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Abstract
Objective—Quality of life (QOL) is considered an important outcome in the treatment of
schizophrenia, but the determinants of QOL are poorly understood in this population. Furthermore,
previous studies have relied on combined measures of subjective QOL (usually defined as life
satisfaction) and objective QOL (usually defined as participation in activities and relationships). We
examined separately the clinical, functional, and cognitive predictors of subjective and objective
QOL in outpatients with schizophrenia. We hypothesized that better subjective QOL would be
associated with less severe negative and depressive symptoms, better objective QOL, and greater
everyday functioning capacity, and that better objective QOL would be associated with less severe
negative and depressive symptoms, better cognitive performance, and greater functional capacity.

Method—Participants included 88 outpatients with schizophrenia or schizoaffective disorder who
completed a comprehensive series of assessments, including measures of positive, negative, and
depressive symptoms; performance-based functional skills; a neuropsychological battery; and an
interview measure of subjective and objective QOL.

Results—In the context of multiple predictor variables, more severe depressive symptoms and
better neuropsychological functioning were independent predictors of worse subjective QOL. More
severe negative symptoms predicted worse objective QOL. Functional capacity variables were not
associated with subjective or objective QOL.

Conclusion—Treatments to improve QOL in schizophrenia should focus on negative symptoms
and depressive symptoms.
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1. Introduction
Subjective well-being and quality of life (QOL) are increasingly being recognized as important
treatment outcomes in patients with schizophrenia (Hofer et al., 2005b; Ruggeri et al., 2005).
Until recently, treatments for schizophrenia have focused mainly on reducing positive
symptoms, often leaving patients with numerous residual difficulties, including negative
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symptoms and impairment in cognition, everyday living skills, and social/occupational
functioning. More comprehensive treatments are needed, and it makes sense that improved
QOL should be a primary treatment goal. However, the predictors of QOL in schizophrenia
are not well understood. Although no universal definition of QOL exists, the construct usually
includes subjective well-being and objective mental and physical functioning indicators
(Lehman, 1983b; Norman et al., 2000; Bow-Thomas et al., 1999; Voruganti et al., 1998; Russo
et al., 1997; Lambert and Naber, 2004). Subjective QOL focuses on life satisfaction, whereas
“objective” QOL focuses on participation in activities and interpersonal relationships.
Although some conceptualizations hold that QOL is always purely subjective, we have adopted
Lehman’s use of the terms “subjective” and “objective” QOL (Lehman, 1988) as a way to
differentiate subjective life satisfaction from observable QOL indicators. Although Harvey and
colleagues suggest that patients’ self-report of functional capacity may be problematic (Harvey,
Velligan, & Bellack, 2007), other research demonstrates that self-report measures of QOL are
more valid than clinician-report QOL measures, and that QOL can be rated accurately and
consistently by patients (Voruganti et al., 1998; Becchi et al., 2004).

1.1 Predictors of Subjective QOL
Lower everyday functioning capacity and greater severity of positive, negative, and depressive
symptoms have been associated with worse QOL (Hofer et al., 2005b; Norman et al., 2000;
Palmer et al., 2002; Sciolla et al., 2003; Corrigan & Buican, 1995; Jin et al., 2001; Ruggeri et
al., 2005; Twamley et al., 2002). Although such psychiatric symptoms have been associated
with subjective measures of QOL (Hofer et al., 2005b; Ruggeri et al., 2005; Norman et al.,
2000; Corrigan and Buican, 1995), symptom reductions alone often do not result in meaningful
improvements in QOL because other problems remain (e.g., difficulty with everyday
functioning, lack of social contacts, unemployment, and stigmatization).

Cognitive abilities are associated with functional capacity and community outcomes (Evans et
al., 2003; Twamley et al., 2002; Patterson et al., 2001; Green and Nuechterlein, 1999; Green,
1996; Green et al., 2000), and may also affect life satisfaction. Poorer cognitive performance
and self-reported functional status (e.g., unmarried, lower social functioning, smaller social
support network) are correlated with lower subjective QOL (Corrigan and Buican, 1995;
Norman et al., 2000; Lehman et al., 1983a). On the other hand, better cognitive abilities may
translate into better insight, more depression, and lower subjective well-being. Demographic
and clinical characteristics also influence subjective QOL, with women and those with less
education, longer illness duration, and higher antipsychotic dosages reporting greater life
satisfaction (Hofer et al., 2005b; Ruggeri et al., 2005; Corrigan and Buican, 1995). The link
between greater illness severity and better subjective QOL may be due partially to the effects
of impaired insight (Karow and Pajonc, 2006).

1.2 Predictors of Objective QOL
Patients’ self-reports of everyday functioning and activities have also been used to assess
objective QOL and are distinct from self-reports of overall life satisfaction (Lehman, 1983b).
Indicators of objective QOL include living situation, marital status, employment status, driving
status, and involvement in social activities. Generally, patients with less severe psychiatric
symptoms and better cognitive performance report better outcomes on objective QOL
indicators (Hofer et al., 2005b; Palmer et al., 2002; Sciolla et al., 2003; Jin et al., 2001; Ruggeri
et al., 2005). Performance-based functional capacity also has been found to predict objective
QOL, particularly in terms of driving and living independence (Palmer et al., 2002; Twamley
et al., 2002).
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1.3 The Current Study
The present study aimed to identify predictors of subjective and objective QOL in outpatients
with schizophrenia and schizoaffective disorder. To our knowledge, no studies have
simultaneously examined the clinical, functional, and cognitive predictors of both subjective
and objective QOL in this population. In the current study, we used an extensive interview
measure that evaluates subjective and objective QOL separately (the Quality of Life Interview;
Lehman, 1988). Furthermore, unlike previous work, we used a performance-based measure of
functional capacity (the UCSD Performance-Based Skills Assessment; Patterson et al., 2001)
because many individuals with schizophrenia are not accurate raters of their own community
functioning abilities (Bowie et al., 2006). This instrument goes beyond asking about activity
participation (i.e., objective QOL) by having the examinee perform tasks necessary for
independent living (e.g., grocery shopping, paying a bill, and planning a bus route). We also
administered a comprehensive neuropsychological battery, rather than relying on cognitive
screening measures. Our hypotheses, guided by previously published results, were that 1)
greater subjective QOL would be associated with less severe negative and depressive
symptoms, better functional status on objective QOL indicators, and greater performance-
based functional capacity, and 2) better objective QOL would be associated with less severe
negative and depressive symptoms, better cognitive performance, and greater functional
capacity (see Figure 1).

2. Methods
2.1 Participants

Participants included 88 outpatients with DSM-IV (American Psychiatric Association, 1994)
diagnoses of schizophrenia or schizoaffective disorder. Diagnoses were made by the treating
psychiatrist and confirmed via diagnostic chart reviews by trained research staff using DSM-
IV criteria. Individuals with substance abuse or dependence within the past month and those
with dementia, loss of consciousness >30 minutes, or other neurological disorders were
excluded from the study.

2.2 Procedure
All subjects were enrolled in psychosocial treatment studies involving cognitive training or
work rehabilitation and provided written informed consent. The study was approved by the
IRB and carried out in accordance with Declaration of Helsinki. Assessments of psychiatric
symptom severity, performance-based functional capacity, neuropsychological performance,
and subjective and objective QOL were administered to all participants at the baseline
assessment, before any treatment was provided, by examiners trained to a high level of
interrater reliability (ICCs>.90). Antipsychotic medication dosages were converted into
chlorpromazine equivalents (CPZE) according to standard formulae (Jeste and Wyatt, 1982;
Woods, 2003), except for participants taking clozapine or long-acting injectable medications
(n=10), for which conversion formulae do not exist.

2.3 Measures
2.3.1 Clinical—The Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987) and
the Hamilton Rating Scale for Depression (HAM-D; Hamilton, 1967) assessed severity of
positive, negative, and depressive symptoms. The PANSS and HAM-D were always
administered first, so the ratings would not be influenced by performance or responses on
subsequent measures.

2.3.2. Functional Capacity Assessment—The UCSD Performance-Based Skills
Assessment (UPSA; Patterson et al., 2001), a 30-minute measure using role-play tasks, was
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used to assess functional capacity in five areas: Recreational Activity Planning (e.g., planning
outings); Financial Management (e.g., counting change and writing checks to pay bills);
Communication (e.g., using a telephone for emergency and non-emergency purposes);
Transportation Planning (e.g., using a public transportation system); and Household Chores
(e.g., preparing a shopping list when given a recipe and shopping for items in a mock grocery
store). Skills reflect general abilities necessary for independent community living. The total
summary score and subscale scores were calculated as the percentage of items correct.

2.3.3. Neuropsychological Test Battery—Premorbid verbal intellectual functioning was
assessed using the American National Adult Reading Test (ANART; Grober and Sliwinski,
1991). A global neuropsychological Z-score was calculated from mean Z-scores in four
cognitive domains that are impaired in schizophrenia and are related to community functioning
outcomes (Green et al., 2000; Heaton et al., 1994; Heinrichs and Zakzanis, 1998): Information
processing speed (Trail Making Test, Part A [Reitan and Wolfson, 1993], WAIS-III Symbol
Search and Digit Symbol subtests [Wechsler, 1997a]); Working memory (WAIS-III Letter
Number Sequencing and Digit Span Backward subtests [Wechsler, 1997a]); Learning
(Learning scores from the Hopkins Verbal Learning Test-Revised [Benedict et al., 1998],
WMS-III Logical Memory [Wechsler, 1997b], and Brief Visuospatial Memory Test-Revised
[Benedict, 1997]); and Executive functioning (Trail Making Test, Part B minus Part A [Reitan
and Wolfson, 1993], Wisconsin Card Sorting Test-64 card version [Kongs et al., 2000], Stroop
Color-Word Interference Test interference measure [Golden, 1978], Letter Fluency [Benton
and Hamsher, 1989]).

2.3.4. Quality of Life—The Quality of Life Interview (QOLI; Lehman, 1988) assessed QOL
within the past week globally and within eight domains: living situation, daily activities and
functioning, family relations, social relations, finances, work and school, legal and safety
issues, and health. Subjective QOL was measured as the mean of the two global life satisfaction
items regarding “life in general” as rated on 1–7 scale ranging from “terrible” to “delighted.”
Three domains of objective QOL were selected for examination in this study, based on their
convergent validity (Lehman et al., 1993) and relevance to everyday functioning: daily
activities and functioning (e.g., going for a walk, going to a movie, shopping, reading, playing
cards, preparing a meal, working on a hobby, going to the library); family relations (e.g.,
visiting or talking with family members); and social relations (e.g., visiting or talking with
close friends). Z-scores within each of these domains were calculated, and the mean of these
Z-scores was used as a global indicator of objective QOL.

2.4 Statistical Analyses
All variables were checked for normality of distribution. One variable (antipsychotic dosage
in CPZE) required a log transformation to normalize it. Data from schizophrenia and
schizoaffective disorder patients were analyzed together, as the two groups did not differ
statistically on any of the measured variables except the HAM-D (schizoaffective disorder
participants reported higher levels of depressive symptoms than did those with schizophrenia).
Pearson correlations and Spearman’s rho were used to test associations between the variables
of interest. We also performed simultaneous entry multiple linear regression analyses to
identify predictors of subjective and objective QOL. To limit the number of predictors, only
variables having bivariate correlations with each dependent variable at a p<.05 level were
included in the multivariate analyses.

3. Results
Sample characteristics are reported in Table 1. Most participants were middle-aged, male,
Caucasian, and had a high school education. Most participants were unemployed (94%) and
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had never been married (56%); 35% were divorced, separated, or widowed, and 9% were
currently married. Many participants (49%) lived with a roommate, family member, or
romantic partner, 33% lived alone, 14% lived in a board-and-care facility or assisted living
facility, and 4% were homeless. On average, the participants reported a subjective QOL rating
of 4.1, approximately at the midpoint of the 1–7 scale, similar to ratings of 4.1–4.2 for
chronically hospitalized patients with severe mental illnesses (Lehman et al., 1986).

Partially supporting the first hypothesis, we found that worse subjective QOL was strongly
associated with more severe depressive symptoms (see Table 2). However, the correlation
between subjective QOL and negative symptom severity and the correlation between subjective
and objective QOL were not significant. Contrary to expectation, subjective QOL was not
associated with any UPSA score. Worse subjective QOL was associated with being female,
having schizoaffective disorder rather than schizophrenia, and with better cognitive
performance.

Hypothesis 2 was also partially supported (see Table 2). Worse objective QOL was
significantly correlated with more severe negative symptoms and worse cognitive
performance. However, the correlations between objective QOL and UPSA performance did
not reach statistical significance, nor did the correlation between objective QOL and depressive
symptom severity. We also found that demographic variables were associated with objective
QOL; older and less educated participants reported lower involvement in daily activities and
fewer interactions with friends and family members.

To examine the independent predictors of subjective and objective QOL, respectively, we
conducted two multiple regression analyses (see Table 3). Extending analysis of the first
hypothesis regarding subjective QOL, the independent variables entered were gender,
diagnosis, depressive symptoms, and neuropsychological performance. In the context of these
multiple factors, only depressive symptom severity and neuropsychological performance were
independently associated with subjective QOL, with patients experiencing more severe
depressive symptoms and better neuropsychological functioning also reporting worse
subjective QOL (see Figure 1). Because the schizophrenia and schizoaffective disorder
participants differed significantly in their HAM-D scores, we examined the correlations
between HAM-D score and subjective QOL in the two groups. There was no significant
difference between the correlations (.56 and .50, respectively; z=.36, p=.719), suggesting that
the relationship between depressive symptom severity and subjective QOL is similar in the
two diagnostic groups.

The multiple regression analysis relevant to the second hypothesis, regarding predictors of
objective QOL, included age, education level, negative symptoms, and neuropsychological
performance as predictors. Only worse severity of negative symptoms was independently
associated with worse objective QOL (see Figure 1).

4. Discussion
The main finding of this study is that psychiatric symptoms are the best independent predictors
of subjective and objective QOL in schizophrenia. The single best predictor of subjective QOL
was the severity of depressive symptoms, whereas the single best predictor of objective QOL
was the severity of negative symptoms. It appears that depressive symptoms and better
cognitive functioning are associated with worse life satisfaction, whereas negative symptoms
limit participation in daily activities and involvement with family and friends.

We expected that subjective and objective QOL would be related to each other, and that the
predictors of subjective and objective QOL would be similar. However, we found that the
correlation between subjective and objective QOL was low, and their relationships with patient
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characteristics varied, suggesting that these are separable constructs that should be assessed
independently. These results add to the literature on outcome assessment in schizophrenia and
suggest that the predictors of QOL (mainly negative and depressive symptoms) are different
from the predictors of everyday functioning and community integration (i.e., cognition and
psychiatric symptoms; Green et al., 1996; 2000; Twamley et al., 2002). The current results also
echo previous findings from our research group regarding the relationship between QOL and
depressive and negative symptoms using a health-related quality of well-being measure that
combines subjective and objective QOL items (Kasckow et al., 2001; Mittal et al., 2006;
Patterson et al., 1997).

Contrary to our expectation, cognitive performance and functional capacity, as measured by
the UPSA, did not correlate with objective QOL (activity and social participation) in this
sample. Although this lack of association is probably partly due to the differences in domains
assessed, it is also probably due to the nature of each measure (i.e., cognitive tests and UPSA
being performance-based vs. QOLI being a self-report measure). The relationship between
these measures may be attenuated because an individual’s self-report may be affected by
cognitive impairment or psychiatric symptoms, limiting its relationship to objective capacity.
Additionally, performance on cognitive or functional skills tests may not translate into real-
world behaviors due to interference from psychiatric symptoms, from lack of opportunity (e.g.,
the person can pay a bill by check on the UPSA, but does not pay bills or have a checkbook in
the real world because someone else handles the person’s finances), or from environmental
distractions, cues, or supports. We believe that negative symptoms have a greater effect on
real-world functioning than they do on functional capacity in the laboratory.

Unexpectedly, we found that better cognitive performance was associated with worse
subjective QOL in our sample, which may reflect a tendency in those with more intact cognitive
abilities to have better insight regarding their psychiatric illness. It is possible that patients with
severe mental illness internalize negative messages, leading to devaluation, feelings of
depression, and lower QOL. It is also possible that those with better insight may appreciate the
impact of their mental illness on their QOL, leading to symptoms of depression. Previous
research also indicates that the relationship between cognitive functioning and QOL may not
be straightforward: Hofer et al. (2005a) found no association, but Brekke and colleagues
(2001) found that executive functioning moderated the relationship between psychosocial
functioning and subjective QOL, such that patients with executive dysfunction showed a
positive relationship between functioning and QOL, whereas intact patients showed a negative
relationship between functioning and QOL. Furthermore, Bowie et al. (in press) have found
that schizophrenia patients with better cognitive abilities had more severe depressive symptoms
and also overestimated their level of disability. This study raises questions about the inter-
relationships of these variables in patients with schizophrenia and schizoaffective disorder.
However, to truly understand the interrelationships of these variables, longitudinal analyses
would be required.

The current study had several limitations. Participants were all clinically stable, non-substance-
abusing outpatients; thus, our results may not generalize to inpatient or substance-abusing
samples. We used laboratory-based, performance-based measures of cognitive functioning and
functional capacity, which cannot measure perfectly what a person can do or does do in the
real world. Future studies would benefit from the use of collateral reports and real-life
observations of functional capacity. The QOLI also has its limitations, in that the objective
QOL items measure only participation in activities and relationships, and do not reflect the
quality or success of the activities or social/family contacts. We did not include a measure of
social skills performance, which may be important in social activity participation, or insight,
which may affect the relationship between cognition and subjective QOL. We also did not
include employment, marital status, or living independence in our models, because of small
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numbers of employed (n=5), married (n=9), or supervised-residence (n=11) participants in our
study. Finally, our study was cross-sectional in nature, which precludes any conclusions
regarding causality in the relationships between the variables. Bi-directional relationships are
certainly possible (e.g., negative symptoms and limited activity participation may influence
each other in a bi-directional manner, as may depression and subjective QOL). Bow-Thomas
and colleagues (1999), for example, showed that lower levels of negative and depressive
symptoms significantly predicted higher subjective QOL over time.

Treatment of schizophrenia continues to emphasize psychopharmacological management of
positive symptoms (Ginsberg et al., 2005; Lehman and Steinwachs, 1998). Our findings
suggest that positive symptom severity does not predict life satisfaction (subjective QOL) or
activity participation (objective QOL). Negative symptoms and depressive symptoms,
however, play a clear role in QOL, and should be considered important targets of schizophrenia
treatment. Future intervention studies should incorporate QOL as an outcome measure to assess
the effects of treatment on QOL. Mounting evidence suggests that psychosocial treatments
(e.g., cognitive behavioral therapy, supported employment, social skills training, assertive
community treatment, and cognitive training) are a necessary adjunct to antipsychotic
medications (Granholm et al., 2005; Lehman et al., 2004; Twamley et al., 2003a; Twamley et
al., 2003b). With aggressive use of adjunctive treatments to target depression and negative
symptoms, QOL in schizophrenia may be improved.
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Figure 1.
Relationships between Symptom Severity, Functional Capacity, and Cognitive Performance.
Note. Dashed arrows represent hypothesized relationships that were not supported in the
multivariate analyses. Solid arrows represent hypothesized relationships that were supported
in the multivariate analyses. The dotted arrow represents an unexpected significant relationship
(worse cognitive performance was associated with better subjective QOL). Note that although
the arrows depict hypothesized causative relationships, many relationships may be
bidirectional.
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Table 1
Sample characteristics (n = 88)

Variable % Mean SD

Age, years 47.1 8.8
Education, years 12.8 2.4
% Male 67.0
% Caucasian 65.9
% Schizophrenia (vs. schizoaffective disorder) 42.0
Duration of illness, years (n = 87) 21.9 11.3
Antipsychotic medication regimen
 None 8.0
 Atypicals only 80.7
 Typicals only 5.7
 Both atypicals and typicals 5.7
 Antipsychotic medication dose, mg CPZE (n = 78) 318.1 339.7
PANSS positive symptom severity 16.2 6.0
PANSS negative symptom severity 15.1 5.2
HAM-D depressive symptom severity (n = 87) 10.9 6.6
ANART verbal intellectual functioning estimate 109.0 10.4
UPSA total (n = 86) 83.3 10.0
Subjective QOL (mean global life satisfaction score) 4.1 1.5
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Table 2
Associations between QOL and demographic, clinical, functional capacity, and neuropsychological variables

Subjective QOL Objective QOL

Variable ra P ra p

Age, years .04 .723 −.23 .032*
Education, years −.08 .443 .26 .015*
Gender (0 = female, 1 = male) .23 .035* −.04 .741
Ethnic minority status (0 = Caucasian, 1 =
minority)

.06 .568 −.09 .431

Diagnosis (0 = schizophrenia, 1 = schizoaffective
disorder)

−.24 .023* .15 .177

Duration of illness, years .08 .440 −.06 .568
Antipsychotic medication dose, mg CPZE −.10 .427 .14 .262
PANSS positive symptom severity −.17 .114 −.16 .134
PANSS negative symptom severity −.20 .066 −.49 <.001*
HAM-D depressive symptom severity −.53 <.001* −.18 .091
UPSA Recreation Planning .11 .292 −.02 .874
UPSA Financial Management −.03 .773 .20 .064
UPSA Communication −.12 .255 .20 .069
UPSA Transportation Planning .02 .892 .11 .323
UPSA Household Chores .01 .958 .15 .159
Neuropsychological Z-score −.24 .030* .23 .036*
Objective QOL .18 .091 -- --

a
Spearman correlation and associated p-value used for nominal independent variables; all other values are Pearson correlations

*
p < .05; included in multiple regression analyses (see Table 3)
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Table 3
Multiple regression analyses of variables predicting subjective and objective QOL

Subjective QOLa Objective QOLb

Variable β p β p

Age, years -- -- −.165 .082
Education, years -- -- .194 .058
Gender (0 = female, 1 = male) .018 .847 -- --
Diagnosis (0 = schizophrenia, 1 =
schizoaffective disorder)

.015 .880 -- --

PANSS negative symptom severity -- -- −.443 <.001
HAM-D depressive symptom severity −.558 <.001 -- --
Neuropsychological Z-score −.270 .004 .012 .910

a
R2 = .361, F = 11.18, df = 4,83, p < .001.

b
R2 = .308, F = 8.89, df = 4,84, p < .001.
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