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Abstract
Despite the notion that increases in functioning should be associated with increases in life
satisfaction in schizophrenia, research has often found no association between the two. Dual
change models of global and domain-specific life satisfaction and functioning were examined in
145 individuals with schizophrenia receiving community-based services over 12 months.
Functioning and satisfaction were measured using the Role Functioning Scale and Satisfaction
with Life Scale. Data were analyzed using latent growth curve modeling. Improvement in global
life satisfaction was associated with improvement in overall functioning over time. Satisfaction
with living situation also improved as independent functioning improved. Work satisfaction did
not improve as work functioning improved. Although social functioning improved, satisfaction
with social relationships did not. The link between overall functioning and global life satisfaction
provides support for a recovery-based orientation to community based psychosocial rehabilitation
services. When examining sub-domains, the link between outcomes and subjective experience
suggests a more complex picture than previously found. These findings are crucial to interventions
and programs aimed at improving functioning and the subjective experiences of consumers
recovering from mental illness. Interventions that show improvements in functional outcomes can
assume that they will show concurrent improvements in global life satisfaction as well and in
satisfaction with independent living. Interventions geared toward improving social functioning

© 2012 Elsevier B.V. All rights reserved.
*Corresponding author. Tel.: +1 646 250 6840. medmonds@usc.edu (M. Edmondson), pahwa@usc.edu (R. Pahwa), klee@ku.edu
(K.K. Lee), Maanse@kmu.ac.kr (M. Hoe), brekke@usc.edu (J.S. Brekke)..

Contributors
Melissa Edmondson: Conceptualized the paper, literature review, wrote sections of the introduction, edited introduction, wrote
methods; edited results and wrote discussion sections, edited manuscript drafts.
Rohini Pahwa: Conceptualized the paper, literature review, wrote sections of the introduction; conducted the analysis; wrote results;
helped write discussion sections.
Karen Kyeunghae Lee: Conceptualized the paper, literature review, wrote sections of the introduction; helped write discussion section.
Maanse Hoe: Statistical consulting, edited methods and results section.
John Brekke: Conducted and supervised the study as PI, conceptualized and helped write paper, did final over-all editing.

Conflict of interest
Melissa Edmondson: No actual or potential conflict of interest.
Rohini Pahwa: No actual or potential conflict of interest.
Karen Lee: No actual or potential conflict of interest.
Maanse Hoe: No actual or potential conflict of interest.
John Brekke: No actual or potential conflict of interest.

NIH Public Access
Author Manuscript
Schizophr Res. Author manuscript; available in PMC 2013 August 01.

Published in final edited form as:
Schizophr Res. 2012 August ; 139(1-3): 110–115. doi:10.1016/j.schres.2012.04.014.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



will need to consider the complexity of social relationships and how they affect satisfaction
associated with personal relationships. Interventions geared towards improving work functioning
will need to consider how the quality and level of work affect satisfaction with employment.
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1. Introduction
Psychosocial functioning and satisfaction with life are widely recognized as important
treatment goals and components of recovery in people with severe mental illness (SMI)
(Lasalvia et al., 2005; Xie et al., 2005; Bellack, 2006; Yanos and Moos, 2007). While
alleviating psychiatric symptoms remains a primary treatment outcome, broadening
treatment goals to encompass psychosocial functioning and life satisfaction incorporates
multiple stakeholder perspectives on mental health recovery (Resnick et al., 2004; Lasalvia
et al., 2005).

Further, it has been argued that psychosocial functioning is a more accurate benchmark to
measure treatment outcomes and recovery than clinical outcomes for individuals with SMI
(Liberman et al., 2002) and has been widely used to measure outcomes in SMIs like
schizophrenia (Brekke et al., 2002; Peer et al., 2007).

Numerous studies have underlined the importance of subjective quality of life as a treatment
outcome for individuals with schizophrenia (Bobes and García-Portilla, 2006). As an
indicator of subjective quality of life, studies assessing changes in life satisfaction in
treatment have reported mixed findings. While some studies reported a significant
improvement in life satisfaction levels (Stein and Test, 1982; Rosenheck et al., 1998), other
studies reported marginal to no improvement (Tempier et al., 1997; Brekke et al., 1999).
Part of this discrepancy may be due to various demographic and clinical factors that affect
life satisfaction including age, gender, illness insight, depression, and psychotic symptoms
(Karow and Pajonk, 2006; Zissi and Barry, 2006). Another explanation for these divergent
findings concerns treating life satisfaction as a global construct. Most measures assessing
life satisfaction use global scores or include multiple domains of life satisfaction (i.e., social/
family relationships, work, independent living) but use a composite score for analysis.
However, improvements in one domain may not necessarily relate to improvements in other
domains, as has been found for functional outcomes (Brekke and Long, 2000). Life
satisfaction in different domains may change at different rates or times. Consequently,
treating life satisfaction as a unidimensional construct measured by global or composite
scores may result in the failure to capture important changes in levels of life satisfaction.

Concerning life satisfaction and functioning, there is an underlying assumption that
psychosocial interventions improving consumer functioning will also improve life
satisfaction. Some studies have found a positive relationship between life satisfaction and
social or work functioning (Kemmler et al., 1997; Mueser et al., 1997; Bradshaw and
Brekke, 1999). However, the relationship between objective indicators of functioning and
subjective indicators of life satisfaction is complex. Perceptions of satisfaction with life may
be affected by an appraisal process that includes re-evaluating expectations and aspirations
as functioning changes (Zissi and Barry, 2006) thus accounting for studies that find no
relationships between the two (Arns and Linney, 1995; Narvaez et al., 2008). Additionally,
most studies examining the association between functioning and life satisfaction are cross
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sectional and may not fully capture the dynamic covarying changes occurring between
functioning and life satisfaction over time.

One longitudinal study examined the relationship between specific objective indicators of
functioning and specific subjective quality of life domains (Heider et al., 2007). A
relationship was found between daily activities, family relations, social relations over a two-
year period and corresponding subjective quality of life domains. However, the extent to
which specific functioning domains and specific quality of life domains changed together
over time was not examined. To address this gap, we sought to build upon the Heider et al.
(2007) study in three ways. First, we examined concurrent changes in overall functioning
and global life satisfaction for individuals with schizophrenia receiving psychosocial
rehabilitation services that target functional improvement. Second, we examined concurrent
changes in specific domains of functioning and corresponding life satisfaction domains
using distinct measures of functioning and life satisfaction. Finally, we used latent curve
modeling which allowed us to analyze covarying change between these variables over time.
From previous analyses on this sample we knew that global and domain-specific functioning
would improve over time (Brekke et al., 2007), and we expected that there would be
improvement in global satisfaction and specific satisfaction domains over time. Specifically,
we hypothesized that (1) overall functioning and global life satisfaction would improve
together over time, and (2) domain-specific functioning and corresponding domain-specific
life satisfaction would improve together over time.

2. Methods
2.1. Participants

Participants were 145 individuals recruited upon admission from four community-based
psychosocial rehabilitation programs in Los Angeles, California. In previous studies, the
program sites have yielded significant improvements in functional outcomes for individuals
with SMI (Bae et al., 2004; Brekke et al., 2007). Participants enrolled in the study met the
following criteria for study admission: 1) 18–60 years old and a resident of Los Angeles for
at least 3 months prior to study admission, 2) diagnosis of schizophrenia or schizoaffective
disorder, and 3) no diagnosis of organic brain disorder, mental retardation, nor a primary
diagnosis of substance dependence. Diagnoses were obtained from a DSM-IV checklist,
clinical case records and collateral reports from program clinicians and on-site psychiatrists
(Brekke et al., 2005; Nakagami et al., 2008). Previous studies conducting structured
diagnostic interviews at the program sites have demonstrated very low rates of inaccurate
diagnosis for schizophrenia spectrum diagnoses (Bae et al., 2004). In this prospective
follow-along design, data were collected from participants at baseline, 6 and 12 months after
study admission. Study procedures were conducted with the approval of University of
Southern California Institutional Review Board.

2.2. Measures
2.2.1. Satisfaction with Life Scale—The Satisfaction with Life Scale (SWL; Stein and
Test, 1980) is an 18-item self-report survey that measures life satisfaction globally and in
four domains: living situation, work, social life, and self/present life. Each item is rated on a
5-point Likert-scale from ‘not at all satisfied’ to ‘satisfied a great deal’. The 18-item version
of the SWL has excellent construct validity (Test et al., 2005) and is supported in literature
as an appropriate measure to assess changes over time in satisfaction with life for
individuals with schizophrenia (Lee et al., 2010).

2.2.2. Role Functioning Scale—Our functional outcome measure is the Role
Functioning Scale (RFS) (McPheeters, 1984; Goodman et al., 1993; Green and Jerrell, 1994;
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Wieduwilt and Jerrell, 1998). Its usefulness as a measure of functional change for this
population has been detailed (Wieduwilt and Jerrell, 1998). Interviewer ratings of work,
independent living, and social functioning from the RFS were used for this study in
accordance with procedures reported previously (Brekke et al., 1993; Nakagami et al.,
2008). In our protocols the RFS showed high inter-rater reliability with intraclass correlation
coefficients ranging from 0.75 to 0.98 (mean of 0.89) for the three RFS domains. Similar to
other functional measures, it captures both the quantity and quality of community-based
functioning in each domain by providing anchored ratings. The ratings (from 1 to 7) indicate
increasing levels of productive activity and independence, with 1 indicating severe
dysfunction, and 7 indicating optimal community functioning. For example, in the work
domain a rating of 1 indicates an inability to work or no attempts to work; a rating of 4
indicates marginal productivity such as sheltered work or minimal independent work; and a
rating of 7 indicates optimal work performance. For this study, individual items as well as a
global score (i.e. the sum of the three items) were used. While this scale rates multiple
domains, it does so with a single item in each domain, which increases its efficiency. Other
functional scales in SMI use multiple items for each domain which can increase their
comprehensiveness but reduce their efficiency.

2.3. Analysis
Data analysis was conducted using latent growth curve modeling (Kline, 2005; Bollen and
Curran, 2006). First, a latent growth curve model was used to analyze changes in
functioning, whereby, three repeated measured functioning scores are represented by two
latent growth factors: the intercept (representing initial level of functioning) and the slope
(representing change in functioning) (Kline, 2005). A significant slope indicates significant
change in functioning over time. Similarly, a latent growth curve model was used to analyze
changes in life satisfaction.

Second, a bivariate latent growth curve model was used to conduct a dynamic latent
covariate analysis of functioning and life satisfaction. This allows each construct to have a
separate trajectory, but enables testing of covariance of those changes over time (Curran and
Willoughby, 2003). In this model, we allowed the change slope of functioning to covary
with the change slope of life satisfaction. We called this a dual change model of functioning
and life satisfaction (Fig. 1). Dual change models were used to test for covarying changes in
(1) overall functioning and global life satisfaction (2) functioning in social relationships and
satisfaction with social life (3) functioning in independent living and satisfaction with living
situation and (4) work functioning and satisfaction with work.

Two criteria were used to determine if significant change occurred over time in all latent
growth curve models: model fit and parameter estimates of the change slope. First, model
fits were examined using the following indices: Chi-square, Comparative Fit Index
(CFI;Bentler, 1990), Tucker-Lewis Index (TLI; Tucker and Lewis, 1973), and Root Mean
Square Error of Approximation (RMSEA; Steiger, 1990). A nonsignificant Chi-square
indicates a good model fit. For CFI and TLI, a value above .90 indicates an acceptable
model fit (Hu and Bentler, 1999). A RMSEA value between .05 and .08 indicates a
reasonable fit while values below .05 indicate a close fit to the data (Browne and Cudeck,
1993). When linear models did not show a good fit to the data according to these fit
statistics, a nonlinear model was tested. While a linear model explains change over time in
the form of a straight line, a non-linear model represents a curvilinear change. For the linear
models, factor loadings for the change slope were specified as 0, 6, and 12 to represent
baseline, 6-months and 12-months respectively. For the non-linear models, factor loadings
for the change slope were specified as 0 and 1 to represent baseline and 12-months (1 year),
respectively. The 6-month factor loading was allowed to vary. Second, parameter estimates
for the change slopes were examined.
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In order to conclude that there was significant dual change occurring over time we required
that there be both acceptable model fit and significant change parameter estimates. All
analyses were conducted using Amos-17 (Arbuckle, 2009).

3. Results
Table 1 summarizes the demographic and clinical characteristics of the participants.
Participants are over 65% male, over 50% are racial/ethnic minorities, and they are largely
anti-psychotic medication users with symptom levels that are comparable to other outpatient
samples (Brekke et al., 1997; Heinrichs and Zakzanis, 1998).

3.1. Attrition analysis
The total sample size was 145 at baseline, 119 at 6 months, and 106 at 12 months. A series
of one-sample t-tests was done on the sociodemographic variables (age, gender, ethnicity
length of illness, symptoms, and medication usage) of participants at baseline and 12
months. The baseline and 12-month samples were not found to be statistically significantly
different on these baseline variables (p>.05) suggesting no attrition bias on those variables.

3.2. Change in life satisfaction over 12 months
Table 2 shows means and standard deviations of life satisfaction domains at baseline, 6, and
12 months. Overall, we found that global life satisfaction fit a linear model of change
(χ2=1.600, df=1, p=0.206, CFI=.992, TLI=.951, RMSEA=.065). A latent growth model of
change in subdomains of SWL was examined. Two subdomains of life satisfaction fit the
data well. Living situation (χ2=.847, df=1, p=.357, CFI=1.000, TLI=1.041, RMSEA=.000)
fit a nonlinear model of change and work fit a linear model of change (χ2=.001, df=1,
p=0.969, CFI=1.000, TLI=1.000, RMSEA=.000). Parameter estimates for overall life
satisfaction (ß=.161, z=1.710, p=.043), satisfaction with living situation (ß=1.01, z=2.863,
p=.002) and satisfaction with work (ß=.025, z=1.741, p=.041) showed a significant change
over time. Satisfaction with social relationships did not meet both criteria of model fit and
significant parameter estimates for change over time.

While the statistically significant changes at the global and domain levels are numerically
small, the changes in work and global satisfaction scores represent an average change from
‘very little’ satisfaction to ‘average’ satisfaction. To gauge the meaningfulness of these
quantitative changes we also used a method outlined by Wieduwilt and Jerrell (1998) for
calculating a reliable change index, in which we found that over 58% of our sample showed
‘true improvement’ when analyzing the total SWL score.

3.3. Change in psychosocial functioning over 12 months
Table 2 shows means and standard deviations of functioning domains at baseline, 6, and 12
months. The analysis showed good model fits and significant change over time in all
objective indicators of functioning. A linear change model for overall functioning fit the
data well (χ2=.954, df=1, p=0.329, CFI=1.000, TLI=1.000, RMSEA=.000). A nonlinear
model of change showed an acceptable fit to the data for the three subdomains of
functioning: independent living (χ2=1.851, df=1, p=.174, CFI=.992, TLI=.950, RMSEA=.
077); social functioning (χ2=1.259, df=1, p=.262, CFI=.997, TLI=.985, RMSEA=.042); and
work functioning (χ2=1.463, df=1, p=.226, CFI=.997, TLI=.981, RMSEA=.057).
Significant change over time was seen in overall functioning (ß=.161, z=5.455, p<.001),
independent living (ß=.845, z=5.542, p<.001), social functioning (ß=.429, z=2.484, p=.006),
and work functioning (ß=.684, z=3.880, p<.001).
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Using the reliable change index (Wieduwilt and Jerrell, 1998) we found that over 45% of
our sample showed ‘true clinical change’ when analyzing the total RFS score. The scale
anchors provide another gauge of meaningfulness. For example, the data on work
functioning would suggest that our sample generally moves from a baseline average score of
2 with the top of the first S.D. at 3.5, to an average score at 12 months of nearly a 3, with the
top of the first S.D. at 4.5. When using the RFS anchors, the baseline score reflects
“occasional attempts at productivity unsuccessful” up to “limited productivity in structured
setting”. At 12 months the score anchors reflect “limited productivity in structured setting”
up to “productive in sheltered or minimally productive in independent settings”.

3.4. Dual change models of functioning and life satisfaction
In order to conclude that there was significant dual change occurring over time we required
that there be both acceptable model fit and significant change parameter estimates. These
two conditions were met for global satisfaction with life and overall functioning (χ2=6.21,
df=7, p=0.52, CFI=1.00, TLI=1.00, RMSEA=0.00), and for satisfaction with living situation
and functioning in independent living (χ2=2.955, df=7, p=.889, CFI=1.000, TLI=1.061,
RMSEA=.000). Change parameter estimates (slopes and correlations between slopes) for
overall life satisfaction and overall functioning were significant also indicating that these
two domains improved together over time (Table 3). The same held for satisfaction with
living situation and independent living functioning (Table 3). Satisfaction with work and
work functioning showed a reasonable fit to the data (χ2=11.413, df=7, p=.122, CFI=.971,
TLI=.912, RMSEA=.066); however, satisfaction with work did not improve as work
functioning improved over time (Table 3). Finally, because satisfaction with social life did
not improve over time, a dual change model including social functioning and satisfaction
with social life was not tested.

4. Discussion
There is limited literature on how satisfaction with life and psychosocial functioning are
related over time for individuals with schizophrenia. This study examined the degree to
which changes in functioning and life satisfaction were linked for individuals with
schizophrenia receiving community-based psychosocial rehabilitation. These linkages
underlie assumptions of psychosocial rehabilitation and recovery oriented treatment
methods.

Our results demonstrated the association between changes in the subjective experience of
global life satisfaction and changes in overall functioning. This is significant in that it shows
at the global level that increases in psychosocial functioning will be accompanied by
improvements in life satisfaction. In addition, we found that covarying changes in life
satisfaction and functioning varied according to specific domains. Specifically, satisfaction
with living situation and functioning in independent living were found to increase together
over time. Work satisfaction did not significantly improve as work functioning improved.
Although social functioning improved, satisfaction with social relationships did not improve
over time.

Given that many individuals with schizophrenia receiving community-based psychosocial
rehabilitation enter treatment with housing needs and limited skills in independent living, it
is not surprising that our sample showed improvement in independent living and satisfaction
with living situation. Assisting consumers in finding stable, suitable housing and increasing
skills to live independently are among the primary goals of rehabilitation programs and key
components in recovery from mental illness (Liberman, 2008). This finding also supports
the literature on Assertive Community Treatment that shows that improvement in housing
has a significant impact on life satisfaction (Bond et al., 2001).

Edmondson et al. Page 6

Schizophr Res. Author manuscript; available in PMC 2013 August 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



While significant increases in psychosocial functioning domains have been reported in
studies of individuals with schizophrenia receiving psychosocial rehabilitation services, we
found that those expected improvements in functioning were not reflected in all
corresponding areas of life satisfaction. Our results indicated that although social
functioning improved, satisfaction with social relationships did not significantly improve
over time. Considering consumers with schizophrenia tend to suffer decreased capacity to
experience pleasure in social interaction (Blanchard et al., 2001), these results are not
surprising. This is possibly related to the complex, multi-dimensional nature of social
relationships. The RFS social functioning domain did not provide enough information about
the relative importance consumers place on different dimensions of social relationships. The
SWL social relationship domain does include specific items about satisfaction with the
frequency and quality of contact with opposite sex, the number of and closeness to friends,
quality of family relationship, and leisure activities. However, these items were used as
unweighted composite scores and hence, are limited in providing information about changes
in specific areas of satisfaction with social relationships as it relates to changes in social
functioning.

In addition, other variables such as neurocognition, social cognition, affective state, illness
insight, and innate personality traits may mediate or moderate the relationship between
functioning and life satisfaction in individuals with schizophrenia (Brekke et al., 2001).
Furthermore, psychotic symptoms and depressed mood have both been associated with
lower satisfaction with life and may partially explain the lower levels of satisfaction with
social relationships found in our sample (Brekke et al., 1993; Blanchard et al., 2001;
Huppert et al., 2001; Reine et al., 2003).

From the provider’s and client’s point of view, work is also seen as a critical step in the
recovery process (Provencher et al., 2002). However, our results indicated that participants
were not satisfied with an increase in work functioning. This may be related to factors not
captured in changes in work functioning including work-related stress or the low level and
quality of work experiences available to individuals with schizophrenia (Becker et al., 1998;
Koletsi et al., 2009). Other studies have shown that individuals with schizophrenia report
high levels of satisfaction when placed in employment opportunities that match their work
preferences (Mueser et al., 2001), but this effect might also be transient and time limited
(Torrey et al., 2000).

This study has implications for mental health practice and research. Covarying change
between psychosocial functioning and life satisfaction can inform interventions and
programs aimed not only at improving functioning but also the subjective experiences of
consumers recovering from mental illness. Furthermore, interventions aimed at improving
overall and independent functioning can assume that they will show change in overall life
satisfaction and satisfaction with living situation respectively. Services targeting social
functioning may need to focus on the specific aspects of social relationships that concern
consumers the most to provide individually tailored intervention. Services designed to
improve work functioning will also need to consider other factors that influence satisfaction
with work such as symptomatology, quality of work placements, and increased support to
cope with work-related stress.

This study has a several limitations. First, our study represents an outpatient sample of
individuals with schizophrenia that are higher functioning and treatment seeking, which may
not generalize to other clinic populations. Second, the sample size is small for the statistical
method used. Third, more time point observations could have more adequately captured the
relationship between life satisfaction and functioning over time. Finally, although we only
talked about dual change in the context of whole group, there is heterogeneity within the
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group in terms of their changes in the level of psychosocial functioning and life satisfaction.
Identifying subgroup differences would be beneficial in providing more finely tuned
interventions.

Future studies should examine the factors influencing the dual change process. This includes
examining global factors such as neurocognition and symptom levels that may influence
evaluation of satisfaction in any of the domains. In addition, specific factors related to
satisfaction in specific domains, such as work-related factors, should be considered.
Understanding the mechanisms that influence the dual change process of functioning and
life satisfaction will contribute to increasing the effectiveness of interventions that promote
recovery for individuals with schizophrenia. Finally, outcome research should examine
global functioning and satisfaction indicators, but also specific domains so that the full
picture of functioning and life satisfaction can be understood.
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Fig. 1.
A dual change model of life satisfaction and functioning.
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Table 1

Demographic and clinical characteristics (n = 145).

Variable % Mean SD

Gender

 Females 31.7%

 Males 68.3%

Ethnicity

 Euro American 44.1%

 African American 38.6%

 Latino 11%

 Asian 3.5%

 Other 2.8%

Age 37.91 9.16

Length of illness (years) 13.68 9.98

BPRS
a 39.22 10.42

# of days on medication
b 144.49 65.27

180 days on medication 68.8%

a
BPRS = Brief Psychiatric Rating Scale.

b
In past 180 days.
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Table 2

Means and standard deviations of functioning and life satisfaction domains at each time point.

Variable Baseline 6 months 12 months

Independent living functioning
a 3.30 (1.70) 4.03 (1.76) 4.16 (1.90)

Work functioning
a 1.99 (1.53) 2.66 (1.88) 2.58 (1.97)

Social functioning
a 2.96 (1.55) 3.01 (1.69) 3.37 (1.99)

Global functioning
b 8.25 (3.46) 9.69 (4.17) 10.10 (4.71)

Satisfaction with living situation
c 12.64 (3.23) 13.58 (3.38) 13.48 (3.31)

Satisfaction with work
d 5.81 (1.80) 5.97 (1.77) 6.06 (1.51)

Satisfaction with social relationships
e 18.14 (4.77) 18.40 (5.09) 18.37 (4.58)

Global satisfaction
f 53.98 (11.60) 56.25 (12.02) 55.83 (10.99)

a
Measured by RFS subscale: ranges from 1 to 7.

b
Measured by RFS total score: ranges from 3 to 21.

c
Measured by SWL living situation subscale: ranges from 4 to 20.

d
Measured by SWL work subscale: ranges from 2 to 10.

e
Measured by SWL social relationships subscale: ranges from 6 to 30.

f
Measured by SWL total scale score: ranges from 18 to 90.
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Table 3

Change slope estimates for dual change models.

Corresponding domains ß z Correlation between
slopes

SWL total and RFS total 0.13** 3.82 .63

SWL living situation and RFS independent
 living

2.30** 3.63 .61

SWL work and RFS work .02 .82 .19

Note: SWL = Satisfaction with Life Scale; RFS = Role Functioning Scale.

**
p<.01.
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