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We attempted to formulate a model of quality of life (QoL) in chronic stage of schizophrenia with 72 patients
by including key variables, i.e., psychopathology, insight, executive functioning, and side effects, proposed to
be its significant predictors in previous studies. We applied the structural equation modelling (SEM) method
to simultaneously test a number of possible hypotheses concerning the inter-relations among the predictors
of QoL in schizophrenia patients by formulating possible models and examining their levels of fitness. Our
Keywords: most fit model (X>=2.106, df=4, P=0.716; CFI=1.000; TLI=1.213; RMSEA=0.000, LO=0.000,
EXIT HI=0.132) showed that the severity of psychopathology not only directly causes poor QoL, but also by
Psychopathology adversely affecting insight. On the other hand, executive function may not be affected significantly by
Quality of life psychopathology, but executive function still plays an important role in determining the QoL not only
Schizophrenia directly, but also indirectly by influencing self-evaluation of side-effects. Impaired insight and executive
function caused by severe level of psychopathology contribute to an increased reporting of side-effects,
resulting in cumulative dysfunction in daily life for patients with chronic schizophrenia. Our study illustrates
that the complexity of the relationships among the predictors of QoL in chronic patients of schizophrenia

should be considered when designing studies on QoL of this group.

© 2009 Elsevier Inc. All rights reserved.

1. Introduction

Schizophrenia is an illness marked by heterogeneity not only in its
aetiology, course, and outcome, but also in its psychopathological
characteristics and related clinical variables, such as cognitive function
and insight. Hence, while much effort has been placed thus far on
identifying and delineating the linkages among psychopathology,
clinical variables and outcome measures, inconsistent results have
been often attributed to heterogeneity of patient samples. Unfortu-
nately, however, many linkage approaches to quality of life (QoL) in
patients of schizophrenia have also shared inconsistencies to which
authors have cited differences in stage of illness (Karow et al., 2005;
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Scale; CFI, comparative fit index; EXIT, Executive Interview; LUNSERS, Liverpool
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QoL, quality of life; RMSEA, root mean square error of approximation; SEM, structural
equation modeling; SUMD, Scale to Assess Unawareness of Mental Disorder; TLI,
Tucker-Lewis Index.

* Corresponding author. Department of Psychiatry, SMG-SNU Boramae Medical
Center, Seoul, 156-707, Republic of Korea. Tel.: +82 2 870 2120; fax: +82 2 870 2709.

E-mail addresses: hwansama@hanmail.net (S.S. Hwang), benji@snu.ac.kr (J.-Y. Lee),
sjcho@gilhospital.com (S.-]. Cho), dwlee@sanggyepaik.ac.kr (D.-W. Lee), kys@snu.ac.kr
(Y.-S. Kim), hyjung@snu.ac.kr (H.-Y. Jung).

0278-5846/$ - see front matter © 2009 Elsevier Inc. All rights reserved.
doi:10.1016/j.pnpbp.2009.06.006

Melle et al., 2005), treatment setting (Browne et al., 1996), and type of
measures used (Lysaker et al., 2006; Whitty et al., 2004; Fitzgerald
et al., 2003; Dickerson et al., 1998) as possible causes. In fact, Eack and
Newhill (2007) through their meta-analysis have specifically found
operationalization of QoL, study design, sample, and treatment setting
to be moderating variables which could account for the variations in
the effect sizes of QoL studies.

Moreover, as some clinical variables, such as treatment setting and
stage of illness, may be significantly associated with and even interact
with variables linked with QoL, such as side effects and cognitive
functioning, it can be inferred that different patterns of relationship
among the predictors of QoL may be found for various subgroups of
patients. Hence, any one single model of QoL may not be suitable for
all subgroups of patients. This has been supported by Karow et al.
(2005) who argued for the need for a differential analysis of
schizophrenia and QoL, because their longitudinal results have
shown different patterns of relationship between psychopathology
and various domains of QoL according to different phases of illness
and treatment setting. Hence, development and validation of a reliable
model of QoL for a relatively homogenous subgroup of patients can be
a worthwhile venture, which may invariably facilitate research on
improving medical services and assessing treatment effects and help
formulate more appropriate policies for that target group.
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In this study, we attempted to formulate a model of QoL in chronic
stage of schizophrenia by including key variables proposed by previous
literature to be its significant predictors. Chronic stabilized patients
were chosen because their symptoms are less volatile and the rela-
tionships among the clinical variables can be presumed to be more
stable than those of acute-stage patients. Also, improving QoL may be
as important as ameliorating psychopathological symptoms as treat-
ment target for these patients, because poor QoL is likely to be a
detrimental risk factor for certain crucial outcome variables. For
example, about 20-40% of schizophrenia patients make suicide
attempts (Pompili et al.,, 2007; Landmark et al., 1987; Planasky and
Johnston, 1971) and rate of suicide deaths is about 10-13 times higher
than general population (Caldwell and Gottesman, 1990, 1992). The
significance of these figures become more apparent in light of the
finding that dissatisfaction with greater number of life domains has
been linked with repeated attempts at suicide (Ponizovsky et al.,
2003).

Variables we have included in this study were psychopathology,
insight, executive functioning, and side effects, whose overall model of
inter-relationships in predicting QoL in chronic schizophrenia has not
been clearly proposed In simple linkage approaches, the results
concerning the relationship between psychopathology and QoL have
been inconsistent (Galletly et al., 1999; Ho et al., 1998; Carpiniello et al.,
1997; Packer et al., 1997; Patterson et al., 1997; Larsen and Gerlach,
1996), while Thomas et al. (1999) have found stronger association
between negative symptoms and QoL in stable schizophrenia compared
with acute exacerbation. The inconsistencies of the results partly
seemed to depend on the study design used, as studies have often
reported a lack of association between clinician-rated psychopathology
and patient-reported QoL (e.g., Carpiniello et al., 1997; Larsen and
Gerlach, 1996). Reports concerning the relationship between QoL and
neurocognitive function in chronic patients of schizophrenia were also
inconsistent (Ritsner, 2007; Fujii et al., 2004; Buchanan et al., 1998;
Heslegrave et al, 1997), which were true also for those on the
relationship with executive function (Fiszdon et al., 2008; Greenwood
etal., 2008; Matsui et al., 2008; Tyson et al., 2008; Weickert et al., 2000).
On the other hand, better insight and presence of side effects have been
consistently cited to be associated with poorer evaluation of QoL due to
depression and physical discomfort (Karow et al., 2008; Yamauchi et al.,
2008; Yen et al., 2008; Kongsakon et al., 2006; Hofer et al., 2004; Awad
et al,, 1997). Over time, however, as in chronic patients, presence of
intact insight may contribute to better management of their symptoms
and adherence to treatment, whereby resulting in improved QoL
(Roseman et al., 2008). Furthermore, as decreased psychopathology is
associated with both improved insight and better QoL, there is a strong
possibility that insight may moderate between psychopathology and
QoL. As for side effects, there is a lack of studies that consider the
mediating effect of side effects between psychopathology and QoL. For
example, it is possible that certain symptoms domains, such depression
and anxiety, may contribute to negative evaluation of one's health,
causing over-reporting of side-effects and worse QoL. Putzhammer et al.
(2005) found subjective well-being to be predicted by either objectively
measured side effects or psychopathology depending on the kind of
antipsychotic treatment, but like many studies that did not consider the
implication of psychopathology on both side effects and QoL, they also
did not examine the possible relationship between the two predictors of
QoL. On the other, however, in chronic patients, side-effects, especially
those that are self-reported, may be more strongly associated with
executive function, as Hill et al. (2008) have reported significant
relationships between physiological symptoms and cognitive function-
ing, but Bender et al. (2006) have found improvement in executive
function to be unrelated to easing of extrapyramidal side effects.

The relationships between the predictors and QoL found in
previous studies may have been at least partly clouded by insufficiently
accounting for the dynamics among the predictors. As the above
discussion illustrates, a number of hypotheses concerning the linkages

between the predictors in relation to QoL may be formulated, but
simple linkage approaches, such as correlations and regressions, may
not be sufficient for testing a number of inter-related questions
simultaneously. For example, how much does psychopathology
predict insight and cognitive impairment, and how are they, in turn,
related to each other and to QoL? Can side effects be considered
independent from other variables in predicting QoL? By considering
these questions simultaneously, we can begin to understand the
processes through which QoL may be determined.

The utility of the structural equation modelling (SEM) method in
delineating multi-level relationships among the predictors of QoL in
different clinical populations has been proven in previous studies (e.g.,
Urbanoski et al., 2007; Van De Ven et al,, 2007), and we applied the
SEM to simultaneously test a number of possible hypotheses concerning
the inter-relations among the predictors of QoL in schizophrenia patients.
In doing so, we applied clinician-rated measures for both psychopathol-
ogy and QoL, as studies have often reported incongruous results by
applying different modes of assessment for psychopathology and
subjective QoL. The hypotheses we aimed to examine were the presence
of mediating or moderating roles of insight, executive function, and self-
reported side-effects between psychopathology and QoL and of linkages
among these mediating variables in chronic patients of schizophrenia.

2. Methods
2.1. Subjects

A total of 72 patients (male =23, female =49) of chronic schizo-
phrenia with the mean age of 39.3+ 10.7 years receiving community
based mental health services at two Community Mental Health Centers
in the Seoul Metropolitan District and one Community Mental Health
Center in the Incheon Metropolitan City were recruited. These patients
were managed and regularly followed by mental health case-managers.
All written informed consent forms were obtained from the partici-
pants prior to initiating any study procedures.

2.2. Measures

2.2.1. Psychopathology

The 18-item Brief Psychiatric Rating Scale (BPRS; Overall, 1976,
1983) was used to measure overall psychopathology of the patients.
The BPRS not only measures the severity of psychotic symptoms, it
also includes affective components such as tension, anxiety, and
depressive mood. It is rated based on 7-point Likert scale, ranging
from 1 (not present) to 7 (extremely severe).

2.2.2. Quality of life

The Korean standardized version of the Heinrichs Quality of Life
Scale (QLS: Heinrichs et al,, 1984; Song et al., 1999) was used to measure
the functional aspects of daily life. This 21-item scale is objectively rated
based on semi-structured interview with high end of the scale (scores
of 5 or 6) reflecting normal or unimpaired functioning and the low end
of the scales (scores of 0 or 1) reflecting severe impairment of function.

2.2.3. Insight

The standardized Korean version of the 9-item abridged Scale to
Assess Unawareness of Mental Disorder (SUMD-K: Amador et al.,
1994; Song et al.,, 2006) was used to measure the level of insight in
patients. The score of 1 indicated presence of insight for the given
symptom, while 3 indicated severe lack of insight. However, since the
scale was designed to assess the insight of only the symptoms that are
present, such as hallucination and blunted affect, the total score
divided by the number of symptoms present was used as the index of
the lack of insight.
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Table 1

Demographic description of the patients (n=72).
Female(%) 49(68.1)

Age (yr.) 39.33 +10.66
Age of onset (yr.) 24.394-9.36
Duration of illness (yr.) 14.99 +8.78
Years of education (yr.) 10.46 +3.83

Marriage status (%) Married(15.3), widowed(5.6), separated(4.2),
divorced(5.6), single(68.1)

Living with family(68.1), living alone(13.9)
Illness present(32.4)

Presently on medication (95.8)

Registered as disabled(72.2)

Living arrangement (%)
Physical illness (%)
Antipsychotic medication (%)
Disability status (%)

2.2.4. Executive function

The Executive Interview (EXIT) developed by Royall et al. (1992) to
measure general executive function was administered by either
trained psychiatric nurses or mental health case-managers. It contains
25 items and requires 10 min to administer, and possible score ranges
from O to 50 with higher scores indicating more severe impairment in
executive function.

2.2.5. Side effects

The Korean version of Liverpool University Neuroleptic Side Effects
Scale (LUNSERS) was used to obtain patient-reported side effects (Day et
al,, 1995; Jung et al., 2002). Presented in a 5-point Likert scale format
from O (None) to 5 (Very Severe), the LUNSERS contains 41 items that
can be considered symptoms due to neuroleptics side effects and 10 red
herring items purported to be unrelated to neuroleptic effects. Here, we
used the LUNSERS total score to reflect the total subjective discomfort
felt by the patients.

2.3. Data analysis

For the purpose of constructing a set of viable models for SEM, we
considered three possible conceptual relationships among the pre-
dictors of QoL based on above discussion. First, as one-level linkage
studies have suggested, psychopathology, insight, executive function-
ing may be inter-correlated and may each partly predict QoL, with side-
effects also predicting QoL, albeit independently. Second, the effect of
psychopathology on QoL may be mediated by either insight or
executive function, or both. Third, impairment in executive function
may affect insight or self-reported side effects, which in turn may
result in negative evaluation of QoL. Through these considerations, we
formulated four hypothetical SEM models which could be compared
for their relative fitness. The first model designated psychopathology,
insight, executive functioning, and side-effects as primary predictors of
QoL with inter-correlations among psychopathology, insight, and
executive function. The second model designated insight and execu-
tive function as the mediators between psychopathology and QoL, with
side-effects as an independent predictor of QoL. The third model was
identical to the second model, except that executive function now also
predicted self-reported side-effects. The fourth hypothetical model
was also identical to the second model, except that both executive
function and insight predicted self-reported side-effects.

The SEM models based on the above were constructed and examined
for their fitness. The variables were connected by either unidirectional
arrows signifying predictability (i.e., regression) or bi-directional arrows
signifying association (i.e., correlation). Hence, in the first model, for
example, the BPRS, SUMD, EXIT were inter-connected with bi-
directional arrows and each had a unidirectional arrow drawn to QLS
as did the LUNSERS, which was not connected to any other variables. In
the second model, unidirectional arrows were drawn from the BPRS to
the EXIT, SUMD, and QLS, while the EXIT and SUMD also each had a
unidirectional arrow drawn to QLS. In addition, the LUNSERS was also
connected to the QLS by a unidirectional arrow. Similar processes were
carried out for the third and the fourth models. Lastly, the mediating or

moderating effects of EXIT, SUMD, and LUNSERS were tested by
excluding the given variable from the respective models and then
examining the changes in both the amount of total variance of QLS
explained and regression coefficients in the adjusted models.

For the analysis and comparison of the relative fitness of the above
models, Amos 5.0 (Amos Development Corporation, Spring House,
Pennsylvania, USA) was used. The indices of goodness-of-fitness we have
included were non-significant X? statistic (i.e., probability value of less
than .05 results in rejection of the model), adjusted goodness of fit index
(AGFI: This index takes into account the degree of freedom available for
testing the model), comparative fit index (CFI: This index is insensitive to
sample size), Tucker-Lewis Index (TLI), and the root mean square error
of approximation (RMSEA). The values close to 1, or above .95 indicate
good fitness for AGFI, GFl, and TLI, while RMSEA values below .06 is
required for the model to be considered fit (Hu and Bentler, 1999;
Bentler, 1990). The lower(LO) and upper(HI) boundaries of a two-sided
90% confidence interval for the population RMSEA were also included.

All other statistical analyses were carried out with SPSS 13.0 (SPSS
Inc., Chicago, Illinois, USA) by applying significance level of p<0.05 to
all analyses.

3. Results
3.1. Demographic variables

Table 1 presents the demographic and clinical descriptions of our
patients. There were no significant differences between male and female
patients in age, age of onset, duration of illness, and years of education.

3.2. Clinical variables

Presented on the Table 2 are the means and SDs of the clinical
variables. The data for the LUNSERS was obtained from a total of 61
patients because 11 patients did not complete the LUNSERS due to
refusal or incapability. Further analysis revealed that there was no
significant difference between the completers and non-completers in
terms of BPRS total scores and its subscales, as well as in the total
scores of the EXIT, SUMD, and QLS.

3.3. Model derivation and validation

The models have been constructed as described above and were
examined for their fitness. The first model, which assumed presence of
no mediating effects of any variables, satisfied the non-significant X>
test, but did not satisfy other indices of fitness (X*>=5.573, df=3,
P=0.134; CFI=.923; TLI=.614; RMSEA=0.110, LO=0.000,
HI=0.251). The second model, which assumed the mediating effects
of the executive function and insight between psychopathology and
quality of life, also did not satisfy the required level of goodness of fit
(X2=5.600, df=4, P=0.231; CFl=.952; TLI=820; RMSEA =0.075,
LO=0.000, HI=0.206). However, through this model, the standardized
regression coefficient from the BPRS to SUMD was found to be .51,
explaining 26% of variance, while that from the BPRS to EXIT was merely

Table 2
Mean scores and SDs of clinical variables (n=72).
Mean SD
BPRS 41.57 12.50
EXIT 14.43 5.06
LUNSERS! 91.57 33.98
SUMD total score 9.51 6.00
No. response items 5.18 2.16
Total score/response items 1.73 .62
QLS 60.50 26.10

Based on 61 patients. BPRS = Brief Psychiatric Rating Scale, EXIT = Executive Interview,
LUNSERS = Liverpool University Neuroleptic Side Effects Rating Scale, SUMD = Scale to
Assess Unawareness of Mental Disorder, QLS = Korean Heinrichs Quality of Life Scale.
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Fig. 1. The causal model of quality of life in chronic patients of schizophrenia. The figures
associated with unidirectional arrows signify standardized regression coefficients,
while bold italicized figures at the corners of SUMD, LUNSERS, EXIT and QLS denote R?
values. ‘e’ signifies error variance. BPRS = Brief Psychotic Rating Scale, SUMD = Scale for
Unawareness of Mental Disease, LUNSERS = Liverpool University Neuroleptic Side
Effects Scale, EXIT = Executive Interview, QLS = Korean Heinrichs Quality of Life Scale.

.09, explaining 1% of variance. Hence, it was deduced that only the SUMD
is likely to mediate between BPRS and QLS. The third model, where the
LUNSERS was designated as the mediator between EXIT and QLS, did
satisfy all indices of goodness-of-fit (X*>=1578, df=3, P=0.664;
CFI=1.000; TLI=1.214; RMSEA=0.000, LO=0.000, HI=0.156)
explaining 24% of variance of QLS, and when the causal link between
BPRS and EXIT was deleted from the model as suggested by the model 2,
the adjusted model still retained its fitness (X?>=2.106, df=4,
P=0.716; CFI=1.000; TLI=1.213; RMSEA=0.000, LO=0.000,
HI=0.132). The variance of the LUNSERS explained by the EXIT was
6%. The fourth model, where LUNSERS was designated as the mediator
of EXIT and SUMD toward the QLS, was also found to have superior
level of fitness (X?>=.386, df=2, P=0.825; CFI=1.000; TLI=1.364;
RMSEA = 0.000, LO=0.000, HI=0.139), explaining 26% of variance of
QLS. The variance of LUNSERS explained by EXIT and SUMD combined
was 8%. Finally, when we removed the causal association between
the BPRS and EXIT, the adjusted model also retained its superior level
of fitness(X?>=.913, df=3, P=0.822; CFI=1.000; TLI=1.313;
RMSEA = 0.000, LO=0.000, HI=0.120), but the amount of variance
of the QLS explained decreased by 1%. Fig. 1 provides an illustration of
the final model (model 4) of complex causal relationships among the
predictor of QLS. However, for the purpose of predicting the level QLS
with these variables, the adjusted model that excludes the causal link
between the BPRS and EXIT may be considered more parsimonious.

The analysis of mediation effects was carried out based on the fourth
model. When SUMD was removed from the model, the total variance of
QLS explained dropped to 18% and the standardized coefficients of BPRS
and the LUNSERS increased to —.30 and — .20, respectively. On the other
hand, when the EXIT was removed from the model, the total variance of
QLS decreased somewhat to 23%, and the standardized coefficients of
BPRS and the LUNSERS increased to —.16 and — .21, respectively. Hence,
such results supported the partial mediating effect of insight, but not
executive function, between psychopathology and quality of life in
chronic patients of schizophrenia. Lastly, when the LUNSERS was
removed from the model, the standardized regression coefficients of
SUMD and EXIT increased to —.34 and —.22, respectively, but that of
BPRS decreased minimally to —.13. In addition, the variance of QLS
explained decreased to 23%. Hence, these results suggested that side
effects are likely to be a partial mediator for executive function and
insight in determining the level of quality of life.

4. Discussion

Our study illustrates in part the complexity of the relationships
among the predictors of QoL in chronic patients of schizophrenia,

which should be considered when designing research for this group. As
our model demonstrates, the severity of psychopathology not only
directly causes poor QoL, but also by adversely affecting insight. On the
other hand, executive function may not be affected significantly by
psychopathology, but it still plays an important role in determining the
QoL not only directly, but also indirectly by influencing self-evaluation
of side-effects. In summary, impaired insight and executive function
caused by severe level of psychopathology contribute to an increased
reporting of side-effects, resulting in cumulative dysfunction in daily
life for patients with chronic schizophrenia.

Our model is mostly consistent with the causal links found in
previous studies, but it has some important implications for the
interpretation of their results on QoL of chronic patients of schizo-
phrenia. For example, studies (e.g., Rocca et al,, in press; Karow et al.,
2005; Hofer et al., 2004) that have examined the effect of psychopathol-
ogy on QoL without considering the mediating effect of insight may have
reported somewhat inflated effect. This is especially true, since those
studies have cited depressive symptoms, which have been found to be
significantly linked with insight (Lincoln et al., 2007; Drake et al., 2004;
Smith et al., 1998), as one of the significant predictors of QoL. Another
example may be types of research that evaluates safety of drugs or QoL
through self-reported side effects without considering the cognitive
functions of patients. According to our study, more severe impairment in
executive function leads to increased reporting of side-effects, and this
effect is relatively independent from the severity of psychopathology.
Hence, for such studies, objective measures should be complementarily
used with the subjective reports or neurocognitive tests should be
applied for more accurate evaluation of side effects and QoL.

According to our model, more severe lack of insight causes increased
reporting of side effects, and this led to yet another hypothesis that
psychopathology may also affect self-reporting of side effects. Hence, we
conducted additional post hoc analysis by designating BPRS as a
predictor of the LUNSERS and comparing the models that either
included or excluded the SUMD. As the result, when the SUMD was
included, the model proved to have a good fit (X*=.913, df=3,
P=0.822; CFI=1.000; TLI=1.313; RMSEA=0.000, LO=0.000,
HI=0.120) and the standardized regression coefficient of BPRS toward
the LUNSERS was found to be —.10. However, with the removal of the
SUMD, the model still retained its fitness (X* =.555, df=2, P=0.758;
CFl=1.000; TLI = 1.326; RMSEA = 0.000, LO = 0.000, HI = 0.160) while
the standardized regression coefficient of BPRS it changed to .02 and the
total explained variance of the LUNSERS also dropped from 9% to 6%.
Such results therefore suggested the possible moderating role of insight
between psychopathology and side effects, i.e. chronic patients with
more severe level of psychopathology may be less likely to report side-
effects once we control for their lack of insight. This hypothesis however
has not been tested by previous reports to the best of our knowledge,
and it warrants further confirmation by future studies.

Another linkage of interest was that between executive function
and insight, but the amount of variance explained in the SUMD did not
increase at all with the addition of the causal link from the EXIT, whose
standardized coefficient toward the SUMD was merely .02. Hence, it
can be concluded that little or no association exists between insight
and executive function, as measured by the EXIT, in patients with
chronic schizophrenia. Similar results of little or no association
between executive function and insight have been obtained by a
number of studies (Simon et al., 2009; Arduini et al., 2003; Young et al.,
1998; Cuesta et al., 1995), but they mostly relied on the use of WCST,
which has been found to be significantly associated with insight in
other studies (Lysaker et al., 2003a,b; Laroi et al., 2000; Marks et al.,
2000). As the original authors of the EXIT have found it to be
moderately correlated with WCST (Royall et al., 1992), there is a likely
possibility that the shared components of executive functions
measured by both tests may not be able to reflect the cognitive ability
associated with insight. This may be true especially when the
association between executive function and insight is not specific, as
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suggested by Donohoe et al. (2005). Hence, the lack of relationship
between the executive function and insight in chronic patients
proposed by our model needs to be confirmed with other measures
of executive functions in future.

While our model included some of the major predictors of QoL, they
were by no means intended to be exhaustive. In fact, the amount of total
variance explained by the four major predictors was disappointingly
small, owing to their shared effects. Some of the possible variables that
should be considered in addition to our model include therapeutic
alliance, attitude toward medication, and personality factors. Also,
further extension of our model can be achieved by incorporating a
broader range of neurocognitive functions and including subjective
measures of QoL, which may explain some of the discrepancies found
between the studies of QoL of chronic schizophrenia using different
measures (e.g., Fitzgerald et al., 2003; Ruggeri et al., 2001; Atkinson
etal., 1997). However, the use of self-reported QoL may not yield similar
results, since it may be subject to distinct clinical variables, such as
depressive symptoms, while objective QoL may be more influenced by
negative symptoms or psychosocial performance (Aki et al., 2008; Kusel
etal.,, 2007; Fitzgerald et al., 2001; Atkinson et al., 1997; Carpiniello et al.,
1997). As such, the QLS used in our study as an objective measure of QoL
was likely to have been subjected to the influence of especially the
negative symptoms. Our post hoc correlation analysis of the negative
symptoms of the BPRS (i.e., a composite score of withdrawal, retarda-
tion, and blunted affect items) with QLS did reveal a significant cor-
relation between the two measures (r=—.35, p<.01), hence future
studies with a larger sample of chronic patients may focus on expanding
the model by considering the differential effects of positive and negative
symptoms on the QoL and its predictors. Meanwhile, Kusel et al. (2007)
have found a significant moderate relationship between the objective
and subjective measures of QoL, and studies by Wehmeier et al. (2007a,b)
also have provided evidences that correspondence between the
subjective measure, i.e., the Subjective Well-being on Neuroleptics, and
QLS emerges and increases when the patients are examined long-
itudinally. As they have identified sex, age and severity of psychopathol-
ogy as the predictors of concordance between the measures, future
studies to confirm and expand our model using a subjective measure of
QoL should first consider controlling these variables and also using
longitudinal design. Otherwise, unsystematic inclusion of the above
variables without a careful consideration and review of the past findings
would likely require unnecessarily large sample and produce results that
are prone to misinterpretations.

5. Conclusion

Our study illustrated the complexity of the interaction between the
predictors of QoL in chronic schizophrenia. It is unclear whether such
model can be also extended to acute stage and further research is
necessary to confirm the mediating roles of insight, executive function,
and side effects in acute exacerbation. Nonetheless, the approach used
in this study may yield more consistent results for specific target
patient groups in the long run, which will invariably lead to more
effective strategies to improve their quality of life.
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