Satisfaction With Life Scale (SWL; Stein and Test
1980). The SWL is a 21-item self-report measure that tar-
gets subjective satisfaction with one's living situation,
work, social contacts, and psychological state. The alpha
in this study was 0.89.

Several measures were also used to assess the equiva-
lence of the three groups at baseline (see table 1). The cur-
rent psychometric performance of these measures is detailed
in Brekke et al. (1993). In brief, they showed high levels of
interrater reliability, interitem reliability, or both.

The Treatment Programs. There were three programs in
this study: Portals, the Community Living Program
(CLP), and case management (CM). They were selected
because of the degree to which they varied on certain ser-
vice delivery characteristics. This section briefly describes
the programs and compares their relevant service charac-
teristics.

Portals provides a psychosocial rehabilitation club-
house. It targets rehabilitative change in social, voca-
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Table 1. Comparison of the three program samples at baseline

A. Client characteristics

Characteristic

Gender
Male
Female

Diagnosis
Schizophrenia
Schizoaffective

Ethnicity
Caucasian
African-American
Latino
Other

Age, mean (SD)

Portals
(n = 70)

50
20

42
28

33
18
14
5

31.5(7.5)

B. Psychosocial variables

Variable

Total RFS1 score
Prognosis2

BPRS3

Brief Symptom Inventory4

Intrapsychic deficits5

Substance use6

Satisfaction with life7

Self-esteem8

Portals,
mean (SD)

11.1 (3.0)
27.9 (4.4)
43.2 (13.9)

65.7 (39)
9.6 (4.0)
0.88(1.2)

40.1 (13.5)
83.1 (13.7)

CLP
(n = 34)

26
8

22
12

9
19
5
1

35.5 (8.8)

CLP,
mean (SD)

12.5 (3.9)
28.6 (4.6)
41.9 (11.6)
59.4 (36.5)
10.2 (3.5)

1.3 (1.3)
37.3 (15.4)

83.9 (17.6)

CM
(n = 68)

51
17

46
22

45
13
8
2

33.9 (5.7)

CM,
mean (SD)

12.1 (3.3)
27.1 (4.8)
45.4(13.7)
62.4 (43.7)

8.6 (4.6)
1.4(1.8)

40.1 (14.3)
87.8(18.7)

Test statistics

X2 = 0.38, df= 2

X 2=0.83, df=2

x
2 = 2 1 , c # = 6 *

F = 4.1,df =2,169"

F

2.7
1.4

0.9
0.3
1.9
2.2
0.64

1.5

Note.—CLP = community living program; CM = case management; SD = standard deviation. •
1 Role Functioning Scale (Goodman et al. 1993)
2 Strauss & Carpenter Prognostic Scale (Strauss & Carpenter 1974)
3 Brief Psychiatric Rating Scale (Overall & Gorham 1962)
4 Brief Symptom Inventory (Derogatis and Melisaratos 1983)
5 Quality of Life Scale (Heinrichs et al. 1984)
6 Community Adjustment Form (Test et al. 1991)
7 Satisfaction With Life Scale (Stein & Test 1980)
8 Index of Self-Esteem (Hudson 1982)
•p < 0.01 ; * * p < 0.05

tional, and independent living functioning. It has service
continua in social, vocational, and independent living
areas. Portals provides on-site psychiatric monitoring of
medication, and crisis management to prevent hospitaliza-
tion. Services can be ongoing in each of the service con-
tinua, although clients can terminate services at any time.

CLP is located in an apartment complex. Clients are
admitted in cohorts of 8-10 for 3 months of intensive
independent living training and group socialization.
Ongoing supportive and rehabilitative services are avail-
able after the initial 3-month training, but clients can exit

services at any time after the initial 3 months of training.
CLP is not designed to provide vocational services, but
crisis contacts are provided to prevent hospitalization.

The CM program is run by the county department of
mental health. It is connected with residential board and
care homes. As part of CM, the county provides fiscal
incentives to the board and care homes for taking seri-
ously disabled clients. The clients are required to be seen
by their case manager once every 3 months and cannot be
dropped from the caseload. The primary goals are to keep
clients in the community and to provide them with opti-

670

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/26/3/667/1912496 by guest on 23 April 2024



Community-Based Psychosocial Rehabilitation Schizophrenia Bulletin, Vol. 26, No. 3, 2000

mal levels of care and maintenance. While the program
has no specific rehabilitative focus, there is an intention to
enrich the milieu for clients in the residential facilities.

Program fidelity. Program implementation and pro-
gram fidelity data from this project have been presented in
Brekke et al. (1997) and Brekke and Test (1992). These
data confirmed the prediction that Portals and CLP were
far more intense programs than CM in terms of the hours
of staff-client contact, even though the CM clients were
being seen as often as required by the county. Additional
data on the intensity, specificity, and character of treat-
ment over time as well as numerous milieu characteristics
suggested that Portals and CLP were delivering their ser-
vices according to model specifications and that the dif-
ferences between them and with another community-
based model were in the predicted directions (Brekke and
Test 1992). Concerning longitudinality, it should be noted
that while services can be ongoing in all three programs,
terminating services is seen as an acceptable outcome for
both CLP and Portals; however, other than specifying a 3-
month training period for CLP, there is no specification as
to how long a client should remain in either program. For
Portals and CLP, the measure of longitudinality was based
on when subjects exited the treatment programs, with no
determination as to whether the end of services was
planned or unplanned. Concerning client outcomes,
Brekke et al. (1997) found that the programs were show-
ing change in the domains of client functioning that they
were designed to impact.

Analyses. The first two study questions concerned the
impact of intensity and longitudinality on prospective
subjective experience and clinical outcomes. To address
these questions, growth curve methodology and HLM
were used. Recent advances in longitudinal research sug-
gest that modeling should begin on the individual subject
level. This allows for the assessment of both intra-individ-
ual and interindividual differences in change (Rogosa et
al. 1982; Rogosa and Willett 1985; Willett 1988). The rec-
ommended approach is to model individual change across
time and then examine the effects of covariates (e.g., gen-
der, program type) to see if there are systematic differ-
ences in rate (i.e., slope), type of change (e.g., linear, qua-
dratic, cubic), or both. This 2-fold aim can be
accomplished using growth curves and HLM (Bryk and
Raudenbush 1987, 1992).

HLM involves modeling at two levels. At level 1, a
least-squares regression equation is fitted to each individ-
ual's data across all time points (this equation is the
growth curve). Each individual's scores on the criterion
are regressed on time or a transformation of time. At level
2, the level 1 parameter estimates of the linear slope, the
quadratic slope, and so on are treated as criterion scores,

and each is regressed on the covariate (in this study, pro-
gram type). Final estimates of the growth curve parame-
ters for each individual are derived via Empirical Bayes
estimation (Strenio et al. 1983; Bryk and Raudenbush
1992).

In this study, there was interest in only one covariate,
program type. A central question was whether this covari-
ate was responsible for systematic differences in growth
curve rate (i.e., the magnitude of the slopes) or differences
in type (i.e., whether the curve was linear or quadratic, or
a combination of the two). Linear and quadratic curves
were chosen for several reasons. First, these two types of
curves are the ones most commonly fit in psychological
research (Cliff 1987). Second, we wanted to be as descrip-
tive as possible by including straight-line (linear) change
and also nonlinear (quadratic) change for each individual.
Third, it was also assumed that linear and quadratic
curves (or a combination of the two) would be inter-
pretable in the context of client change. That is, a linear
trend indicates that an individual's scores continually go
up (or down) as a function of time. A quadratic trend indi-
cates an individual's scores go up, then down (a negative
curve), or down, then up (a positive curve) as a function
of time.

The linear and quadratic growth curves at level 1
were regressed on orthogonal polynomial transformations
of time (Kirk 1995, p. 191). This was to ensure that the
level 1 "predictors" (i.e., time and time squared) were not
correlated. The orthogonal polynomials were also cen-
tered at the first time point, so that the intercept reflected
predicted status at time 1. After level 2 equations were
computed, tests of significance for slope rate, type of
curve, and program type were evaluated for each of the
dependent variables related to the study questions. All
analyses were carried out with the HLM/2L software
(Bryketal. 1994).

The third study question concerned the relationships
among the changes in functional, clinical, and subjective
experience variables. To examine the relationships among
these variables, a type of longitudinal factor analysis
known as P-technique factor analysis was used (Cattel
1952, 1978; Gorsuch 1983; Loehlin 1992). P-technique
factor analysis differs from traditional nonlongitudinal
factor analysis in a number of ways. Traditional factor
analysis is based on correlations computed between pairs
of variables measured on different subjects. In traditional
factor analysis, the rows of the raw data matrix represent
subjects, and the columns represent variables. The goal of
traditional factor analysis is usually to identify interindi-
vidual constructs that underlie the variables. P-technique
factor analysis is based on correlations computed between
pairs of variables measured on repeated occasions. In the
P-technique factor analysis, the rows of the raw data
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matrix represent repeated occasions, and the columns rep-
resent variables. The goal of the P-technique is to identify
how variables change together over time (Loehlin 1992).
A high correlation between two variables means that they
covary over time. Therefore, the factors produced in the
P-technique indicate clusters of variables that covary over
time.

In this analysis, correlations between the functional,
clinical, and subjective experience variables measured on
repeated occasions were computed for each of the 172
subjects. Each subject had seven measurements over time
(baseline through 36 months) on eight variables (hospital-
ization, work, independent living, social functioning,
BPRS scores, intrapsychic deficits, satisfaction with life,
and self-esteem). Therefore, an 8-by-8 correlation matrix
representing the relationship between the variables across
occasions was computed for each subject. To analyze
group effects, a single aggregated 8-by-8 correlation
matrix was computed by using the unweighted mean of
the 172 individual correlation matrices (see Gorsuch
1983; McDonald 1984). This mean correlation matrix was
used for the P-technique factor analysis. Since data sum-
mary was the primary concern here, the method of extrac-
tion used was principal components. We predicted a three-
factor solution in which the variables within the three
categories (clinical, functional, and subjective experience)
would covary over time. We also predicted that variables
in different categories would covary to a lesser extent.
The intercluster covariation across time was modeled by
using oblique rotation.

Results
Sample. The sample consisted of 172 individuals diag-
nosed with schizophrenia or schizoaffective disorder. The
characteristics of the sample are presented in table 1.

Equivalence of the Groups at Baseline. Since this was a
quasi-experimental comparative outcome design, assess-
ing the equivalence of the groups at baseline on demo-
graphic and functional variables was essential. Table 1
presents baseline data on 12 important variables.

The power (beta) to detect differences in table 1 is
> 0.8 for effects beginning in the small range and extend-
ing through large effects. In general, the groups were
equivalent at baseline on the variables examined. The sig-
nificant differences indicated that the Portals group was
somewhat younger than CLP, and a higher proportion of
African-Americans were admitted to CLP.

Attrition. Two kinds of attrition were examined: study
and treatment attrition. Study attrition concerned subjects
who dropped out of the study. At 12 and 18 months, 88

percent of the sample was retained. This dropped to 83
percent at 24 months, 80 percent at 30 months, and 72
percent at 36 months. There were no statistically signifi-
cant differences in study attrition rates across the pro-
grams. We also compared study completers at 36 months
(n = 123) to study dropouts (n = 49) on gender, race,
prognosis, age, length of illness, baseline symptoms,
baseline role functioning, baseline substance use, and
baseline self-esteem and satisfaction with life. None of
the differences was statistically significant.

Treatment attrition concerned the subjects who exited
Portals or CLP but who remained in the study protocol.
We did not assess whether these were planned or
unplanned treatment exits. The exit rate at Portals was 19
percent at 6 months, 45 percent at 12 months, 76 percent
at 18 months, 81 percent at 24 months, 90 percent at 30
months, and 91 percent at 36 months. At CLP, the exit rate
was 21 percent at 6 months, 56 percent at 12 months, 65
percent at 18 months, 71 percent at 24 months, 74 percent
at 30 months, and 79 percent at 36 months. There were no
statistically significant differences in exit rates between
the two programs. Given this treatment attrition, we
examined the relationships between months in treatment
and a variety of client variables, including those in table
1. These analyses indicated that being older and having
poorer work functioning at baseline were associated with
spending more months in treatment.

Medication Use. We gathered self-report data on the
number of days on prescribed antipsychotic medication
during each interview period. Approximately 8 percent of
the sample were not taking any antipsychotic medication
throughout one or more of the seven 180-day study peri-
ods. On average, 88 percent of the sample that was on
medication took it consistently throughout each of the
seven interview periods (this represents approximately
82% of the entire sample). Among the subjects who took
antipsychotic medication, the average number of days on
medication for each of the 180-day periods was 170 days
(range in means = 165-175 days). These rates of medica-
tion use are similar to those reported for another compara-
ble sample in the community (Owen et al. 1996). There
were no statistically significant differences across the pro-
grams on days medicated.

Study Questions. The first two. study questions were
addressed using HLM. In each case we tested the inter-
cept (initial status), linear, and quadratic coefficients for
statistical significance and for group differences in change
curves. When testing the service intensity hypotheses, we
report findings from HLM analyses (1) using the whole
sample (whether subjects dropped out of treatment or not)
and (2) using only those subjects who were in treatment at
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each time point. This second analysis allowed us to assess
the impact of treatment attrition on the change curves.
Concerning longitudinality, in a previous study using the
functional outcome variables, we found that the longitudi-
nality hypothesis was supported when the effects for the
in-treatment sample were stronger than for the whole
sample (Brekke et al. 1997). Additionally, when a treat-
ment effect was evident, we then compared the in-treat-
ment and out-of-treatment outcome curves for the two
high-intensity programs. Based on the longitudinality
hypothesis, we would expect the in-treatment curves to
show positive linear or negative quadratic (up then down)
change, or both, while the out-of-treatment times would
show the reverse pattern. When directional hypotheses
were tested in these analyses, 1-tailed tests of statistical
significance were reported.

Subjective experience indicators. Concerning the
first study question, we hypothesized that intensive reha-
bilitative services that had been associated with improved
functional outcomes would result in greater levels of self-
esteem and satisfaction with life than less intensive ser-

vices. Concerning self-esteem, findings using the whole
sample indicated that there was no group by intercept (ini-
tial status) interaction, suggesting that the groups were
equivalent at baseline. The linear coefficient was positive,
but it was not statistically significant, nor was there a
group by linear slope interaction. The quadratic slope was
negative (t = -3.4, p < 0.0001), and there was a significant
group by quadratic slope interaction (r = 2.8, p < 0.003)
(figure 1). The quadratic coefficients were -0.46 for
Portals, -0.27 for CLP, and -0.08 for CM. This suggests
that the more intense programs showed greater improve-
ment on self-esteem than the less intense program.
Specifically, while there was almost no change in the
scores for the CM condition, the scores for Portals and
CLP improved for 2 years, and then declined.

The findings on self-esteem using only those subjects
that remained in treatment at each time point were very
similar to the findings for the entire sample, but they were
attenuated. Specifically, there was no group by intercept
interaction, and the linear slope and group by linear slope
interaction were not significant. There was a significant

Figure 1. Predicted self-esteem score as a function of interview period and program

89

80 1

\

s.

3 4 5
interview period (in six month intervals)

Note.—CLP = community living program; CM = case management.
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quadratic coefficient (t = -1.97, p < 0.025), and the group
by slope interaction was significant at/? < 0.07 (t - 1.5).

Concerning the longitudinality of services, the statis-
tically significant effect for self-esteem when using the
whole sample attenuated to a statistical trend when using
the in-treatment sample. This suggests that the significant
effect for the whole sample was not entirely predicated on
remaining in treatment. However, to more directly test the
longitudinality notion, we used HLM to analyze sepa-
rately the in-treatment and out-of-treatment times for the
subjects in the two high-intensity programs. For the in-
treatment times, the linear slope was positive (0.47), but it
was not statistically significant; the negative quadratic
slope (-0.59) was significant (f = -2.7, p < 0.01). For the
out-of-treatment times, none of the coefficients was sig-
nificant, but they were in the opposite direction of the in-
treatment findings. These findings suggest that the signifi-
cant improvement in self-esteem that occurred while the
sample was engaged in treatment diminished and even
reversed when the subjects exited treatment.

Turning to satisfaction with life, findings using the
entire sample showed no intercept by group interaction,
indicating that the groups were equivalent at baseline.
However, while the linear slope was positive (0.34) and
the quadratic was negative (-0.08), none of the linear,
quadratic, or slope by group interactions was statistically
significant. It should be noted that the variance compo-
nents for both the linear and quadratic slopes were statisti-
cally significant, which suggests that the parameter esti-
mates were robust. These findings indicate that there was
no significant change in life satisfaction for the entire
sample and that there was no differential change based on
treatment model. The same was true for the analyses
using those subjects who were in treatment at each point
in time.

Clinical indicators. Turning to the second study
question, we hypothesized that more intensive psychoso-
cial rehabilitation would result in equal or greater
improvement in the symptom levels when compared to
less intensive intervention. There was no specific hypoth-
esis with regard to the intrapsychic deficits.

Concerning symptoms, there was no significant group
by intercept interaction, suggesting that the three groups
were equally symptomatic at the baseline assessment.
Using the entire sample, none of the linear, quadratic, or
group by slope interactions was statistically significant.
The linear slope was significant at p < 0.10 (t = 1.7),
which suggests that there was an overall trend for symp-
toms to increase over the study period for all three groups.
The findings using only the in-treatment subjects were
very similar to those using the entire sample, except that
there was no trend for the overall linear slope. These find-
ings indicate that while there was a statistically nonsignif-
icant increase in overall symptom levels over the 3-year

study period, there was no differential change based on
treatment model.

Turning to the intrapsychic deficits, none of the lin-
ear, quadratic, or group by slope interactions was statisti-
cally significant. There were also no trends in the data.
This suggests that there was no significant change in the
intrapsychic deficits over time, nor any differential change
based on treatment model.

Before turning to the third study question on the rela-
tionships between change in subjective experience, func-
tional indicators, and clinical indicators, an important
issue must be addressed. The null findings with regard to
group change or differential program change over time in
life satisfaction, symptoms, or intrapsychic deficits does
not mean that there was no individual change occurring in
these indicators over time. For example, the individual
linear coefficients for satisfaction with life ranged from
-5.4 to 4.8; for symptoms they ranged from -8.5 to 6.6,
and for intrapsychic deficits they ranged from -1.9 to 2.2.
In each of these domains there were almost an equal num-
ber of subjects who had positive and negative change
coefficients. Therefore, even though the group change
curves were not statistically significant in some domains,
there was considerable individual change in these indica-
tors over time. The third study question specifically
addressed the covariation in these individual change tra-
jectories over time.

The relationships between change in subjective
experience, functional indicators, and clinical indica-
tors. The third study question was addressed by using P-
technique factor analysis to examine the relationship
among changes in functional, clinical, and subjective
experience variables. The primary goal was to identify the
number of factors from the mean correlation matrix. In P-
technique factor analysis, factors indicate clusters of vari-
ables that covary over time. As noted above, it was
expected that there would be three factors indicating that
the variables within the three categories (clinical, func-
tional, and subjective experience) covaried to the greatest
extent over time. It was also expected that variables
between clusters would covary to a lesser extent.

The mean correlation matrix for the functional, clinical,
and subjective experience variables across time is presented
in table 2. Based on statistical and theoretical considera-
tions, both two- and three-factor solutions were performed:

The two-factor solution. The scree plot and eigenval-
ues of the mean correlation matrix suggested a two-factor
solution. The first two eigenvalues accounted for 41.5 per-
cent of the variance. The factor structure matrix for the
two-factor solution appears in table 3. Table 3 shows that
the functional variables (hospitalization, social function-
ing, work, and independent living) have the highest load-
ings on the first factor, and the clinical (BPRS and
intrapsychic deficit scores) and subjective experience
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Table 2. Correlations among clinical, functional, and subjective outcome variables across time

HOSP
WRK
IND
SOC
BPRS
DEF
SWL
ISE

HOSP

1.000
0.174
0.563
0.190

-0.138
0.179
0.105
0.077

WRK

1.000
0.144
0.050

-0.041
0.142
0.054
0.128

IND

1.000
0.164

-0.061
0.132
0.078

-0.013

SOC

1.000
-0.026

0.119
0.039
0.078

BPRS

1.000
-0.305
-0.058
-0.160

DEF

1.000
0.154
0.228

SWL

1.000
0.165

ISE

1.000

Note.—BPRS = Brief Psychiatric Rating Scale (symptoms); DEF = intrapsychic deficits; HOSP = hospitalization; IND = independent
living; ISE = Index of Self-Esteem; SOC = social functioning; SWL = satisfaction with life; WRK = work functioning.

Table 3. The factor structure matrix for the two-factor oblique solution1

Outcome variables Factor 1 Factor 2

HOSP
WORK
IND
SOC
BPRS
DEF
SWL
ISE

0.845
0.324
0.839
0.420

-0.136
0.280
0.146
0.042

-0.203
-0.286
-0.060
-0.143

0.609
-0.712
-0.438
-0.666

Note.—BPRS = Brief Psychiatric Rating Scale (symptoms); DEF = intrapsychic deficits; HOSP = hospitalization; IND = independent
living; ISE = Index of Self-Esteem; SOC = social functioning; SWL = satisfaction with life; WRK = work functioning.
1 The highest absolute value loading for each variable is in boldface.

variables (self-esteem and satisfaction with life) have the
highest loadings on the second factor. BPRS is the only
variable that loads positively on factor 2, indicating its
negative correlation with all the other variables. The cor-
relation between the factors was -0.251.

The two-factor solution indicates that there were two
clusters of variables that covaried over time: (1) the func-
tional variables, and (2) the clinical and subjective experi-
ence variables. A possible exception was the work vari-
able, which tended to covary with both clusters but more
so with the functional variables. Finally, the modest corre-
lation between the factors indicated that the intercluster
variables covaried to a small extent.

The three-factor solution. Though the scree plot and
eigenvalues suggested a two-factor solution, extracting a
third factor was desirable from a theoretical standpoint.
Extraction of additional factors can clarify results from
solutions with fewer factors (see Cattell 1952; Comrey
1978; Wood et al. 1996). Specifically, we wanted to inspect
the three-factor solution to see if the clinical variables
formed a distinct factor from the subjective experience and
functional variables as predicted. The third eigenvalue was
slightly under unity (0.98), and the first three eigenvalues
accounted for 53.8 percent of the total variance. The factor

structure matrix is presented in table 4. The structure matrix
shows separate factors for the functional (factor 1), clinical
(factor 2) and subjective experience variables (factor 3),
with one caveat: The work variable loads on the functional
factor but has a higher loading on the subjective experience
factor. This means that work covaries with both the func-
tional and subjective experience variables. The third factor
is still arguably a "subjective experience" factor because
the subjective experience variables have the highest load-
ings on the factor and are less factorially complex than the
work variable.

The factor correlation matrix for the three-factor
solution showed that the functional cluster (factor 1) and
subjective experience cluster (factor 3) have the highest
absolute value correlation (10.1951), followed by the clini-
cal (factor 2) and subjective experience cluster (1-0.1651)
and the functional and clinical clusters (1-0.0871).

In summary, the three-factor solution indicated that
(1) the functional variables covaried together over time,
the clinical variables covaried together over time, and the
subjective experience variables covaried together over
time; and (2) while there were very modest correlations
among the three clusters of variables, the functional and
subjective clusters covaried the most.
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Table 4. The factor structure matrix for the three-factor oblique solution1

Outcome variables Factor 1 Factor 2 Factor 3

HOSP
WORK
IND
SOC
BPRS
DEF
SWL
ISE

0.842
0.327
0.849
0.416

-0.078
0.220
0.115

-0.014

-0.167
0.002

-0.042
-0.075

0.847
-0.709
-0.048
-0.403

0.154
0.507
0.063
0.159
0.019
0.340
0.705
0.648

Note.—BPRS = Brief Psychiatric Rating Scale (symptoms); DEF = intrapsychic deficits; HOSP = hospitalization; IND = independent
living; ISE = Index of Self-Esteem; SOC = social functioning; SWL = satisfaction with life; WRK = work functioning.
1 The highest absolute value loading for each variable is in boldface.

Discussion

There were several important findings from this study. First,
the hypothesis that intensive services would show higher
rates of improvement on subjective experience measures
when compared to less intensive services was supported
with regard to client self-esteem. This addresses a signifi-
cant gap in the literature on community-based psychosocial
rehabilitation. It suggests that intensive services that are
associated with increases in the functional outcomes of
clients can also be related to improvements in one aspect of
subjective experience, self-esteem. Concerning the longitu-
dinality of services, it appears that remaining in treatment
was related to maintaining the gains in self-esteem. Self-
esteem is a core humanitarian outcome, and these findings
suggests that in the push for increased psychosocial func-
tioning, the subjective well-being of the clients was not
compromised but actually enhanced. Clearly, subjective
experience indicators such as self-esteem need to be
included in any comprehensive assessment of psychosocial
rehabilitation service outcomes.

The quadratic shape of the change in self-esteem also
requires comment. It should be noted that the negative
quadratic slope found for change in self-esteem was also
found for nearly all of the functional outcome domains
presented in Brekke et al. (1997) using the same sample.
As such, the character of change in serf-esteem resembled
the character of change in the other functional domains.
As we have speculated elsewhere, the negative quadratic
slope could suggest that the nature of client change in
community rehabilitation might be nonlinear, with change
beginning in an accelerated fashion and then attenuating
over time. This could mean that clinicians should not
expect clients to maintain initial gains and that clients
might need particular support when they hit a plateau. It is
also possible that these quadratic trends are related to
reductions in service intensity over time that are charac-
teristic of the two most intensive programs in this study

(see Brekke and Test 1992). Losses in sample size, espe-
cially in the analyses using the in-treatment times, could
also be related to the quadratic curves. We will address
this issue again below. The findings with regard to satis-
faction with life will also be addressed below.

The second main finding resulted from our examina-
tion of the relationships among prospective change trajec-
tories in the outcome variables. We found evidence for
three distinct outcome factors that corresponded to our
conceptual domains of clinical, functional, and subjective
experience outcomes. There was strong discrimination
among the factors, with very modest correlations between
them. This shows that the variables within the clusters
tended to have the same trajectories and to travel together
over time, while the three clusters appeared to travel
together to a lesser extent. This is similar to Strauss and
Carpenter's "open-linked" system of outcome in schizo-
phrenia (Strauss and Carpenter 1972). In a series of stud-
ies on the natural course of the disorder, the four domains
of hospitalization, work, social, and symptom outcomes
showed strong correlations within each domain over 2-,
5-, and 11-year periods, with more modest correlations
across the domains (Strauss and Carpenter 1972, 1974,
1977; Carpenter and Strauss 1991). They concluded that
each outcome domain represented a distinct process that
was modestly linked to the other domains. They called
this an "open-linked system" of outcome. We found a
very similar outcome model even though there were three
notable methodological differences between our studies:
We used a more elaborate set of outcomes, our sample
was engaged in community-based treatment, and we used
change-oriented longitudinal statistical procedures. The
three outcome domains we found were clinical change,
functional change, and subjective experience change.
Together, they can be considered an open-linked model of
outcome in schizophrenia.

This three-factor change model suggests several
things. First, outcome from community-based interven-
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tion consisted of three separate but linked domains that
had distinct change trajectories over time. It is clear from
this that multidimensional outcome assessment is essen-
tial, and these findings support the recent calls for the use
of multidimensional outcome assessments in research on
services for this population (Attkisson et al. 1992).
Second, these findings suggest that change in one out-
come domain is not likely to be strongly associated with
change in another. Conversely, one also cannot assume
that change deficits in one area will be associated with
generalized deficits across other outcome domains. Third,
this outcome model argues for an individualized assess-
ment of needs and progress in each functional domain.
Finally, the findings also support the potential importance
of a targeted intervention strategy for each outcome
domain where change is desired (Torrey and Drake 1994;
Brekkeetal. 1997).

Concerning the relationships among the three change
domains, our findings indicate several things. First,
change in clinical outcomes was distinct from change in
functional outcomes. Therefore, a good or poor clinical
picture was not strongly associated with whether change
in other functional outcomes occurred. This has implica-
tions for psychosocial rehabilitation in terms of assess-
ment and intervention. Second, based on the factor analy-
sis, we found that change in subjective experience was
modestly associated with change in both the clinical and
functional domains. Specifically, the work item loaded on
the functional factor and the subjective experience factor,
and the self-esteem item loaded on both the clinical factor
and the subjective experience factor. This suggests that
change in subjective experience is somewhat linked to
change in both functional and clinical outcomes.
Therefore, psychosocial rehabilitation programs that focus
on both clinical and functional outcomes could have a
modest impact on subjective experience. In general, how-
ever, these findings call into question the assumption
embedded in many psychosocial rehabilitation interven-
tions that functional change will be closely associated
with change in humanitarian outcomes such as self-
esteem or satisfaction with life.

While a variety of factors could be related to this
multidimensional outcome model, in a previous study we
found that distinct neuropsychological and psychophysio-
logical variables were related to different functional out-
comes in schizophrenia (Brekke et al. 1997). Therefore, it
is possible that distinct psychobiological variables or
mechanisms might be related to change in different out-
come domains and might underlay the factorial outcome
model found in this study.

Turning to satisfaction with life, the findings indi-
cated that changes in satisfaction with life were not asso-
ciated with the intensity of services or with the amount of

functional change occurring in a program. These findings
are similar to those reported in Mueser et al. (1997), who
found that improvements in vocational functioning were
somewhat related to improvements in self-esteem but not
to improvements in satisfaction with life. Based on these
results, changes in life satisfaction seem to be related to
factors other than service intensity or the effectiveness of
services in enhancing psychosocial functioning. At this
point, we do not know the rehabilitative or nonrehabilita-
tive factors that affect change in life satisfaction for this
population, and much more research is needed on this
important outcome.

Our third main finding concerned change in clinical
outcomes. There was no differential program impact on
symptom levels. Given the very high rates of medication
compliance in all three groups, it is not surprising that
there was no differential program impact on symptoms.
There was also no overall or program-specific change in
the intrapsychic deficits over time. Combined with our
previous findings of statistically and clinically significant
functional change over time (Brekke et al. 1997), this sug-
gests that functional change occurred without change in
the intrapsychic deficits. These findings could call into
question the degree to which these deficits underlie func-
tional disability in schizophrenia. On the other hand, these
deficits could be part of an explanation of why some func-
tional gains made during rehabilitation are lost once the
intervention ends (Scott and Dixon 1995; Mueser et al.
1998). In other words, functional change can occur while
someone is receiving intensive rehabilitative services, but
without concurrent change in the underlying intrapsychic
deficits, these functional gains will be lost once the sup-
port of an intensive intervention is removed. Given our
previous findings on longitudinality, which suggest that
some functional gains are maintained even after exiting
the intervention (Brekke et al. 1997), this dynamic might
be more pronounced for some functional variables than
others. Clearly, more research in needed in this area.

Concerning the findings from this study, there are
several methodological caveats that need to be consid-
ered. First, this study did not use random assignment to
conditions; therefore, differences in client characteristics
across the conditions could confound the interpretation of
any differential program effects. In general, however, the
groups were equivalent at baseline on numerous variables
that have been related to functional outcomes in schizo-
phrenia. Nonetheless, we cannot rule out the possibility
that a selection factor affected our findings to some
degree. Second, the variation in service implementation in
this study occurred at the program level. It should be
noted that these findings might not generalize to service
implementation effects at the individual client level and
that other effects not evident here might become evident
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when using the client as the unit of analysis (Brekke et al.
1999). Third, while one of the strengths of this study was
that we compared community support programs (CSPs)
that varied in their service implementation, the degree to
which the findings are generalizable to other CSPs is
unknown. Fourth, since we excluded subjects diagnosed
with comorbid substance dependence, the generalizability
of these findings to a dually diagnosed population needs
to be assessed in future studies. Fifth, since there has been
very little study of subjective experience in schizophrenia,
it is unclear to what degree our findings would generalize
to other subjective experience constructs.

Finally, though the HLM results for the intact treat-
ment group were similar to the results for the whole
group, there are two issues that need to be mentioned.
First, the intact treatment group had a smaller sample size
that lowered the power to detect effects. With a greater
sample size, we would expect both groups to be nearly
equivalent in terms of their curve profiles. Second, the
fact that there was more missing data in the intact treat-
ment group (using only those subjects in treatment at each
time point) makes the estimation of the group curves
more difficult. The change curves are computed on the
maximal available data for each subject. Extrapolation is
made to missing time points, if there are any. If the "true"
trend (i.e., linear or quadratic, or both) is present in the
nonmissing data, then the estimate of the group curve is
probably good. However, if the true trend is not present in
the nonmissing data, then the group estimate could be
misleading.

Future research needs to focus on several things. First,
we do not fully understand what characteristics of a CSP
service milieu affected the self-esteem of clients. Given
the importance of the humanitarian outcomes, we need
more study on the intervention factors that can positively
affect subjective experience for individuals in a range of
community-based interventions. Second, we need to test
the effect of CSPs on a variety of subjective experience
outcomes. For example, we need much more research on
the rehabilitative and nonrehabilitative factors that can
influence satisfaction with life for this population. Third,
the three-factor model of rehabilitative change found in
this study also needs to be tested in the context of other
prospective outcome studies and when using other out-
come measures. Fourth, the relationship between the
intrapsychic deficits and rehabilitative change in schizo-
phrenia needs further study. Finally, there was notable
variation in the individual change parameters (growth
curves). This suggests that there were individual differ-
ences in the responsiveness to the rehabilitative interven-
tions. Future research should be targeted toward under-
standing the individual factors related to this variation in
treatment responsiveness, since this is closely related to

improving the effectiveness of our treatment models. For
example, while subjective experience was used as an out-
come variable in this study, it is also possible that baseline
levels of subjective experience could be used as an indi-
vidual factor to predict variations in the effectiveness of
community-based psychosocial rehabilitation.

References

Arns, P.G., and Linney, J.A. Relating functional skills of
severely mentally ill clients to subjective and societal ben-
efits. Psychiatric Services, 46:260-265, 1995.

Attkisson, C ; Cook, J.; Karno, M.; Lehman, A.
McGlashan, T. H.; Meltzer, H. Y.; O'Connor, M.
Richardson, D.; Rosenblatt, A.; Wells, K.; Williams, J.
and Hohmann, A.A. Clinical services research.
Schizophrenia Bulletin, 18(4), 561-626, 1992.

Bond, G.R.; McGrew, J.H.; and Fekete, D.M. Assertive
outreach for frequent users of psychiatric hospitals: A
meta-analysis. Journal of Mental Health Administration,
22:4-16,1995.

Brekke, J.S. An examination of the relationships among
three outcome scales in schizophrenia. Journal of Nervous
and Mental Disease, 180:162-167, 1992.

Brekke, J.S.; Ansel, M.; Long, J.; Slade, E.; and
Weinstein, M. Intensity and continuity of services and
functional outcomes in the rehabilitation of persons
with schizophrenia. Psychiatric Services, 50:248-256,
1999.

Brekke, J.S.; Levin, S.; Wolkon, G.; Sobel, G.; and Slade,
B. Psychosocial functioning and subjective experience in
schizophrenia. Schizophrenia Bulletin, 19(3):599-608,
1993.

Brekke, J.S.; Long, J.; Nesbitt, N.; and Sobel, E. The
impact of service characteristics on functional outcomes
from community support programs for persons with
schizophrenia: A growth curve analysis. Journal of
Consulting and Clinical Psychology, 65:464-^75, 1997.

Brekke, J.S., and Test, M.A. A model for measuring the
implementation of community support programs: Results
from three sites. Community Mental Health Journal,
28:227-247, 1992.

Bryk, A.S., and Raudenbush, S.W. Application of hierar-
chical linear models to assessing change. Psychological
Bulletin, 101:147-158, 1987.

Bryk, A.S., and Raudenbush, S.W. Hierarchical Linear
Models. Newbury Park, CA: Sage, 1992.

Bryk, A.S.; Raudenbush, S.W.; and Congdon, R.T.
HLMI2L Release 3.1. Chicago, IL: Scientific Software
International, 1994.

678

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/26/3/667/1912496 by guest on 23 April 2024



Community-Based Psychosocial Rehabilitation Schizophrenia Bulletin, Vol. 26, No. 3, 2000

Carling, P.J. Return to Community: Building Support
Systems for People With Psychiatric Disabilities. New
York, NY: Guilford Press, 1995.

Carpenter, W.T., and Strauss, J.S. The prediction of out-
come in schizophrenia: IV. Eleven-year follow-up of the
Washington IPSS Cohort. Journal of Nervous and Mental
Disease, 179:517-525, 1991.

Cartel, R.B. Factor Analysis. New York, NY: Harper and
Brothers, 1952.

Cartel, R.B. The Scientific Use of Factor Analysis. New
York, NY: Plenum Press, 1978.

Cliff, N. Analyzing Multivariate Data. New York, NY:
Harcourt, Brace, Jovanovich, 1987.

Cohen, J. Statistical Power Analysis for the Behavioral
Sciences. Hillsday, NJ: Lawrence Erlbaum, 1988.

Comrey, A.L. Common methodological problems in fac-
tor analytic studies. Journal of Consulting and Clinical
Psychology, 46:648-659,1978.

Derogatis, L.R., and Melisaratos, N. The Brief Symptom
Inventory: An introductory report. Psychological
Medicine, 13:595-605, 1983.

Endicott, J., and Spitzer, R. A diagnostic interview: The
Schedule for Affective Disorders and Schizophrenia.
Archives of General Psychiatry, 35:837-844, 1978.

Goodman, S.H.; Sewell, D.R.; Cooley, E.L.; and Leavitt,
N. Assessing levels of adaptive functioning: The Role
Functioning Scale. Community Mental Health Journal,
29:119-131,1993.

Gorsuch, R.L. Factor Analysis. Hillsdale, NJ: Lawrence
Erlbaum, 1983.

Green, R.S., and Gracely, E.J. Selecting a rating scale for
evaluating services to the chronically mentally ill.
Community Mental Health Journal, 23:91-102, 1987.

Group for the Advancement of Psychiatry. Beyond
Symptom Suppression: Improving Long-term Outcomes of
Schizophrenia. Washington, DC: American Psychiatric,
1992.

Hargreaves, W.A., and Shumway, M. Effectiveness of ser-
vices for the severely mentally ill. In: Taube, C.A.;
Mechanic, D.; and Hohmann, A.A., eds. The Future of
Mental Health Services Research. Washington, DC: U.S.
Department of Health and Human Services, 1989. pp.
253-283.

Heinrichs, D.W.; Hanlon, T.E.; and Carpenter, W.T. The
Quality of Life Scale: An instrument for rating the schizo-
phrenia deficit syndrome. Schizophrenia Bulletin,
10(3):388-396, 1984.

Hudson, W. The Clinical Measurement Package. Chicago,
IL: The Dorsey Press, 1982.

Kirk, R.E. Experimental Design. Pacific Grove, CA:
Brooks/Cole, 1995.

Loehlin, J.C. Latent Variable Models. Hillsdale, NJ:
Lawrence Erlbaum, 1992.

Lukoff, D.; Liberman, R.P.; and Nuechterlein, K.H.
Symptom monitoring in the rehabilitation of schizo-
phrenic patients. Schizophrenia Bulletin, 12(4): 578-593,
1986.

McDonald, R.P. The invariant model for multimode data.
In: Law, H.G.; Synder, C.W.; Hattie, J.A.; and McDonald,
R.P., eds. Research Methods for Multimode Data
Analysis. New York, NY: Praeger, 1984. pp. 214-222.

McPheeters, H.L. Statewide mental health outcome evalu-
ation: A perspective of two southern states. Community
Mental Health Journal, 20:44-55, 1984.

Mueser, K.T.; Becker, D.R.; Torrey, W.C.; Haiyi, X.;
Bond, G.R.; Drake, R.E.; and Bradley, D.J. Work and
nonvocational domains of functioning in persons with
severe mental illness: A longitudinal analysis. Journal of
Nervous and Mental Disease, 185:419^26, 1997.

Mueser, K.T.; Bellack, A.S.; Morrison, R.L.; and Wixted,
J.T. Social competence in schizophrenia: Premorbid
adjustment, social skill, and domains of functioning.
Journal of Psychiatric Research, 24:51-63,1990.

Mueser, K.T.; Bond, G.R.; Drake, R.E.; and Resnick, S.G.
Models of community care for severe mental illness: A
review of research on case management. Schizophrenia
Bulletin, 24(l):37-74, 1998.

Olfson, M. Assertive community treatment: An evaluation
of the experimental evidence. Hospital and Community
Psychiatry, 41:634-651, 1990.

Overall, J.E., and Gorham, D.R. The Brief Psychiatric
Rating Scale. Psychological Reports, 10:799-812,1962.

Owen, R.R.; Fischer, E.P.; Booth, B.M.; and Cuffel, B.J.
Medication noncompliance and substance abuse among
patients with schizophrenia. Psychiatric Services,
47:853-858, 1996.

Perm, D.L., and Mueser, K.T. Research update on the psy-
chosocial treatment of schizophrenia. American Journal
of Psychiatry, 153:607-617, 1996.

Raudenbush, S.W., and Bryk, A.S. Empirical Bayes meta-
analysis. Journal of Educational Statistics, 10:75-98,
1985.

Rogosa, D.R.; Brand, D.; and Zimowski, M. A growth
curve approach to the measurement of change.
Psychological Bulletin, 90:726-748, 1982.

Rogosa, D.R., and Willett, B. Understanding correlates of
change by modeling individual differences in growth.
Psychometrilca, 50:203-228, 1985.

679

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/26/3/667/1912496 by guest on 23 April 2024



Schizophrenia Bulletin, Vol. 26, No. 3, 2000 J.S. Brekke and J.D. Long

Rosenblatt, A., and Attkisson, C.C. Assessing outcomes
for sufferers of severe mental disorders: A conceptual
framework and review. Evaluation and Program
Planning, 16:347-363, 1993.

Scott, J.E., and Dixon, L.B. Assertive community treat-
ment and case management for schizophrenia.
Schizophrenia Bulletin, 21(4):657-668, 1995.

Solomon, P. The efficacy of case management services for
severely mentally disabled clients. Community Mental
Health Journal, 28:163-180, 1992.

Stein, L.I., and Test, M.A. Alternatives to mental hospital
treatment: I. Conceptual model treatment program and
clinical evaluation. Archives of General Psychiatry,
37:392-397, 1980.

Strauss, J.S., and Carpenter, W.T. The prediction of out-
come in schizophrenia: I. Characteristics of outcome.
Archives of General Psychiatry, 27:739-746,1972.

Strauss, J.S., and Carpenter, W.T. The prediction of out-
come in schizophrenia: n. Relationships between predic-
tor and outcome variables. Archives of General
Psychiatry, 31:159-163, 1974.

Strauss, J.S., and Carpenter, W.T. The prediction of outcome
in schizophrenia: IE. Five-year outcome and its predictors.
Archives of General Psychiatry, 34:159-163,1977.

Strauss, J.S., and Estroff, S.E. Subjective experiences of
schizophrenia and related disorders: Implications for
understanding and treatment. Schizophrenia Bulletin,
15(2):177-178, 1989.

Strenio, J.L.; Weisberg, H.I.; and Bryk, A.S. Empirical
Bayes estimation of individual growth curve parameters and
their relationship to covariates. Biometrics, 39:71-86,1983.

Stroul, B. Community support systems for person with
long-term mental illness: A conceptual framework.
Psychosocial Rehabilitation Journal, 12:9-26, 1989.

Test, M.A. Community support programs. In: Bellack,
A.S., ed. Treatment and Care for Schizophrenia. New
York, NY: Grune and Straton, 1984.

Test, M.A. Training in community living. In: Liberman,
R.P., ed. Handbook of Psychiatric Rehabilitation. New
York, NY: Allyn and Bacon, 1992. pp. 221-242.

Test, M.A.; Knoedler, W.H.; Allness, D.J.; Burke, S.S.;
Brown, R.L.; and Wallisch, L.S. Long-term community
care through an assertive continuous treatment team. In:
Tamminga, C , and Schultz, S., eds. Advances in
Neuropsychiatry and Psychopharmacology (Vol. 1). New
York, NY: Raven Press, 1991. pp. 239-246.

Thompson, E.H. Variation in the self-concept of young
adult chronic patients: Chronicity reconsidered. Hospital
and Community Psychiatry, 39:771-775, 1988.

Torrey, W.C., and Drake, R.E. Current concepts in the
treatment of schizophrenia. Psychiatry, 57:278-285,
1994.

Turner, J.C., and TenHoor, W.J. The NIMH Community
Support Program: Pilot approach to needed social reform.
Schizophrenia Bulletin, 4:319-349,1978.

Warner, R.; Taylor, D.; Powers, M.; and Hyman, J.
Acceptance of the mental illness label by psychotic
patients: Effects on functioning. American Journal of
Orthopsychiatry, 59:398^09, 1989.

Willett, J.B. Questions and answers in the measurement of
change. In: Rothkopf, E., ed. Review of Research in
Education (1988-89). Washington, DC: American
Educational Research Association, 1988. pp. 166-188.

Wood, J.M.; Tataryn, D.J.; and Gorsuch, R.L. Effects of
under- and overextraction on principal axis factoring with
varimax rotation. Psychological Methods, 1:354-365,
1996.

Acknowledgments

This research was supported by grants MH43640 and
K02-MH01628, awarded by the National Institute of
Mental Health to the first author.

The Authors

John S. Brekke, Ph.D., is Professor, School of Social
Work, University of Southern California, Los Angeles,
CA. Jeffrey D. Long, Ph.D., is Assistant Professor,
Department of Educational Psychology, University of
Minnesota, Minneapolis, MN.

680

D
ow

nloaded from
 https://academ

ic.oup.com
/schizophreniabulletin/article/26/3/667/1912496 by guest on 23 April 2024


