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Abstract

The objective of this study was to examine the unique contribution of social cognition to the prediction of community
functioning and to explore the relevance of social cognition for clinical practice. Forty-six schizophrenia patients and
53 healthy controls were assessed with tests of social cognition [emotion perception and Theory of Mind (ToM)],
general cognition, and, within the patient sample, psychiatric symptoms. Community functioning was rated by nurses
or family members. Social cognition was a better predictor of community functioning than general cognition or
psychiatric symptoms. When the contributions of emotion perception and ToM were examined separately, only ToM
contributed significantly to the prediction of community functioning. Independent living skills were poor in patients
with impaired social cognition. In controls, social cognition was not related to community functioning. ToM was the
best predictor of community functioning in schizophrenia. However, to fully understand a patient’s strengths and
weaknesses, assessment of social cognition should always be combined with assessment of general cognition and
psychiatric symptoms. (JINS, 2009, 15, 239-247).
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INTRODUCTION series of studies have demonstrated that cognitive impair-
ments hamper several areas of social functioning, including
community functioning (for a review, see Green 1996),
but the variance accounted for by cognition is usually small
(Holthausen, 2003; van Beilen, 2004), even in combination
with measures of psychiatric symptomatology (Milev et al.,
2005). Thus, besides general cognition and psychiatric
symptoms, other factors must account for the variance in
community functioning in schizophrenia.

Factor analytic studies (Nuechterlein et al., 2005) reveal
seven cognitive domains that are reliably impaired in schizo-
phrenia (speed of processing, attention/vigilance, working
memory, verbal learning, visual learning, reasoning and
problem solving, and verbal comprehension). Recently, so-
cial cognition has been added to this list. It has been sug-
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Schizophrenia is a severe psychiatric illness that affects
social behavior in daily life situations. Commonly affected
domains are self-care, work, and social relationships. These
domains are usually summarized by the term “community
functioning” (Couture et al., 2006). Community functioning
is among the most meaningful outcome measures of schizo-
phrenia, as it is closely connected to patients’ perception of
quality of life (Dickerson et al., 1998). The association be-
tween psychiatric symptoms and community functioning has
been studied extensively. Typically, small to moderate nega-
tive associations are found between negative symptoms
and community functioning (e.g., Milev et al., 2005). Another
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underlying social interactions, which include the human
ability and capacity to perceive the intentions and disposi-
tions of others” (Brothers, 1990). Two important aspects of
social cognition are emotion perception and Theory of Mind
(ToM). Emotion perception is the ability to infer emotion
from facial expressions, vocal inflections, or a combination
of both (Couture et al., 2006). ToM is defined as the ability
to infer mental states and to understand that they can be used
to predict others’ behavior (Premack & Woodruff, 1978).
Impairments in emotion perception and ToM are found in
many schizophrenia patients (for a review, see Briine, 2005a
and Edwards et al., 2002).

Positive relationships between emotion perception and
community functioning (Brekke et al., 2005; e.g., Kee et al.,
2003), and ToM and community functioning (Pollice, et al.,
2002; Zhu et al., 2007) have been demonstrated several
times. ToM has also been associated with functioning in a
treatment milieu (Briine, 2005b; Briine et al. 2007) and role-
playing (Pinkham & Penn, 2006).

Several issues remain unclear from previous studies. First,
to the best of our knowledge, no study has included tests of
both emotion perception and ToM to predict community
functioning. Therefore, the unique contribution of these
functions together over and above the effect of general cog-
nition and psychiatric symptoms is unknown. Furthermore,
it is not yet clear whether performance in specific domains of
community functioning is particularly poor in schizophrenia
patients with impaired social cognition. Finally, none of the
previous studies examined the relationship between social
cognition and community functioning in the control group.
Therefore, it is unclear whether the processes that are associ-
ated with poor community functioning in schizophrenia are
different from those in healthy controls. In clinical practice,
these issues are especially relevant since clinicians are faced
with the tremendous impact of schizophrenia on community
functioning and other aspects of social functioning. To date,
insufficient clinical indices are available to predict social
outcome.

The main objective of the present study was to examine
the predictive validity of measures of social cognition for
community functioning. First, we hypothesized that social
cognition (emotion perception and ToM) would have a
predictive value for community functioning in schizophre-
nia that goes beyond that of psychiatric symptoms and
general cognition. Second, we hypothesized that both
emotion perception and ToM each would make a unique
and significant contribution to the prediction of commu-
nity functioning.

Furthermore, we are interested in the value of tests of so-
cial cognition for clinical purposes. We examined whether
impaired social cognition according to norm scores based on
controls’ task performance is associated with poorer perfor-
mance in specific domains of community functioning.
We hypothesized that patients with impaired social cognition
would demonstrate significantly poorer performance on each
domain of community functioning than those who score
within the normal range.
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Finally, we are interested in whether cognitive functions
that underlie community functioning in schizophrenia are
different from cognitive functions associated with commu-
nity functioning in a control sample. Our third hypothesis is
that social cognition would also be related to community
functioning in healthy controls.

MATERIALS AND METHODS

Participants

Forty-six people (34 men and 12 women) with a diagnosis of
schizophrenia according to Diagnostic and Statistical Man-
ual, 4th Edition (DSM IV) criteria (American Psychiatric
Association, 1994) were included. Diagnoses were deter-
mined by using chart information to check whether DSM 1V
criteria for schizophrenia were met and were confirmed by
independent on-site psychiatrists. Exclusion criteria were
the existence of comorbid neurological pathology and intel-
ligence quotient (IQ) score <70 (which is considered the up-
per border of mental retardation). Patients’ mean age was
27.4 (SD ="7.7) years. A scale (Verhage, 1983) ranging from
1 = primary school (6 years of formal education) to 7 = uni-
versity (16 years of formal education) was used to classify
the level of education; the mean level of education was 4.8
(SD = 0.9). In this sample, the mean number of psychotic
episodes was 2.1 (range 1-10, SD = 2.0), the mean duration
of illness was 7 (SD = 8.5) years, and the mean age of onset
was 24.2 (SD =5.1) years. Four patients did not use antipsy-
chotic medication at the time of assessment, being first-
episode patients not yet prescribed medication. One patient
used classic antipsychotic medication (haloperidol) and 41
patients used atypical antipsychotic medication (aripiprazol,
n =5; clozapine, n = 8; olanzapine, n = 12; quetiapine, n = 1;
and risperidone, n = 15). Fifteen patients were living inde-
pendently, of whom nine received outpatient care and six
participated in a rehabilitation program (Withaar & Arends,
2002). Twenty-seven patients lived temporarily in houses
provided by the institution to facilitate participation in a re-
habilitation program. One patient lived in a sheltered home.
The remaining 3 patients were inpatients.

A group of 53 healthy controls (24 men and 29 women)
was also included. Exclusion criteria were a history of psy-
chiatric disorders, comorbid neurological pathology, and 1Q
<70. Patients’ mean age was 31.1 (range 18-53, SD 10.2)
years, and mean education level was 6 (SD = 0.6).

Materials

Community functioning

Community functioning was assessed with the Social Function-
ing Scale (SFS; Birchwood, 1990). The scale is a measure of
community functioning of individuals with schizophrenia and
has good psychometric properties; it has proven to be reliable
and valid (SFS; Birchwood, 1990). The community functioning
scale consists of seven subscales: social engagement/withdrawal
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(time spent alone, initiation of conversations, and social avoid-
ance), interpersonal behavior (number of friends, whether
the patient has a partner, and quality of communication), inde-
pendence competence (ability to perform skills necessary for
independent living), independence performance (performance
of skills necessary for independent living), recreation (engage-
ment in a range of common hobbies, interests etc.), prosocial
behaviour (engagement in a range of common social activities),
and employment (engagement in structured employment or
structured program of daily activity). Community functioning
was rated by persons who were close to the patients, as the SFS
assesses objective and factual information about a person’s
daily life (e.g., how often someone washes the dishes). In addi-
tion to the standard SFS subscales, a number of other variables
were extracted from this measure. We constructed a variable
called “work performance,” consisting of a five-point scale
ranging from ““ having a job consistent with level of education”
or “student” to “never had a job”. This was done because the
SFS subscale “employment” also includes information on sub-
jective ratings of the subject being capable of working, while
we were interested in actual job performance only. Further-
more, we scored the number of friends and whether patients
had a partner. Higher scores on the SFS mean better commu-
nity functioning.

Social cognition

Emotion perception measures. Prosody task. To as-
sess the perception of auditory affect, the prosody task
(Pijnenborg et al., 2007) was administered. The prosody task
consists of 16 audiotaped sentences with a neutral content
(e.g., “The old car drives through the streets of the capital”
and “The big plane flies over the trees of the rain forest™)
and eight patterned syllable structures (“ba ba ba ba ba
ba”). Sentences are pronounced with five different emo-
tions (anger, fear, sadness, happiness, and surprise) and in a
neutral way. Participants were asked to identify the emo-
tion; answer categories were presented in a multiple-choice
format. A total score was calculated by counting all correct
answers.

FEEST. The Facial Expression of Emotions: Stimuli
and Test (Young et. al., 2002) requires participants to iden-
tify emotions in pictures of faces. The test includes 60 pic-
tures of six basic emotions (anger, fear, sadness, happiness,
disgust, and surprise) from the Ekman and Friesen (1976)
series. Participants were asked to identify the emotion:
answer categories were presented in a multiple-choice
format. A total score was calculated by counting all correct
answers.

ToM measure. Faux pas task, short version (Stone et al.,
1998). Participants were presented with 10 short stories,
read aloud by the experimenter. Five of these stories con-
tained a faux pas. A faux pas implies an embarrassing or
awkward situation that occurs when someone says some-
thing he or she should not have said, without realizing that
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he or she should not say it. After hearing each story, par-
ticipants were asked whether someone in the story said
something he should not have said (detection of a faux pas)
and how the other person in the story may feel (empathy).
The first question assesses a cognitive process/knowledge
of social rules, while the second question concerns empath-
ic abilities. This task requires the representation of two
mental states: that of the person who made the faux pas and
that of the person who is hurt or embarrassed by it. The
recognition of a faux pas requires the ability to detect false
beliefs: one needs to realize that the person who makes the
faux pas misses information to infer the mental state of the
other character in the story. The number of correctly de-
tected faux pas and the number of correctly answered em-
pathy questions (the total score across the five genuine faux
pas stories) are counted, and a total score is calculated for
each.

General cognition

A battery of neuropsychological tests was used to assess
overall intellectual ability, psychomotor speed, and memory.
All these areas have shown to be related to community func-
tioning in previous studies. To estimate general intellectual
abilities, we used the short version of the “Groninger Intel-
ligentietest” (GIT; Luteijn & Barelds, 2004), an intelligence
test that is widely used in the Dutch language area. The GIT
has good psychometric properties. The short GIT consists of
five subtests: spatial abilities, arithmetic, verbal knowledge,
verbal logical reasoning, and word fluency I and II. The total
1Q score was used as the independent variable. The 15 Words
Test (Saan & Deelman, 1986), a Dutch modification of the
Rey Auditory Verbal Learning Test with good psychometric
properties, was used to assess verbal memory. The total
number of words reproduced over five trials was used as the
independent variable. Perceptual-motor speed and speed of
information processing were assessed with the Trail Making
A, whereas the Trail Making B was used to assess perceptu-
al-motor speed, speed of information processing, and mental
flexibility (Reitan, 1979). The independent variables were
the time needed on each tasks.

Psychopathology

The Positive and Negative Symptom Scale (PANSS; Kay
et al. 1989) was used to measure psychopathology. Symp-
tom clusters were based upon the model of Lindenmayer
et al. (1994), which encompasses five psychiatric symptom
subscales: positive symptoms, negative symptoms, disorga-
nization, depression, and excitement.

Procedure

All patients were assessed during their treatment at the De-
partment of Psychotic disorders of GGZ Drenthe in Assen,
the Netherlands. All patients in the study gave their written
informed consent for the use of their assessment data for re-
search purposes. The conduct of the work reported in the
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article is in line with the APA Ethical Standards, and the data
included in this article were obtained in compliance with
regulations of our institution.

Patients’ community functioning was rated by a nurse or
in the case of the outpatients, a spouse, close friend, or fam-
ily member. Controls were recruited by advertising in a local
newspaper. Their community functioning was rated by a
close friend or family member.

RESULTS

Between-Group Differences

The comparability of the patient and control groups was as-
sessed for each demographic variable. Patients and controls
differed on relevant demographic variables (see “Partici-
pants”). The mean age in the control sample was slightly
higher than that of the patients [t = 2.04, p = .04; 95% confi-
dence interval (CI) [0.1, 7.4]], whereas the patient group
contained relatively more males (x* = 8.3, p = .005; 95% CI
[0.16, 0.52]). Therefore, age and gender were included as
covariates in the between-group analyses for the dependent
measures. To this end, univariate analyses of covariance
were performed for the measures of cognition and commu-
nity functioning. After controlling for the effect of group dif-
ferences in age and gender, statistically significant main
effects for group (patients vs. controls) were found on each
of the dependent measures (with patients performing worse
than controls; see Table 1).

Within-Group Correlations

Pearson’s correlation coefficients between community func-
tioning, social cognition, general cognition, and psychiatric
symptoms for patients and controls are shown in Table 2. For
all patients, all measures of social cognition were signifi-
cantly associated with community functioning. Moreover,
community functioning was also significantly associated with
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all measures of general cognition, except Trail Making A,
and with the PANSS negative symptom score. Significant
correlations existed between most of the independent vari-
ables. On the contrary, in healthy controls, none of the mea-
sures of social cognition or general cognition were associated
with community functioning in healthy controls. Intercorre-
lations between measures of social cognition and general
cognition were also lower than in the patient sample.

Given the smaller variance in test performance in healthy
controls, the low correlations between cognition and com-
munity functioning for controls could be due to a restriction
of range effect. To examine the latter, we estimated for the
control group correlations with a correction for restriction of
range between all measures of social cognition, general cog-
nition, and community functioning. If the difference in cor-
relations between patients and controls could entirely be
attributed to a restriction of range effect in the latter, then
restriction of range-corrected correlations of the controls are
expected to be about equal to the observed correlations of
the patients. In our sample, each of the corrected correlations
in the control group still appeared to be lower than the ob-
served correlations in the patient group. This difference
reached significance for the correlations between detection
of a faux pas, FEEST, Trail Making B, and community func-
tioning. Thus, for those measures, observed correlations of
the patients were significantly larger than corrected correla-
tions of the controls. This suggests that the absence of sig-
nificant correlations between community functioning and
(social) cognitive measures of controls is not just a reflection
of a smaller variance in test performance in controls.

Regression Analyses

Given the absence of significant correlations in controls, we
did not perform any further analyses on the predictive value
of social cognition and general cognition in this sample. For
the patient sample, we calculated Z scores for each of the
independent variables and calculated composite Z scores by

Table 1. Difference in test performance between patients and controls

Controls, M (SD) (n=56) Main effect for group

Test Patients, M (SD) (n = 46)
SES total (maximum score = 197) 111.0 (21.5)
FEEST (maximum score = 60) 46.2 (7.2)

FP empathy (maximum score = 5) 3.7(1.4)

FP detected (maximum score = 5) 43(1.2)
Prosody (maximum score = 24) 14.7 (3.0)

GIT 90.2 (14.1)

15 Words test (maximum score = 75) 41.9 (10.9)

Trail A 32.1(13.3)

Trail B 71.9 (37.7)

156.5 (16.2) F(1,95) = 120.12
50.2 (4.1) F(1,95)=9.5b
4.6 (0.8) F(1,95)1=9.7
4.8 (0.4) F(1,95)=17.2
16.7 (2.1) F(1,95)=15.22
103.4 (13.5) F(1,95)=21.1
52.1(9.1) F(1,95)=19.5
28.4(8.7) F(1,95) = 6.5
59.8 (29.9) F(1,95)=6.8

Note. SFS, total score on the SFS (Birchwood et al., 1990); FP empathy, correct answers on the empathy questionnaire of the faux pas
test (Stone et al., 1998); FP detected, number of correctly detected faux pas on the faux pas test (Stone et al., 1998); FEEST, correct
answers on the FEEST (Young et al., 2002); GIT, IQ based on the GIT (Luteijn and Barelds, 2004); 15 WT, total number of words en-
coded on the 15 Words Test (Saan and Deelman, 1986); trail A, time needed on the Trail Making A (Reitan, 1979); trail B, time needed

on the Trail Making B.
“Difference is significant at the .001 (one-tailed).
bDifference is significant at the .05 level (one-tailed).
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Table 2. Pearson’s correlations of community functioning, social cognition, neuropsychological assessment, and psychopathology in the
schizophrenia patient sample (correlations in the control sample are in italics)

FP FP Trail Trail PANSS PANSS PANSS PANSS PANSS
SES empathy detected FEEST Pros GIT 15SWT A B positive negative disorganization excitement depression
SES 1 432 492 492 30 382 412 -23 -312 .04 —.482 -.20 -.14 .02
-23 -.06 .00 -02 -16 .20 -11 .07
FP empathy 1 A48 31b 41 468 38 .00 .07 -.19 -.26 -.512 -.16 .16
550 .02 —-11 .16 .12 .07 .10
FP detected 1 492 454 458 44 290 —19 -.02 —.34P —-.56% -.08 .08
-.04 .06 .05 .11 -05 -.02
FEEST 1 A52 A47r 48 —16 -400  -.02 =22 -31° .04 12
278 3719 21 —48
Pros 1 36° 290 —13 —29b 24 -31° -.20 -.09 .05
19 09 —-17 -36°
GIT 1 622 =21 -39  -03 -21 -31b -.10 A5
318 =338 —4]2
I1SWT 1 -35" —440  -10 -.32b —.35b -12 19
-36% —412
Trail A 1 -76¢  -.03 21 -.10 .04 -.07
—.35
Trail B 1 .08 .35b .04 -.03 -.01
PANSS 1 .08 362 392 492
positive
PANSS 1 .28 -.10 .14
negative
PANSS 1 21 .10
disorganization
PANSS 1 .16
excitement
PANSS 1
depression

Note. SFS, total score on the SFS (Birchwood et al., 1990); FP empathy, correct answers on the empathy questionnaire of the faux pas test (Stone et al., 1998);
FP detected, number of correctly detected faux pas on the faux pas test (Stone et al., 1998); FEEST, correct answers on the FEEST (Young et al., 2002); Pros,
number of correct answers on the prosody task (Pijnenborg et al., 2007) GIT, 1Q based on the GIT (Luteijn and Barelds, 2004); 15 WT, total number of words
encoded on the 15 Words Test (Saan and Deelman, 1986); trail A, time needed on the Trail Making A (Reitan, 1979); trail B, time needed on the Trail Making B
(Reitan, 1979); PANSS positive, score on the positive subscale of the PANSS; PANSS negative, score on the negative subscale of the PANSS; PANSS disor-
ganization, score on the disorganization subscale of the PANSS; PANSS excitement, score on the excitement subscale of the PANSS; PANSS depression,

score on the depression subscale of the PANSS (Lindenmayer et al., 1994).
aCorrelation is significant at the .001 (one-tailed).
bCorrelation is significant at the .05 level (one-tailed).

summing measures of ToM, emotion perception, general
cognition, and psychiatric symptoms.

Subsequently, ToM and emotion perception were entered
simultaneously into a regression equation, with community
functioning as the dependent variable. The overall relation-
ship of the model was significant, F(2,43) = 10.4, p < .01.
This model explained 33% of the variance in community
functioning. ToM was the strongest and only significant pre-
dictor of community functioning (B = 5.0, p < .05, 95% CI
[1.2, 8.8]). The regression weight for emotion perception
was 3.0 [not significant (ns), 95% CI [-0.8, 6.9]]. When
general cognition and psychiatric symptoms were entered
into the model, the overall relationship remained significant,
F(2,43)=6.2, p< .01. This model explained 38% of the vari-
ance in community functioning; however, the prediction of
community functioning was not significantly better than
that on the basis of ToM and emotion perception only
(F change = 1.7, ns). Furthermore, none of the B value in
this model appeared to be significant (ToM: B = 3.7, ns,
95% CI [-0.6, 8.1]; emotion perception: B = 1.6, ns, 95%
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CI[-2.5, 5.9]; general cognition: B =2.0, ns, 95% CI [-0.7,
4.7]; psychiatric symptoms: B = —1.4, ns, 95% CI [-4.8,
2.0]). This is due to the relatively high correlations between
the independent variables. To assess the strength of the
unique relationship of each of the independent variables with
community functioning, the semipartial correlations between
each of the independent variables and community function-
ing were inspected. ToM had the highest semipartial correla-
tion with community functioning (r = .21), and semipartial
correlations with emotion perception, general cognition, and
psychiatric symptoms were lower (rs = .10, .19, and —.10,
respectively). Finally, we examined the contribution of faux
pas detection and empathy separately. When these variables
were entered into a regression equation together with emo-
tion perception, none of them contributed significantly to the
prediction of community functioning (faux pas detection:
B=5.9,ns,95% CI [-1.0, 12.9]; faux pas empathy: B =4.3,
ns, 95% CI [-2.1, 10.7]; emotion perception: B = 2.9, ns,
95% CI [-1.0, 6.9]). This can be explained by the relatively
large correlations between the independent variables.
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Impaired Versus Unimpaired Patients

For clinical purpose, we were interested in whether im-
paired social cognition according to norm scores based on
current clinical standards would differentiate between pa-
tients on different aspects of community functioning.
To identify factors of community functioning, we performed
a principal component analysis with varimax rotation on the
seven SFS subscales to establish whether separable factors
in community functioning could be distinguished. This re-
sulted in three factors with eigenvalues greater than 1. These
factors together accounted for 70% of the variance in com-
munity functioning (see Table 3 for factor loadings). The
strongest loadings on the first factor were withdrawal, inter-
personal behaviour, recreation, and prosocial behaviour; on
the second factor were independence performance, inde-
pendence competence, and recreation; and on the third fac-
tor was employment. We labeled these three factors “social
activities,” “independent living,” and “work performance,’
respectively.

Subsequently, we calculated decile scores from the
healthy control sample for each of the measures of social
cognition. Patients who scored within the first decile (im-
paired performance according to clinical standards) on
more than one of the four measures of social cognition
were considered to have an impairment in social cognition.
Based on this rating, the patient sample was divided into
two groups: “impaired” (n = 22) and “unimpaired” (n = 24)
(see Table 4 for demographic and cognitive variables of
both subgroups). Patients in the impaired subgroup were
relatively younger and experienced less psychotic episodes.
As was to be expected given the significant correlations be-
tween general cognition, symptoms, and social cognition
in our study, patients with poor social cognition also per-
formed significantly poorer on the GIT and 15 Words Test
and scored higher on the disorganization subscale of the
PANSS.

Table 5 provides a summary of group comparisons on rel-
evant outcome measures. Unimpaired patients scored sig-
nificantly higher than impaired patients on SES total, SFS
factors independent living, and number of friends. Unim-
paired patients also scored better on social activities and
work/work performance, but this difference did not reach
significance. Although unimpaired patients scored better
than impaired patients, they still performed significantly
worse than healthy controls on all measures.

G.H.M. Pijnenborg et al.

DISCUSSION

Social cognition was as a better predictor of community func-
tioning in schizophrenia than either general cognition or nega-
tive symptoms together. Furthermore, the variance that was
explained by symptoms and general cognition overlapped
almost entirely with the variance explained by social cognition.
This means that general cognition and psychiatric symptoms
made no unique contribution to the prediction of community
functioning when social cognition was included as a predictor.
By contrast, with regard to our second hypothesis that emotion
perception and ToM would both make an independent signifi-
cant contribution to prediction of community functioning, we
found that emotion perception did not make a significant inde-
pendent contribution to variance in community functioning
once ToM has been accounted for. Thus, ToM emerged as the
best predictor of community functioning in schizophrenia.

The amount of variance in outcome that is explained by
social cognition in our study is somewhat smaller than that
in studies where ward functioning (Briine, 2005b) or role-
playing (Pinkham & Penn, 2006) was used as an outcome
measure. This may be because behavioral demands in com-
plex daily life situations are larger than those in more struc-
tured wards or role-play situations. Therefore, specific
factors such as personality and motivation may have been
more important in our study. Nevertheless, the effect size
observed was very large, at least in Cohen’s (1988) terms,
suggesting that a robust relationship exists between perfor-
mance on measures of social cognition (particularly ToM)
and everyday functioning in the community.

For clinical purposes, it is relevant to examine whether pa-
tients with impaired social cognition according to norm scores
based on controls’ performance indeed show poorer commu-
nity functioning. Therefore, our third hypothesis was that pa-
tients with impaired social cognition would show poorer
community functioning than unimpaired patients. Overall,
patients with impaired social cognition showed significantly
poorer community functioning. Patients with impairments in
social cognition were older and had experienced more psy-
chotic episodes. Moreover, they performed more poorly on
tests of intelligence and memory and had more symptoms of
disorganization. When different components of community
functioning were examined separately, the difference between
impaired and unimpaired patients was significant for inde-
pendent living skills. The independent living scale assesses
the ability to perform skills necessary for independent living

Table 3. Factor loadings for principal components analysis of SFS subscales(loadings >.4 are indicated in boldface)

Factor 1 (social activities)

Factor 2 (independent living) Factor 3 (work)

SFS withdrawal .63
SES interpersonal behavior 78
SES independence/performance .36
SES independence/competence -.16
SFES recreation 74
SES prosocial behavior 73
SES employment -.01

-.01 -.19
.01 -.01
81 .01
.86 -12
45 18
.01 .30

-.01 94
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Table 4. Difference between “impaired” and “unimpaired” patients in demographical variables, general cognition, and

symptoms
95% CI of the difference of
Patients impaired Patients unimpaired impaired versus unimpaired
(n=22) (n=24) patients
Age M=2995,5D=93 M=250,SD=5.1 [0.6,9.4]2
Gender (chi-square) Proportion men = 0.8 Proportion men = 0.7 [-0.9,0.4]
Episodes M=28,SD=2.6 M=1.6,SD=09 [0.1,2.5]2
GITIQ M=281.0,SD=173 M =98.0,SD=13.8 [-24.1,-10.8]2
ISWT M =378,SD=10.7 M =45.6,SD =10.1 [-13.9,-1.6]*
Trail Making A M=351,SD=153 M =1303,SD=10.9 [-3.0, 12.7]
Trail Making B M =83.05,SD=9.1 M=61.5,8SD=6.1 [-0.3,43.2]
PANSS positive M=82,SD=3.5 M=172,SD=3.0 [-0.9, 3.0]
PANSS negative M=153,SD=52 M=128,SD=338 [-0.3,5.1]
PANSS disorganization M=9.0,SD=3.0 M=68,SD=1.38 [.7,3.6]2
PANSS excitement M=6.5,SD=19 M=64,SD=20 [-1.0, 1.3]
PANSS depression M=10.2,SD=3.1 M=10.6,SD =3.5 [-3.4, 1.6]

Note. Data are mean (M), standard deviation (SD), and 95% CI of differences between impaired and unimpaired patients.

aSignificant at the .05 level (one-tailed).
bSignificant at the .001 level (one-tailed).

such as washing, grooming, cleaning, cooking, shopping, and
budgeting. An association with social cognition and indepen-
dent living abilities is consistent with earlier studies: emotion
perception is related to personal appearance and hygiene
(Mueser et al., 1996), neatness on inpatient ward (Penn et al.,
1996), appropriate clothing and appearance (Poole et al.,
2000), and self-care skills (Kee et al., 2003). Kee et al. (2003)
argue that the skills needed for independent living require the
same information-processing skills and task-oriented require-
ments as emotion perception. Alternatively, we propose that

impaired patients may not process the social context effec-
tively. Therefore, they will not experience feedback from
nonverbal social cues. For example, in the case of ToM im-
pairments, motivation for household tasks may be lacking if
someone is not able to infer the mental states of his room-
mates (e.g., their being annoyed by his dirty room). Contrary
to our expectations, the difference between impaired and un-
impaired patients did not reach significance with regard
to work, number of friends, having a partner, and social ac-
tivities. The fact that a substantial number of patients were

Table 5. SFS total and subscales, number of friends, number of people with a partner, and work performance

95% CI of the 95% CI of the
difference of impaired difference unimpaired

Patients impaired Patients unimpaired Controls versus unimpaired patients versus
Test (n=22) (n=24) (n=53) patients controls
SFES total M =103 (64-156, M =118 (91-159; =156 (120-187; [-27, -2.9]2 [-46.5, -30.12]2
SD =22.9) SD =17.8) SD =16.2)
SFES factor 1 (social M =44.0 (22-78, M =50.3 (27-86; M =752 (44-102; [-2.9, 15.6] [-32.0,-18.1 ]2
activities) SD =15.1) SD =16.0) SD =13.3)
SES factor 2 M =53.130-73, M=062.0(46-74; M="72.1(6-78; [3.2, 14.5]2 [-13.1,-7.3]*
(independent SD =11.0) SD=1.9) SD = 4.8)
living)
SES factor 3 M=551-7, M=6.0(1-9; M=9.12-10; [-0.79, 1.88 ] [-21.1,-8.1]2
(work) SD=22) SD =2.3) SD=1.9)
Number of friends M=.7(0-4, M=1.50-4; M =6 (1-20; [-5.0, =0.05]° [-6.1, -3.5]2
SD=1.2) SD=1.4) SD =4.2)
Work performance® M =3.68 (1-5, M =3.79 (2-5; =1.6 (14, [-0.32, .60] [1.6, -2.8]2
SD=1.1) SD =1.3) SD=1.2)
Partner n=3 n=2 n=26 [-0.01, .24] [-0.56, -0.20]2
p=.14 p=.08 p=.49

Note. mean (M), standard deviation (SD), range (R), and 95% CI of differences between impaired and unimpaired patients, and unimpaired patients and

controls
aSignificant at the .001 level (one-tailed).
bSignificant at the .05 level (one-tailed).

1 = job consistent with level of education or student, 2 = job below expectations based on level of education, 3 = had a job consistent with level of education,
currently no job, 4 = had a job below expectations based on level of education, currently no job, 5 = never had a job.
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participating in a rehabilitation program may have played a
role here. In this regard, Brekke et al. (2007) investigated
whether intensity of a rehabilitation program moderates the
relationship between social cognition and outcome. The au-
thors found that social cognition was predictive of treatment
success and that the influence of social cognition on rehabili-
tative change increased—at a trend level—as the days of
treatment decreased. Results suggest that an intensive treat-
ment compensates for the effects of impaired social cognition
on rehabilitative change. Our findings may be interpreted in
the same vein: for example, by practicing job skills in shel-
tered jobs with job coaching, the association between social
cognition and work performance may decrease as practice
compensates for social cognition impairments. In addition,
some patients may not have had a job nor were they looking
for one because they were attending daily training sessions
and did not have enough time to work. Also, participating in
a rehabilitation program may enhance the number of social
activities, regardless of a patient’s cognitive capacities. Stron-
ger associations between social cognition and work/social
activities are to be expected in samples of patients who re-
ceive less intensive treatment. It should be noted that even
patients with unimpaired social cognition showed much
poorer community functioning than controls. This illustrates
clearly that factors other than social cognition also severely
hamper community functioning in schizophrenia.

As to our final hypothesis, we did not find the expected as-
sociation between social and general cognition and outcome
in healthy controls. It appeared that this finding is not simply
caused by methodological issues, such as a ceiling effect or
restriction of range effect. Several possible explanations arise
here. It may be that healthy controls will have enough spare
cognitive abilities to compensate in case of impaired social
cognition. This phenomenon has also been demonstrated in
autism (Klin, 2000). A second possibility is that social cogni-
tion is only associated with community functioning when
abilities are below a certain critical limit. If social cognition is
above this level, an individual has the necessary cognitive
prerequisites for adaptive community functioning and per-
formance will depend upon other factors. Finally, specific
perceptual biases in social cognition in schizophrenia, for ex-
ample, the tendency to perceive more negative affect in neu-
tral faces (Kohler et al., 2003) may account for the association
between social cognition and community functioning. These
ideas warrant more elaboration in future studies.

The present study has a number of limitations. First, we did
not control for the effect of antipsychotic medication. We ex-
pect this did not seriously affect our results as Sergi et al. (2007)
recently showed no effect of antipsychotic medication on social
cognition in schizophrenia. Second, there is a gender imbalance
between patients and controls, with men being overrepresented
in the patient sample. Third, the number of tests of general cog-
nition was limited, which may have biased the results in favor
of the predictive validity of ToM. Finally, since our study con-
cerns cross-sectional data, causality is questionable.

Based on our results, we provide a number of recommen-
dations for clinical practice. First, for research purposes, a
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standard test battery to assess cognition in schizophrenia has
recently been proposed (Nuechterlein et al., 2008). This bat-
tery covers cognitive domains that are often impaired in
schizophrenia (Nuechterlein et al., 2004). With regard to so-
cial cognition, the committee has recommend two tests of the
MSCEIT battery (Mayer et al., 2002). These tests assess
emotion perception and management. Our findings demon-
strate that ToM predicts community functioning even better
than emotion perception. Thus, when clinicians aim to pre-
dict outcome in daily life in schizophrenia for individual pa-
tients, we advise them assess ToM abilities in their test battery.
Second, at a group level, social cognition is a better predictor
of community functioning than general cognition and psychi-
atric symptoms combined. One potential implication of this
is that tests of social cognition could replace tests of general
cognition and psychiatric symptoms for the purpose of indi-
vidual assessment. However, this would be inappropriate.
Neuropsychological assessment involves careful observation
and collection of data that is taken into account to make an
individualized prediction of outcome, and the relationship
between test performance and functioning in daily life is po-
tentially much stronger in individual cases than at a group
level. Third, clinicians should bear in mind that an associa-
tion between social cognition and community functioning
was only found in patients and not in controls. Based on this
finding, we discussed factors that may mediate the relation-
ship between social cognition and community functioning,
such as compensation by general cognition and illness-related
perceptual biases in social cognition. To identify these factors
in individual patients, the necessity of carefully documented
observations of individual test performance is stressed.
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