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Schizophrenia is associated with poor quality of life (QOL). Whereas the effects of neurocognitive deficits and
psychopathology on QOL of schizophrenia patients have recently been elucidated, little is known about social
cognitive deficits in this regard. This study investigated the influence of social cognition on QOL in schizo-
phrenia. A sample of 1032 patients, 1011 of their siblings, and 552 healthy controls was recruited from the
Dutch Genetic Risk and Outcome in Psychosis (GROUP) study. Participants completed a battery of cognitive
tests, including social cognitive tests on theory of mind and emotion perception. To assess QOL the World
Health Organization QOL Assessment-BREF (WHOQOL-BREF) was used. Schizophrenia symptoms were
assessed with the Positive and Negative Syndrome Scale (PANSS). Social cognitive performance was signifi-
cantly worse in patients compared to siblings and healthy controls. Patients had the poorest QOL, while
QOL in healthy controls was better than in siblings. Theory of mind but not emotion perception or neurocog-
nition was associated with QOL in patients, whereas neurocognition was the only significant predictor of QOL
in siblings and healthy controls. There was a significant interaction between theory of mind and symptom se-
verity with respect to QOL. Our study indicates that social cognition is associated with QOL in schizophrenia.
Theory of mind rather than emotion perception is associated with QOL, and this association is moderated by
schizophrenia symptoms. In particular, patients with relatively unimpaired theory of mind and more severe
schizophrenia symptoms have poor QOL and could therefore benefit from therapeutic intervention.

© 2012 Elsevier B.V. All rights reserved.
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1. Introduction

Quality of life (QOL) in schizophrenia patients is impaired com-
pared with that in the general population (Ruggeri et al., 2005). Clin-
ical factors, including schizophrenia symptoms and neurocognitive
functioning, and socio-demographic variables have been suggested
to contribute to the poor life satisfaction of patients with this disorder
(Pinikahana et al., 2002; Eack and Newhill, 2007; Fiszdon et al., 2007).
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However, the associations between neurocognition and QOL are fairly
modest and some studies indicate that the association is non-
significant when illness severity is taken into account. (Heslegrave
et al,, 1997; Hofer et al., 2005; Wegener et al., 2005; Matsui et al.,
2008). Furthermore, the predictive role of socio-demographic vari-
ables appears to be minor (Ruggeri et al., 2005).

QOL and functional outcome in patients with schizophrenia are re-
lated (Brekke et al., 2001). The latter scores community functioning,
whereas QOL measures subjective life satisfaction (Brekke et al.,
2001). Evidence suggests that functional outcome in schizophrenia
is more strongly related to social cognition than to neurocognition
(McGurk et al., 2007; Pijnenborg et al., 2009; Fett et al., 2011). This
raises the possibility that social cognition may be a factor influencing
QOL in schizophrenia. To the best of our knowledge, this issue has not
been studied so far. Therefore, the aim of the current study was to ex-
amine the relation of QOL and social cognition using a large group of
schizophrenia patients.

Social cognition is a multidimensional construct (Couture et al.,
2006). Theory of mind and emotion perception are important do-
mains of social cognition based on the recent Measurement and
Treatment Research to Improve Cognition in Schizophrenia
(MATRICS) recommendations (Green et al., 2005). Theory of mind is
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the ability to infer the intentions and beliefs of others, sometimes also
referred to as social intelligence (Baron-Cohen et al., 2001). Emotion
perception is the ability to infer emotional information from facial ex-
pressions (Couture et al., 2006). In this study, we focused on these
two core domains of social cognition because they are impaired in
schizophrenia and have previously been suggested to play a role in
predicting outcome (Couture et al., 2006; Fett et al., 2011). Theory
of mind is probably the most important domain in this regard, as it
is more strongly associated with community functioning (r =0.48),
compared to other social cognitive domains including emotion per-
ception (r=0.22) (Fett et al., 2011).

Although neurocognition and social cognition are separable do-
mains (van Hooren et al., 2008), it has been argued that social cogni-
tive impairment in schizophrenia is non-specific and that any
association with outcome may be due to confounding by neurocogni-
tive impairment (Kerr and Neale, 1993; Dickinson et al., 2008;
Fiszdon and Johannesen, 2010). Estimates of variance in social cogni-
tion accounted for by neurocognition range from 34 to 83% (Vauth et
al., 2004; Sergi et al., 2007). Importantly, most studies on the associ-
ation of neurocognition and outcome do not report standardized
measures of schizophrenia symptoms, thus neglecting the possibility
that schizophrenia symptoms could moderate the relationship be-
tween cognition and outcome (Bora et al, 2009; Ventura et al.,
2009; Rassovsky et al., 2011). Therefore, we included neurocognition
and psychopathology in our analyses. In addition, we investigated the
influence of social cognition and neurocognition on QOL of siblings of
schizophrenia patients and of healthy controls to compare the effects
of these factors on QOL between patients, their relatives and healthy
individuals.

We hypothesized that social cognition of schizophrenia patients
would predict their QOL. We expected that 1) the nature of the asso-
ciation would be positive, i.e., patients with a relatively unimpaired
social cognition have a better QOL, and 2) theory of mind would
more strongly predict QOL than emotion perception. To investigate
an illness-related association, we explored a possible interaction be-
tween schizophrenia symptoms and social cognition in relation to
QOL in patients.

2. Method
2.1. Procedure and sample

The data derives from baseline measures of the ongoing longitudi-
nal multicenter study ‘Genetic Risk and Outcome in Psychosis’
(GROUP). The procedure of recruitment, informed consent, approval
by the accredited Medical Ethics Review Committee (METC) and pop-
ulation characteristics have been described in a previous report on
the GROUP study (N. Korver, P.J. Quee, H.B.M. Boos, CJ.P. Simons,
GROUP, unpublished data, 2010). The full GROUP sample consisted
of 1120 patients with a non-affective psychotic disorder, 1057 of
their siblings, 919 of their parents and 590 unrelated healthy controls
from the general population. In the present study, we only included
siblings of schizophrenia patients, because unlike the parents, they
were raised under the same environmental conditions. Also, only
the participants for whom an IQ score was available were included,
because our aim was to include neurocognition in the analyses.

Our inclusion criteria for patients, siblings and healthy controls
were: (1) age between 16 and 60; (2) good command of the Dutch
language and (3) ability and willingness to give informed consent. Pa-
tients had to meet the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (APA, 2000) criteria for a non-affective psy-
chotic disorder, as assessed by the Comprehensive Assessment of
Symptoms and History Interview (Andreasen et al.,, 1992). An addi-
tional inclusion criterion for the sibling group was the absence of a
lifetime psychotic disorder. For the control group additional inclusion

criteria were not having (1) a lifetime psychotic disorder and/or (2) a
first degree family member with a lifetime psychotic disorder.

2.2. Measures

All the measures used in the GROUP project, were selected on the
basis of established reliability and validity, as well as on their feasibil-
ity for use in large multisite studies.

2.2.1. Measure of Quality of life

2.2.1.1. World Health Organization Quality Of Life Assessment-BREF
(WHOQOL-BREF). This instrument is a 26-item self-report question-
naire assessing QOL (WHOQOL Group, 1998). It includes four domain
scores (physical, psychological, social and environmental) and two
individually scored items measuring a subject's overall perception of
his QOL and satisfaction with his health. All items are rated on a
five-point Likert scale. For all measures, higher scores reflect better
QOL.

2.2.2. Measure of emotion perception

2.2.2.1. Degraded facial affect recognition task. The facial affect recogni-
tion task (van 't Wout et al., 2004) uses photographs of four different
actors (two males, two females) depicting four emotions: angry,
happy, fearful and neutral. The task comprises 64 trials consisting of
16 face presentations in each emotion category. The emotions were
shown with 75% intensity in order to increase the difficulty of the
task. Subjects were asked to indicate the emotional expression of
each face with a button press and to respond as accurately as possible.
Outcomes were the proportion of faces correctly recognized as neu-
tral, happy, fearful and angry emotions.

2.2.3. Measure of theory of mind

2.2.3.1. Hinting task. Theory of mind was assessed with the hinting
task (Corcoran et al., 1995; Janssen et al., 2003; Versmissen et al.,
2008). The task tests the ability of subjects to infer the real intentions
behind indirect speech utterances. It comprises ten short passages
presenting an interaction between two characters that end with one
of the characters dropping a hint. The subject is then asked what
the character really meant. Correctly identified hints are scored with
two points. In case of an incorrect response a more obvious hint is
added. A subsequent correct response is scored with one point; an in-
correct response is scored as zero. The outcome range is 0-20.

2.2.4. Measures of neurocognition

2.2.4.1. Benton facial recognition test. The short form of the Benton fa-
cial recognition test (Benton et al., 1983), a measure of the ability to
match unfamiliar faces, was used to assess whether deficits in facial
affect recognition are not mediated by differences in general facial
recognition ability.

2.2.4.2. Wechsler Adult Intelligence Scale (WAIS III). The Arithmetic
(working memory), Digit Symbol-Coding (processing speed), Block
Design (reasoning and problem solving) and Information subtests
(verbal comprehension) of the WAIS IIl were administered as an indi-
cator of IQ (Wechsler, 1997; Blyler et al., 2000). We are aware that
neurocognition in schizophrenia is often represented in terms of sep-
arable dimensions of cognitive deficits. Hence, the grouping of neuro-
cognition as a single construct (IQ) is somewhat artificial. We did so
in the current study to reduce the complexity of the models, minimize
the number of parameters, and maximize the robustness of the
findings.
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2.2.5. Symptom assessment

2.2.5.1. The Positive and Negative Syndrome Scale (PANSS) (Kay et al.,
1987). In the GROUP project, current symptom severity was mea-
sured with the PANSS, which consists of 30 items. Each item is scored
on a scale ranging from 1 (absent) to 7 (extreme), with item rating
incorporating the behavioral effect of symptoms as well as their se-
verity. Three domains are described for the PANSS, measuring posi-
tive, negative or general symptoms. Since the current study did not
emphasize symptom dimensions but rather the concept of clinical
symptoms in relation to social cognition and QOL, we decided to cal-
culate the mean score for every domain, allowing 30% missing values.
The total of the mean sub-scores was used to assess the association
between symptomatology and QOL in the current analyses.

2.3. Analyses

Statistical analyses were performed using SPSS version 18.0.

2.3.1. Sample characteristics

Differences in QOL between schizophrenia patients, their siblings
and healthy controls were evaluated with ANOVA. Differences in so-
cial cognition between groups may be subject to confounding by gen-
eral neurocognitive performance, age and gender. Therefore, we
evaluated the differences in social cognitive impairments with
ANCOVA adjusted for IQ, age and gender. Performance on the facial
affect recognition task was also adjusted for general face recognition
ability. A type-I error rate of .05 was used for the between group
comparisons.

2.3.2. Principal component analysis

As the QOL questionnaire contains four domains and two individ-
ually scored items, we sought to reduce these data to a single factor to
minimize multiple testing. To investigate the underlying structure of
the questionnaire, the data was subjected to principal component
analysis with varimax rotation. Prior to running the principal axis fac-
toring, examination of the data on siblings and healthy controls indi-
cated that the QOL-item measuring satisfaction with health was not
perfectly normally distributed (skewness: —1.08). Given the robust
nature of factor analysis, this deviation was not considered
problematic.

2.3.3. Standard multiple regression

To determine whether social cognition was a predictor of QOL, we
used standard multiple regression. For the patient group we also
wanted to investigate the influence of illness severity on the analysis.
Therefore, the total PANSS score (illness severity) was included as a
predictor. In addition, we explored the interaction between illness se-
verity and social cognition to examine possible interaction effects. All
regression analyses were adjusted for the potentially confounding
factors age, gender and IQ (for intercorrelations between IQ and the
social cognitive tasks see Table 1). Prior to interpreting the results

of the regression analyses, several assumptions were evaluated. In-
spection of the normal probability plot of standardized residuals as
well as the scatter plot for standardized residuals against standard-
ized predicted values indicated that the assumptions of normality,
linearity and homoscedasticity of residuals were met.

3. Results

The current study incorporated a subset of participants from the
full GROUP sample. This subsample included 1032 schizophrenia pa-
tients, 1011 healthy siblings and 552 healthy controls. A total of 240
patients did not have a corresponding sibling included. The average
number of siblings per patient that did have a relative included was
1.3. Sample characteristics are displayed in Table 2. Due to the family
structure of the data, the data of patients and siblings was not statis-
tically independent. We have tested whether this may possibly influ-
ence the results by calculating the correlations between patients and
siblings for the main study-variables. The results of this analysis indi-
cated that relatedness was not of major concern for a correct inter-
pretation of the results, because the correlations were very weak
(r=.1). Because the siblings of the schizophrenia patients did not sig-
nificantly differ from the healthy controls in their performance on the
hinting task and the facial affect recognition task, we considered them
as one group in further analyses, but we allowed for potential differ-
ences by including status (i.e., control vs sibling) as a covariate in the
multiple regression analyses. As shown in other studies examining
differential responses to specific emotions (Walker et al., 1980;
Schneider et al., 1995; Phillips et al., 1999), all groups recognized
happy emotion best, followed by neutral, angry, and fearful emotion
with the lowest rate of correct recognitions. Furthermore, in line
with previous reports on affect recognition (Mandal et al., 1998),
schizophrenia patients only differed from the siblings and healthy
controls in recognizing the negative emotions anger and fear. We
only included these emotions in further analyses because of their ap-
parent specificity to schizophrenia patients.

3.1. Principal component analysis of QOL

Data collected from patients (n=2930) and siblings and healthy
controls (n=1421) on QOL, were subjected to principal component
analysis. In both groups, one factor (with eigenvalue exceeding 1)
was identified as underlying the 26 questionnaire items. In total,
this factor accounted for around 60% of the variance in the question-
naire data in the patient group and for around 59% in the ‘sibling and
control’ group.

3.2. Standard multiple regression ‘patients’

For the data on the group of schizophrenia patients, two regres-
sion analyses were performed. The first model was adjusted for the
severity of symptoms measured by total PANSS score. The variables
in the model (age, gender, IQ, total PANSS score and social cognition)

Table 1
Intercorrelations between the (social) cognitive tasks by group (Pearson's r).
Controls Siblings Patients
Hinting task DFAR fearful DFAR angry Hinting task DFAR fearful DFAR angry Hinting task DFAR fearful DFAR angry
Hinting task 030 072 045 045 A72%* 169"
DFAR fearful 030 280" 045 . 325 72 . 335"
DFAR angry 072 280" 045 325" 169" 335"
Q 157 114" 018 225" 047 017 357" 182" 089"

DFAR = Degraded Facial Affect Recognition.
** p<.001.
* p<.05.



Table 2

Demographic and clinical sample characteristics, group differences on QOL and group differences on social cognitive tests.

Variable Controls n=>552 n Siblings n=1011 n Patients n=1032 n Test statistic p-value Patients vs. Sibs vs. Controls Patients vs. Sibs

Mean (SD) Mean (SD) Mean (SD) Controls p-value p-value p-value
Age (years) 29.6 (10.2) 552 279 (8.2) 1011 273 (7.2) 1032 F (2,2592)=14.84 <0.001 <0.001 <0.001 .36
Male (%) 46 46 77 x2(2)=247.93 <0.001 <0.001 916 <0.001
1Q 109.5 (15.0) 102.7 (15.5) 94.9 (16.0) 983 F (2,2592) =165.68 <0.001 <0.001 <0.001 <0.001
Duration of illness (years) 43 983

(4.0)
Psychotic episodes (number) 1.8 983
(11)

Age of onset psychosis (years) 22.5(6.8)
Hinting task 19.1 (1.3) 546 18.8 (1.7) 1003 17.5 (2.8) 1008 F (2,2551) =40.48 <0.001 <0.001 1.00 <0.001
DFAR neutral 81.5 (15.0) 514 80.4(15) 935 77.8 (17.5) 927 F (2,2369) =1.82 0.16 0.26 1.00 0.34
DFAR happy 87.3 (11.2) 514 88.2 (10.7) 935 86.8 (12.7) 927 F (2,2369)=1.28 0.28 1.00 0.36 1.00
DFAR angry 70.4 (18.7) 514 68.8 (19.3) 935 62.5 (20.8) 927 F (2,2369) =12.0 <0.001 <0.001 0.38 <0.001
DFAR fearful 54.0 (18.2) 514 52.6(19.7) 935 47.6 (19.7) 927 F (2,2369) =7.57 0.001 0.001 0.72 0.007
Benton 23.15 548 2318 (2.2) 997 22.8 (2.3) 998 F (2,2537)=1.94 145 1.00 367 279

(2.1)
PANSS positive 1.80 (0.76) 1002
PANSS negative 2.00 (0.86)
PANSS general 1.74 (0.52)
PANSS total 5.54 (1.77) 1002
QOL 43 (0.6) 498 4.1 (0.7) 926 3.4 (1.0) 935 F (2,2356) =260.40 <0.001 <0.001 <0.001 <0.001
QOL health 4.1 (038) 4.0 (0.9) 927 34(1.1) 931 F(2,2353)=152.24 <0.001 <0.001 0.26 <0.001
QOL physical 4.2 (0.5) 498 4.1 (0.6) 927 3.4 (0.7) 934 F (2,2356) =384.09 <0.001 <0.001 <0.001 <0.001
QOL psychological 4.0 (0.5) 3.8 (0.6) 926 3.3(0.7) F(2,2355) =273.03 <0.001 <0.001 0.001 <0.001
QOL social 4.0 (0.6) 3.9(0.7) 926 3.2(0.9) F(2,2355) =283.21 <0.001 <0.001 0.07 <0.001
QOL environmental 4.1 (0.4) 4.0 (0.5) 926 3.5 (0.6) F (2,2355) =229.59 <0.001 <0.001 <0.001 <0.001

QOL = Quality of Life. PANSS = Positive and Negative Syndrome Scale. DFAR = Degraded Facial Affect Recognition. Benton = Benton facial recognition task.

Group differences on social cognitive tests and Benton adjusted for IQ, gender, age and face recognition ability (for DFAR only).
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explained 17% of the variability in QOL in patients, (F (7,805) = 24.16,
p<.001). The hinting task was a significant predictor of QOL in this
model (8= —.085, p=.02). The performance on the degraded facial
affect recognition task did not significantly predict QOL. Importantly,
contrary to the ‘sibling and healthy control’ group, IQ was not a signif-
icant predictor of QOL in schizophrenia patients (8 = —.025, p=.48).
Post hoc analyses, in which we compared the effects of the separate
PANSS scales in the regression, showed that all subscales had a nega-
tive effect on QOL, indicating that using the total PANSS score instead
of separate scales was justified. Furthermore, because the sample
consisted of recent-onset and chronic patients, a separate analysis
was performed in which we included illness duration as a covariate.
The results of this analysis were similar to those described above.

In our second model, we included an interaction effect of the hint-
ing task and total PANSS score on QOL. We only included performance
on the hinting task and not on the degraded affect recognition task,
because the hinting task performance had a significant main-effect
in our first model and affect recognition did not. Table 3 shows that
the interaction between total PANSS score and performance on the
hinting task significantly predicted the QOL of patients. For the inter-
action factor the regression coefficient (f3) was —.358. By Cohen's
conventions, a combined effect of this magnitude can be considered
‘large’ (f>= —.256) (Cohen, 1988). The model explained 17% of vari-
ance in QOL. We found that the total PANSS score was a moderator of
the influence of the hinting task on QOL, as is graphically shown in
Fig. 1. The graph displays that in patients with a relatively low
PANSS score, hinting task was not associated with QOL, while in pa-
tients with a mean or relatively high PANSS score a better perfor-
mance on the hinting task was associated with a poor QOL.

3.3. Standard multiple regression ‘siblings and healthy controls’

In siblings and healthy controls, variance in QOL could not be
explained by performance on the hinting task or the degraded facial
affect recognition task (see Table 4). IQ uniquely accounted for vari-
ance in QOL, but in combination with the other variables, the model
explained only 2.4% of the variability in QOL.

4. Discussion

This study investigated the relationship between social cognition
and QOL in schizophrenia taking into account neurocognitive func-
tioning and schizophrenia symptoms. We show that social cognition,
rather than neurocognition, is associated with QOL in schizophrenia.
Moreover, we found that theory of mind is a more important domain
of social cognition than emotion perception in relation to QOL of
schizophrenia patients. The inclusion of symptomatology in our ana-
lyses revealed an interaction effect between symptom severity and
theory of mind with respect to QOL. Schizophrenia symptoms appear
to moderate the influence of theory of mind on QOL in such a way

Table 3

Unstandardised (B) and standardised (1) regression coefficients for each predictor in a
regression model predicting QOL for patients including interaction variable (n =812)
(adjusted R?=.170).

Variable B [95% CI] B

Age —.010[—.018, —.002]" —.076
Gender —.038 [—.185,.110] —.017
1Q —.001 [—.006, .003] —.025
DFAR Angry —.001 [—.004, .002] —.030
DFAR Fearful —.003 [—.006, .001] —.056
Hinting task .040 [—.029, .108] 115
Total PANSS —.046 [—.227, .135] —.085

(Total PANSS x Hinting Task) —.011 [—.022, —.001]*

QOL = Quality of Life. CI = confidence interval. DFAR = Degraded Facial Affect Recog-
nition. PANSS = Positive and Negative Syndrome Scale.
* p<.05.
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Fig. 1. Title: QOL in schizophrenia patients adjusted for total PANSS score (n==887).
Description: The graph presents that in patients with a relatively low PANSS score,
hinting task was not associated with QOL, while in patients with a mean or relatively
high PANSS score a better performance on the hinting task was associated with a
poor QOL. We divided the PANSS score in ‘high’ score (>mean + 1 SD), ‘mean’ score
(—1 SD>PANSS score<+1 SD) and ‘low’ score (<mean—1 SD) and plotted these
three groups in a graph of QOL against the hinting task. Abbreviations: QOL = Quality
of Life. QOL factor = standardized factor of Quality of Life. PANSS = Positive and Neg-
ative Syndrome Scale. low = PANSS score<mean —1 SD. mean= —1 SD>PANSS
score<+ 1 SD. high = PANSS score>mean + 1 SD.

that more severely ill patients with a relatively unimpaired theory
of mind have a poorer QOL. This illness-related association is further
emphasized by our finding that in siblings and healthy controls QOL
is not related to social cognition but to neurocognition.

4.1. Quality of life and social cognition

In our study theory of mind but not neurocognition is significantly
related to QOL of schizophrenia patients. This is in line with previous
studies showing that social cognition is a stronger predictor of func-
tional outcome in schizophrenia than neurocognition. However,
whereas social cognition and functional outcome in schizophrenia
are positively associated (McGurk et al., 2007; Pijnenborg et al.,
2009; Fett et al., 2011) we found theory of mind to be negatively as-
sociated with QOL (this study). These different effects of social cogni-
tion may reflect the difference in outcome measures of QOL
(subjective life satisfaction) and functional outcome (e.g., employ-
ment, housing and marital status). Apparently, whereas functional
outcome in schizophrenia benefits from a higher social intelligence,

Table 4

Unstandardised (B) and standardised (B) regression coefficients for each predictor in a
regression model predicting QOL for siblings and controls (n=1323) (adjusted
R?=.024).

Variable B [95% CI] B

Age .002 [—.004, .008] 019
Gender —.134[—237, —031]" —.072
IQ .007 [.004, .011]"* 126
DFAR Angry —9.37E—005 [—.003, .003] —.002
DFAR Fearful —.001 [—.004, .002] —.018
Hinting task .030 [—.005, .065] .047

QOL = Quality of Life. CI = confidence interval. DFAR = Degraded Facial Affect
Recognition.
Inclusion of ‘group’ (‘sibling’ or ‘control’) in the analysis did not change the main
finding of 1Q as a significant predictor of QOL.

* p<.05.

** p<.001.
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QOL does not, probably because the patient realizes the impact of his
illness on his social environment. The present findings are consistent
with reports on relationships between QOL and ‘insight’ (Karow et al.,
2008; Xiang et al., 2012) and ‘social knowledge’ (Matsui et al., 2008).
These studies point out, that patients with better insight and social
knowledge recognize their illness-related limitations, a recognition
that is reflected in low QOL. Theory of mind and insight in psychosis
are related constructs (Bora et al., 2007; Langdon and Ward, 2009;
Quee et al., 2011), which may explain their similar effect on QOL in
schizophrenia patients. This assumption needs to be addressed in fu-
ture research.

4.2. Theory of mind versus emotion perception

Our study reveals that emotion perception is a less important do-
main of social cognition with respect to QOL in schizophrenia. A pos-
sible explanation could be that a correct understanding of the
thoughts and intentions behind emotions (= theory of mind) is
more important than reading emotions in facial expression (= emo-
tion perception). For example, if a patient is able to recognize that his
friend is angry or scared, this will not affect his QOL. However, if he is
capable of recognizing that his friend is angry at him or scared of him
because of his paranoid behavior, this will increase his discomfort,
resulting in impaired QOL.

4.3. Quality of life, theory of mind, and schizophrenia symptoms

Intuitively, poor social cognition in schizophrenia patients should
negatively impact QOL. Here, we find that poor theory of mind is in-
versely associated with QOL of a schizophrenia patient, on the condi-
tion that the patient has a relatively high total PANSS score. In other
words, the relationship between social cognition and QOL is affected
by the patient's psychiatric distress. A possible explanation for the in-
teraction between theory of mind and symptom severity is that more
severely ill patients with a relatively unimpaired theory of mind may
be aware of the detrimental effects of their illness on their social en-
vironment. Therefore, it is important that the social environment is
aware of the status of a patients' theory of mind, and understands
that its interaction with the patient, can possibly negatively impact
his well-being. Family coaching and education of peers could be help-
ful in this respect and help to improve QOL of schizophrenia patients.

4.4. Strengths and limitations

The current study used a uniquely large sample to detect even del-
icate effects of the studied variables. The study was performed in the
setting of daily psychiatric practice, which better reflects QOL in
schizophrenia patients than clinical trials do. Also, as both a sibling
and a healthy control group were added in the present study, we
are certain that the association found between social cognition and
QOL is specific to patients. Lastly, the inclusion of symptomatology
in our analyses sheds light on the confounding effect of symptoms
on the association between social cognition and QOL.

This study has limitations. First, the study is cross-sectional in de-
sign; hence, our findings do not imply causality. To identify causality,
longitudinal research on symptoms, social cognitive functioning, and
QOL in schizophrenia patients is needed.

Second, our finding of a non-significant difference in performance
on degraded facial affect recognition and hinting task between sib-
lings and healthy controls is not in line with previous studies, which
demonstrated significant impairments in siblings as well (Janssen et
al., 2003; Anselmetti et al., 2009). One explanation for this lack of dif-
ference could be self-selection bias, e.g., indicating that only the sib-
lings with unimpaired social cognition were willing to participate in
our study. However, a different outcome of our model was checked
by using ‘sibling group’ or ‘healthy control group’ as a variable in

standard multiple regression, and this did not change our findings.
Furthermore, the lack of an association between social cognition
and QOL in siblings and healthy controls, should be interpreted with
caution because of the nature of the employed social cognitive task
on theory of mind. The hinting task is specifically prone to ceiling ef-
fects and this may partly account for the fact that we did not find an
association. Nevertheless, one could argue that all measures of theory
of mind in non-psychotic siblings of schizophrenia patients and
healthy controls will have this limitation, because there is by defini-
tion less variation in theory of mind among people without a psychot-
ic disorder.

Third, our assessment of neurocognition only tapped into certain
domains. Therefore, the present conclusions do not necessarily gener-
alize to all aspects of neurocognition. Fourth, we are aware that the
non-uniformity of the characteristics of our patient sample with re-
spect to patient status (clinically stable versus acutely ill) limits the
findings of our study. However, in order to keep the analysis as parsi-
monious as possible, we limited our number of measures. Moreover,
including duration of illness in our analyses did not change our
main findings.

Lastly, there is some debate regarding the capacity of people with
a psychotic illness to make accurate assessments of QOL (Herrman et
al.,, 2002). However, validation studies demonstrate that self-report
measures of QOL are more accurate than clinician-report QOL mea-
sures, and that QOL can be rated accurately by patients (Voruganti
et al.,, 1998).

The results of the present study indicate that schizophrenia pa-
tients with a relatively unimpaired theory of mind suffer from the im-
pact of their disease on the environment and warrant family coaching
to improve patients' QOL.
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