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Background: How to improve treatment for negative
symptoms is a continuing topic of debate. Suggestions
have been made to advance psychological understanding
of negative symptoms by focusing on the social cognitive
processes involved in symptom formation and mainte-
nance. Methods: Following the recommendations by the
National Institute of Mental Health workshop on social
cognition in schizophrenia, this study investigated associ-
ations between negative symptoms and various aspects
of social cognition including Theory of Mind (ToM), at-
tribution, empathy, self-esteem, and interpersonal self-
concepts in 75 patients with schizophrenia spectrum
disorders and 75 healthy controls. Results: Negative
symptoms were significantly associated with difficulties
in ToM, less readiness to be empathic, lower self-esteem,
less self-serving bias, negative self-concepts related to
interpersonal abilities, and dysfunctional acceptance
beliefs. Different aspects of social cognition were mildly
to moderately correlated and interacted in their impact on
negative symptoms: Difficulties in ToM were associated
with negative symptoms in persons with low but not in
persons with medium or high levels of self-esteem. Taken
together, the social cognition variables and their hypo-
thesized interaction explained 39% of the variance in
negative symptoms after controlling for neurocognition
and depression. Conclusions: The results highlight the
relevance of self-concepts related to social abilities, dys-
functional beliefs, and global self-worth alone and in
interaction with ToM deficits for negative symptoms and
thereby provide a helpful basis for advancing psychosocial
interventions.
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Introduction

Negative symptoms, defined as blunted affect, alogia,
asociality, avolition, and anhedonia, are a key element
of schizophrenia.1 It has been agreed that they constitute
a distinct and important therapeutic domain.2 Neverthe-
less, the effectiveness of available interventions for negative
symptoms is far from satisfactory: Cognitive-behavioral
therapy (CBT) shows some impact on negative symp-
toms but the effect sizes are small.3 Even psychosocial
approaches specifically developed to reduce negative
symptoms have failed to produce convincing effects.4

The same holds true for pharmacological treatments5

of which somemight even be producing adverse effects.6,7

How to improve treatment for negative symptoms is thus
anongoingtopicofdebate.Whereasthesuggestionsmadeby
the National Institute of Mental Health-measurement and
treatment research to improve cognition in schizophrenia
(NIMH-MATRICS) group on negative symptoms2 focus
largely on pharmacological research, others have suggested
tobroadentheperspectiveandincludemodelsfromarangeof
domains, including cognitive models.8 Indeed, research on
negative symptoms might benefit from the way in which
the abundant research on positive symptoms has led to the
identification of specific cognitive biases (eg, reasoning
biases,9 attribution style,10 impaired self-worth11) and has
thereby inspired the development of increasingly specific
models and interventions for positive symptoms.12,13 An
equally detailed understanding of the cognitive underpin-
nings of negative symptoms could advance the existing the-
oretical models14 and thereby facilitate the identification of
further targetable domains for psychological treatments.
For a long time, the focus in negative symptoms has

been on neurocognition due to its stronger association
with negative than with positive symptoms15 and its po-
tential to impact on work-related performance. However,
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even this association is small and treatments focusing on
improving neurocognition have had little effect on neg-
ative symptoms.16,17 Therefore, recent interest has shifted
toward social cognition2,18 and related aspects such as
self-concepts, dysfunctional beliefs, attitudes, and expec-
tancies14,19 that are more closely associated with negative
symptoms andmight act as mediators between neurocog-
nition and social functioning.20–23

Social cognition generally refers to the ‘‘mental
operations that underlie social interactions, including per-
ceiving, interpreting, and generating responses to the in-
tentions, dispositions, and behaviors of others’’ (Green
et al18, page 1211). It includes a broad array of concepts
such as Theory of Mind (ToM), social perception, social
knowledge, attribution and emotional processing, self-
perception, empathy, and other reasoning biases.18 Diffi-
culties in social cognition are likely to impact on the ability
and motivation to engage in interpersonal relationships.

The majority of studies on social cognition and negative
symptoms have focused on ToM, which has been shown
tobeassociatedwithnegativesymptomsandothersymptoms
ofpsychosis.24Forotherdomains, there are single studies, at
the most, finding negative symptoms to be associated with
lessabilitytoempathize,25adecreasedsenseofself-efficacy26,
social discomfort20, more negative self-evaluations,27 and
asocial beliefs28. Moreover, most studies have focused only
onsingleaspectsofsocial cognitionandthereforedonotpro-
vide information on which aspects of social cognition are
most closely linked to negative symptoms or how different
aspects of social cognition interrelate in their effect on nega-
tive symptoms. Inparticular, individualswhohaveproblems
in correctly deriving the intentions or emotions of others
based on cues provided by the other person or the situation
are left with more room for speculation. This room is more
likely to be filledwith negatively biased conclusions of being
rejected and, as a consequence, to social withdrawal in per-
sons with preexisting negative beliefs about themselves than
in persons who see themselves in a positive light.

In order to identify aspects of social cognition whose im-
provement promises the strongest impact on negative symp-
toms, theNIMHworkshopondefinitions, assessments, and
research options of social cognition in schizophrenia18 sug-
gested to include a wider assessment of social cognition
and to analyze the relationships between multiple aspects
of social cognition and negative symptoms more closely.
Following this suggestion, this study investigated the asso-
ciations between negative symptoms and various aspects
of social cognition, including the ability to infer intentions
and emotions of other people, empathy, attribution style,
self-esteem, interpersonal self-concepts, and dysfunctional
beliefs. The first objective was to identify key domains of
impairment in patients with negative symptoms by compar-
ing them to healthy controls. Furthermore, we aimed to
establish the strength of the associations between various
aspects of social cognition, neurocognition, and negative
symptoms. We were also interested in assessing how

much variance in negative symptoms could be explained
by social cognition over and above neurocognition and de-
pression. Finally, we investigated the interplay between the
more skill-related aspects of social cognition and beliefs
by testing the assumption that difficulties in ToM will be
more closely related to negative symptoms in persons
with negative than in persons with positive self-concepts.

Method

Recruitment Procedure

A total of 75 patients were assessed. The majority of these
were recruited in the pretreatment phase of an outpatient
treatment project of the University of Marburg (n = 59).
In order to broaden the range of patients with regard to
symptom severity and remission status, additional patients
were recruited (n = 16) in surrounding inpatient psychiatric
hospitals. Inclusion criteria wereDiagnostic and Statistical
Manual ofMentalDisorders, FourthEdition, (DSM-IV) cri-
teria for schizophrenia (n= 66) and schizoaffective disorder
(n = 9). The diagnoses were assessed using the Structured
Clinical Interview for DSM-IV (SCID)29 by diploma psy-
chologists who were in training as clinical psychologists
and who had been trained to administer the SCID in
a10-hour intensive course.Thediagnoseswerebasedon in-
formation fromtheSCID interview (duration100min), the
positiveandnegativesyndromescale(PANSS)(duration50
min), and patient records which were obtained from previ-
ous treatments. Exclusion criteria were the presence of
cerebral damage or substance addiction.
Healthy control participants (n = 75) were recruited

through leaflets and advertisements in local newspapers.
They were selected to match the patient sample in regard
to sex, age, and degree of education. Exclusion criteria for
healthy controls were cerebral damage, acutemental disor-
der, or lifetime psychotic symptoms, assessed with SCID.
All participants were required to have sufficient Ger-

man language skills to complete the assessments. They
signed informed consent and were paid for participation.
The study was approved for by the national ethics com-
mittee of the German Society of Psychology (DGPs).

Measures

Measures of Psychopathology. PANSS30 was assessed
and rated by clinical psychologists with certified training
by the PANSS Institute or (in 9 cases) with close super-
vision from a certified rater. The interrater reliability (in-
tra class correlations) for a subsample of 67 patients was
0.89, 0.74, and 0.78 for the PANSS positive, negative, and
general score, respectively. We used the PANSS negative
factor identified by van der Gaag et al.31 This factor
includes the PANSS items N1 (blunted affect), N2 (emo-
tional withdrawal), N3 (poor rapport), N4 (apathetic so-
cial withdrawal), N6 (lack of spontaneity), G7 motor
retardation, and G16 (active social avoidance).
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To control for symptoms of depression, we used theGer-
man version of the ‘‘Beck Depression Inventory.’’32 The
BDI is a widely used, reliable, and well-validated 4-point
21-item self-report questionnaire designed to assess the se-
verity of depressive symptoms over the preceding week.

Measures of Social Cognition. ToM was assessed by
a movie task of social situations.33 Participants were
asked to watch 4 movie sequences presenting complex
social situations and answer questions about the protag-
onists’ intentions, thoughts, and emotions in an
open-ended format. Two scores were derived from the
task: an ability to infer intentions (ToM intentions:
range: 0–8) and an ability to infer emotions (ToM emo-
tions: range: 0–8). In each film, one point was given for
ToM intentions if the participant only understood the lit-
eral meaning of the sequence, an additional point was
given for understanding the indirect information (hint)
provided by the protagonists. For ToM emotions, 1 point
was given for identifying 1 type and 2 points were given
for identifying 2 types of emotions. Two independent
raters categorized the answers of the participants. The
interrater reliability on a subsample of n = 10 was j =
0.73. Both tasks have demonstrated sufficient convergent
and discriminant validity in a previous study.33

In addition, a second-order false-belief task by Pickup
and Frith (2001) was enacted with playing figures. In the
task, participants were asked to infer a patient’s belief
about the behavior of a second patient who is uninformed
about the new location of the television in a hospital.
Memory questions tested the general understanding of
the tasks. Responses were scored by a trained rater.
Empathy was assessed with the Empathy Scale34

a 4-point 25-item Likert-scale designed to measure the
self-perception of one’s ability to empathize with other
persons. The readiness for empathy subscale assesses
the preparedness to infer the perception and behavior
of other persons in imagined situations, whereas the so-
cial concern subscale quantifies the tendency to experi-
ence empathic behavior in real-life situations. The
authors report good validity and acceptable reliability.34

Attributional style was assessed using the Internal, Per-
sonal, and Situational Attributions Questionnaire
(IPSAQ).35 The IPSAQ consists of 32-items describing
16 positive and 16 negative self-referent social situations.
For each situation, participants are required to imagine
experiencing the situation, write down the most probable
cause for the situation, and then categorize this cause as
being either internal (due to him or herself), external-
personal (due to other person or persons), or situational
(due to circumstances or chance). Three positive and 3
negative interdependent subscales can be calculated, rep-
resenting the numbers of internal, external-personal, and
situational attributions for positive and negative events.
Cronbachs alpha for the subscales is between .61 and .76,
and data confirming validity have been provided.35 We

calculated the self-serving bias (SSB) as suggested by
the authors by subtracting the number of internal attri-
butions for negative events from the number of internal
attributions for positive events (a positive score repre-
sents a SSB). Furthermore, we calculated an external-
causation-bias by dividing the number of all external
attributions by the number of all internal attributions,
with higher scores indicating the tendency to attribute
events to the external factors rather than to the self
and thereby reflect a decreased self of self-causation.
A global sense of self-worth was assessed with a Ger-

man version of the Rosenberg Self-Esteem Scale (RSE).36

The RSE is a widely used 4-point 10-item scale to assess
current levels of global self-esteem. Good reliability and
validity of the RSE has been confirmed.37

Interpersonal self-concepts were assessed with the Frank-
furt Scales of Self-concept [Frankfurter Selbstkonzeptskalen
(FSKN)].38 The FSKN is a reliable 7-point 78-item-ques-
tionnaire developed for a differentiated assessment of self-
concepts. Psychometric properties have been studied in large
samples of patients with schizophrenia finding good reliabil-
ity of the subscales.39 For this study, we used the following
subscales that assess interpersonal related self-concepts: the
10-item subscale assertiveness toward groups and significant
others (FSKN-ST), which assesses whether the individual
perceives him or herself as being assertive toward others;
the 6-item subscale contact and interpersonal abilities
(FSKN-KU), which assesses the extent to which a person
experiences her or himself as someone who is skilled, re-
laxed, and confident in communicating with others; the
6-item subscale self-estimation-by-others, which assessed
the self-concept of being respected, trusted, loved, and
accepted by relevant others.
Other related dysfunctional beliefs were assessed with

the subscale need for acceptance derived from the Ger-
man version of the Dysfunctional Attitude Scale
(DAS)-acceptance.40 The subscale assesses interpersonal
vulnerability (eg, I am nothing if a person I love does not
love me) and was computed in accord with the factors
used by Grant and Beck.22

MeasuresofIntellectualFunctioningandNeurocognition.
As an estimate of premorbid intelligence, we used the
information subscale of theGerman version of theWechsler
Intelligence Scale—Revised (WAIS-R).41

We used the subtest Logical Memory I of the Wechsler
Memory Scale-Revised (WMS-R)42 which requires recall
of short prose passages as an indicator of immediate ep-
isodic memory capacity, the completion times in the Trail
Making Test (TMT)43 Part A and B to assess information
processing speed and the difference score between Part B
and Part A as indicators of cognitive flexibility.

Analyses

t-Tests were used to test for group differences in social cog-
nition and neurocognition. Pearson 2-tailed correlations
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were used to assess the associations between the indicators
of social cognition and the negative symptom factor. Lin-
ear regression analyses (method: ENTER) was used to test
for the combined predictive effect of social cognition on
negative symptoms. All predictors were centered around
the grand mean by subtracting the mean score from
each case. Following a procedure described by Aiken
andWest44 interactions between predictors were included
in the equation by adding the product of the interacting
variables as a predictor in the final block. Post hoc plot-
ting was used to interpret significant interactions by re-
casting the regression equation as the regression of the
criterion on one predictor.

All variables were checked for normality within the pa-
tient sample: There was slight positive skewness for the
negative symptom factor (S = 0.78, SE = 0.28), for the
TMT-A (S = 1.6, SE = 0.28), and the TMT-B (S = 1.2,
SE = 0.31) and slight negative skewness for the ToM-
intentions score (S = �0.74, SE = 0.28). There was slight
positive kurtosis for the DAS-acceptance score (K = 2.0,
SE = .55), the TMT-A (K = 3.6, SE = 0.55), and TMT-B
(K = 2.2, SE = 0.62) and slight negative kurtosis for the
ToM second-order score (K = �1.9, SE = 0.55). All other
variables were normally distributed.

Results

The sociodemographic characteristics of the patient and
control samples are depicted in the top part of table 1. There
were no differences between the samples with regard to gen-
der, educational status, IQ, or age. The patient sample had
a mean duration of psychosis of 10 years (SD = 8.1, range:
1–35), had experienced amean of 4.3 (SD = 6.4, range: 0–35)
previous hospitalizations, and had a mean General Assess-
ment of Functioning score of 44.3 (SD = 12.8, range: 21–80).
All patients but 3were taking antipsychoticmedication. The
mean Chlorpromazine equivalent dose was 389.2 (SD =
689.9). The mean PANSS scores were 16.1 (SD = 5.0, range:
7–28) for the positive scale, 14.6 (SD = 4.8, range: 7–29) for
the negative scale, and 34.2 (SD = 7.7, range: 19–53) for the
general pathology scale. Themean negative factor score was
17.1 (SD= 6.3, range: 8–38). Themean score on theBDIwas
17.0 (SD = 9.2) and 15 patients had a diagnosis of comorbid
affective disorder.

The inpatients (n = 16) and outpatients (n = 59) did not
differ in regard to age, gender of IQ, duration of disorder, or
previous hospitalizations. However, the inpatients had less
years of education than outpatients 12.8 vs 15.5 (P < .05)
and a higher proportion of men (88% vs 56%, P < .05).

In the bottom part of table 1, the indicators of social
cognition are depicted. As expected, the patients dis-
played more difficulties in each of the ToM tasks, al-
though the group differences in the ability to infer
intentions was no longer significant after Bonferoni cor-
rection. The patients showed significantly less SSB
and—in line with this—revealed lower self-esteem on

the RSE, more negative interpersonal self-concepts on
all the FSKN subscales, and more dysfunctional accep-
tance beliefs than the healthy controls. No differences be-
tween the groups were found for the empathy scores.
In table 2, the 2-tailed Pearson correlation coefficients

between the PANSS negative factor and each of the
indicators of social cognition are depicted for the patient
sample as well as the intercorrelations between the
various aspects of social cognition and neurocognition.
Negative symptoms were significantly associated with
difficulties in the abilities to infer emotions and inten-
tions, less readiness to be empathic, less SSB, lower
self-esteem, negative self-concepts related to contact
and interpersonal abilities, and dysfunctional acceptance
beliefs. There were some substantial correlations between
the RSE score, the interpersonal self-concepts, and dys-
functional acceptance beliefs. Other aspects of social cog-
nition were either unrelated (eg, ToM and self-concepts)
or showed only small associations (eg, ToM and empa-
thy, ToM and attribution biases, self-concepts and attri-
bution biases).
As expected, the negative factor was also significantly

correlated with processing speed (TMT-A). It was also
associated with the BDI score (r = .30), indicating the
need to control for the TMT-A score and depression
in the further analyses. It was not, however, associated
with the other TMT scores, the WMS or IQ.
For the regression model of social cognition on nega-

tive symptoms, we controlled for depression and the
TMT-A score by entering them as predictors in step 1.
In order to reduce multi-collinearity and retain an opti-
mal ratio between the number of predictors and the num-
ber of participants, we restricted the number of variables
entered in step 2 by selecting fromwithin each category of
social cognition the variable with the strongest associa-
tion to negative symptoms: ToM emotions; empathy
readiness, SSB, RSE self-esteem, and FSKN-KU. Due
to the lower number of participants who completed
the Empathy scale (n = 45), the regression model was
based on a subgroup of 45 outpatients.
As can be seen in table 3, the TMT-A and BDI scores

entered in step 1 explained a significant amount of var-
iance (15%). The social cognition variables entered in step
2 led to a large and significant increase in the total
explained variance to 41%. Based on the assumption
that ToM and self-esteem will interact in predicting neg-
ative symptoms, the interaction term between ToM emo-
tions and RSE was entered in step 3, which led to
a further significant increase in total explained variance
to 54%. Post hoc plotting was used to interpret the inter-
action term by equating simple slopes of the regression of
ToM emotions on negative symptoms at the mean value
of the RSE scale as well as 1 SD above and below.
Thereby, we produced 3 regression slopes of ToM emo-
tions on negative symptoms: one for persons with high
self-esteem, one for persons in the medium range of
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the RSE scale, and one for persons with low self-esteem.
The slope of each regression was then individually tested
for significance.
Figure 1 depicts the significant interaction between the

ToM ability to infer emotions and the RSE in predicting
negative symptoms. Difficulties in inferring emotions
were associated with negative symptoms only in individ-
uals with low self-esteem (slope = �2.13, t = �3.07, df =
41, P � .01). The slope was nonsignificant in persons
with medium levels of self-esteem (slope = �0.54,
t = �0.92, df = 41) and in persons with high self-esteem
(slope = 1.03, t = 1.24, df = 41).

Discussion

Psychological explanations for the negative syndrome of
psychosis have received little attention so far. This study
therefore aimed to identify key domains of social cogni-
tion that are specifically relevant to negative symptoms.

In a large and heterogeneous sample of patients with
regard to symptom severity, chronicity, and functioning,
we found social cognitive variables not only to be signif-
icantly impaired in comparison to healthy controls but
also to be directly associated with the severity of negative
symptoms. Social cognition explained more than a third
of the variance in negative symptoms over and above the
impact of depression and neurocognition.
Once again, impairments in ToMproved to be linked to

negative symptoms. It has been suggested to distinguish
between cognitive perspective taking, inferring intentions,
and affective ToM, with more overlap to the concept of
empathy.45 We assessed both aspects of ToM finding the
ability to infer emotions to be at least equally relevant to
negative symptoms as the ability to infer intentions. Due
to the cross-sectional nature of our study, we cannot draw
conclusions with regard to causality. However, a recent
study by Addington et al46 found impairments in facial
affect recognition in a sample of persons at risk of

Table 1. Sample Characteristics of Schizophrenia Patients and Healthy Controls

Patients (n = 75) Controls (n = 75)
StatisticsMean (SD) Mean (SD)

Sociodemographic characteristics
Sex (female/male) 28/47 33/42 v2 (1) = 0.69 n.s.
Age 33.9 (10.3) 33.9 (11.4) T148 = �.03 n.s.
Education in years 14.9 (3.7) 15.0 (4.1) T143.7 = -1.4 n.s.

Intellectual functioning and neurocognitive performance
Verbal IQ (HAWIE) 104.8 (19.0) 109.5 (17.4) T146.9 = �1.6 n.s.
Logical Memory I (WMS-R) 25.8 (8.8) 31.9 (7.7) T108 = �3.8 (P � .001)
TMT Part A 32.2 (15.0) 25.7 (9.0) T119.3 = 3.2 (P � .01)
TMT Part B 61.5 (27.4) 50.2 (23.8) T131 = 2.5 (P � .05)
TMT Part A-Part B �30.8 (19.7) �22.8 (16.2) T109.4 = �2.5 (P � .05)

Social cognition
Theory of Mind
Second order 1.5 (1.4) 2.22 (1.24) T145.5 = �3.0 (P � .01)**
Intentions 5.5 (1.7) 6.1 (1.3) T133.4 = �2.4 (P � .05)
Emotions 3.8 (1.4) 4.4 (1.3) T147 = �2.4 (P � .05)*

Empathy
Readinessa 2.3 (.59) 2.3 (.66) T77 = 0.55 n.s.
Social concerna 1.5 (.64) 1.3 (.62) T75 = 1.4 n.s.

Attribution
IPSAQ—SSB 15.9 (24.3) 27.5 (23.2) T147 = �3.0 (P � .01)**
IPSAQ—ECB 8.9 (5.3) 9.9 (3.7) T131 = �1.3 n.s.

RSE 18.5 (6.9) 24.1 (4. 6) T128.4 = �5.9 (P � .001)**

Interpersonal concepts
FSKN—ST 42.2 (12.1) 54.0 (11.2) T147 = �6.2 (P � .001)**
FSKN—KU 22.8 (5.1) 26.0 (4.8) T147 = �3.7 (P � .001)**
FSKN—WA 23.0 (5.9) 27.4 (4.9) T147 = �3. 7 (P � .001)**
DAS–acceptance 38.6 (7.5) 45.1 (7.0) T95 = �3.6 (P � .001)**

Note: HAWIE, Wechsler Intelligence Scale Revised; WMS-R, Wechsler Memory Scale Revised; TMT, Trail Making Test; RSE,
Rosenberg self-esteem scale; FSKN, Frankfurt Scales of Self-concept; FSKN-ST, assertiveness toward groups and significant others;
FSKN-KU, contact and interpersonal abilities; FSKN-WA, self-estimation-by-others; DAS-acceptance, Dysfunctional Attitudes Scale
subscale to assess dysfunctional acceptance beliefs. IPSAQ-SSB, Internal, Personal, Situational Attributions Questionnaires—self-
serving bias; IPSAQ-ECB, Internal, Personal, Situational Attributions Questionnaires—external-causation-bias.
aThe empathy subscales were completed by a subgroup of patients (n = 45).
**P � .01, *P � .05 after applying Bonferoni correction within each category.
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Table 2. Intercorrelations Between Negative Symptoms, Social Cognition, and Neurocognition in Patients With Schizophrenia and Schizoaffective Disorder

NEG 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

ToM
1. Second order �0.22
2. Intentions �0.26* 0.32**
3. Emotions �0.34** 0.26* 0.35**

Empathy
4. Readinessa �0.32* 0.28 �0.01 0.31*
5. Social concerna �0.13 0.17 0.04 0.14 0.58**

Attribution biases
6. IPSAQ-SSB �0.25* 0.15 �0.14 0.07 0.12 0.15
7. IPSAQ ECB �0.08 0.29* �0.21 0.04 0.10 �0.08 0.38**

Self-concept
8. RSE �0.36** 0.12 �0.14 0.02 �0.07 �0.02 0.29* 0.15

Interpersonal concepts
9. FSKN-ST �0.12 0.07 0.03 0.06 0.01 �0.01 0.10 �0.04 0.55**
10. FSKN-KU �0.44** 0.05 0.15 0.30** 0.08 �0.23 0.21 0.08 0.55** 0.44**
11. FSKN-WA �0.35* 0.02 0.13 0.01 0.01 �0.08 0.06 �0.15 0.52** 0.41** 0.42**
12. DAS–Acc �0.23* 0.19 0.16 0.08 0.01 �0.08 0.12 0.16 0.45** 0.34** 0.45** 0.46**

Neurocognition
13. WMS-LM �0.23 0.02 0.16 0.01 0.07 0.21 0.18 0.03 0.14 0.23 0.07 0.19 0.05
14. TMT-A 0.25* �0.18 �0.12 �0.15 �0.19 �0.18 �0.13 �0.12 �0.10 -0.13 �0.15 �0.07 �0.05 �0.29#
15. TMT-B 0.19 �0.05 �0.19 �04 �0.25 �0.21 0.12 0.19 0.13 �0.19 0.02 �0.12 �0.14 �0.28# 0.73**
16. TMT A-B �0.03 0.01 0.18 �0.11 0.22 0.17 �0.13 �0.20 �0.24 0.11 �0.15 0.03 0.07 0.19 �0.33* �0.89**

Note: NEG, Negative Syndrome Factor assessed by the Positive and Negative Syndrome Scale; RSE, Rosenberg self-esteem scale; FSKN, Frankfurt Scales of Self-concept;
FSKN-ST, assertiveness toward groups and significant others; FSKN-KU, contact and interpersonal abilities; FSKN-WA, self-estimation-by-others; DAS-Acc,
Dysfunctional Attitudes Scale subscale to assess dysfunctional acceptance beliefs, WMS-LM, Wechsler Memory Scale, Subtest Logical Memory, TMT, Trail Making Test;
TMT A-B, Difference Score between Part and Part B of the Trail Making Test. IPSAQ-SSB, Internal, Personal, Situational Attributions Questionnaires—self-serving bias;
IPSAQ-ECB, Internal, Personal, Situational Attributions Questionnaires—external-causation-bias.
an = 53.
**P � .01, *P � .05.
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psychosis which suggests that these difficulties precede the
development of acute psychosis.
Empathy has been less frequently investigated in the

context of psychosis. Although empathy was negatively
associated with negative symptoms, over and above

the impact of neurocognitive variables, we found no dif-
ferences between patients and healthy control ratings of
their empathetic skills. This is surprising as the samples
differed in their abilities to infer emotions and seems to
point to a discrepancy between self- and other estimated
empathy as has been previously demonstrated by Bora
and colleagues.47 Possibly, it is precisely this mismatch
between the self- and other perception that leads to dis-
appointing interpersonal experiences in which others do
not respond as positively as expected.
The global perception of self as worthless, useless, and

a failure (RSE) was also associated with negative symp-
toms. In accord with this, negative symptoms were in-
versely associated with the SSB and with the extent to
which a person experiences themselves as skilled, relaxed,
and confident in communicating with others (FSKN-
KU) and respected, trusted, loved, and accepted by rel-
evant others. The latter points to disturbances in close
relationships and perceived social rank and fits in well
with findings from Barrowclough and colleagues27 show-
ing that the degree of perceived critical comments from
family members predicted the presence and severity of
negative symptoms. These associations are intuitive, as
someone who has a low opinion of his or her interper-
sonal abilities and does not feel respected by others is
not likely to expect social encounters to be
successful and will be less motivated to engage in
them. Dysfunctional acceptance beliefs, such as linking

Table 3. Linear Regression Model of Negative Symptoms

Predictors Beta P

Step 1
TMT-A processing speed .40 .007
BDI depression .21 .145

Correlation R2=.15; F = 4.99; P = .011
Step 2
TMT-A processing speed .27 .036
BDI depression .22 .211
ToM emotions �.23 .150
Empathy readiness �.29 .061
IPSAQ self-serving bias �.01 .956
RSE self-esteem �.20 .216
FSKN-KU interpersonal self-concepts �.07 .599

Correlation R2 =.41; change in R2 = .31; F = 5.28; significant change in F: P = .002
Step 3
TMT-A processing speed .25 .031
BDI depression .29 .058
ToM-emotions �.13 .370
Empathy readiness �.32 .019
IPSAQ self-serving bias �.04 .715
RSE self-esteem �.12 .415
FSKN-KU interpersonal self-concepts �.29 .047
RSE 3 ToM emotions .37 .002

Correlation R2 =.54; change in R2 = .12; F = 7.44; significant change in F: P = .002

Note: TMT, Trail Making Test; BDI, Beck Depression Inventory; ToM, Theory of Mind; IPSAQ, Internal, Personal, Situational
Attributions Questionnaires; RSE, Rosenberg self-esteem scale; FSKN-KU, Frankfurt scales of self-concept, contact and interpersonal
abilities; Beta = standardized b coefficients.

Fig. 1.Plotof the interactionbetween theRosenberg self-esteemcale
score and the ToM ability to infer emotions in predicting negative
symptoms.
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self-worth to the love and respect from others, are likely
to further lower the threshold for disappointment by rais-
ing the standards for success. However, although it seems
compelling to assume that negative self-concepts precede
symptom formation, it is also possible that they arise as
a consequence of psychosis. For example, patients’ neg-
ative self-concepts with regard to social abilities might re-
flect that negative symptoms are not only acknowledged
but also have began to seep into the concepts that the
patients have of themselves. Furthermore, being labeled
as ‘‘a schizophrenic’’ is likely to lead to loss of positive so-
cial feedback48 and enhance negative interpersonal self-
concepts. In support of this, Birchwood et al49 found
that social anxiety in schizophrenia was triggered by the
anticipation of loss of social status. On the other hand,
studies in ultrahigh-risk populations indicate that dysfunc-
tional beliefs50 are already detectable before the beginning
of an acute episode, which seems to imply a causal role in
delusion formation. Most likely though both causal direc-
tions are relevant in a gradual process with negative self-
concepts feeding into social avoidance and lack of positive
social interactions reinforcing negative self-concepts.

The self-concept of being an assertive person (FSKN-ST)
was not related to negative symptoms, suggesting that not
all interpersonal self-concepts are relevant to negative symp-
toms. Also, and in contrast to Bentall et al26 who found
low self-efficacy in patients with negative symptoms, we
did not find a lack of perceived self-causation to be associ-
ated with negative symptoms. However, this may have been
due to the different operationalizations of the construct.

Most interestingly, we found the ability to infer emo-
tions to be only significantly associated with negative
symptoms in persons with low self-esteem. This is intuitive
because difficulties in ToM alone cannot convincingly ex-
plain why people withdraw socially. However, persons
with ToM difficulties and a low opinion of themselves
are going to be prone to negatively biased interpretations
and therefore more likely to withdraw, which is likely to
further stabilize negative self-concepts and negative symp-
toms. A noteworthy study by Bell et al20 also demon-
strates that the interactions between skill-related deficits
and self-conceptions are possibly more helpful to under-
standing symptoms than each potential predictor alone.
They found effects of neurocognition on rehabilitation
outcome to be mediated by social cognition and social
discomfort, which suggests that poorer social cognition
leads to social discomfort on the job which in turn leads
to poorer rehabilitation outcomes.

Our findings feed into and advance the cognitive for-
mulation of negative symptoms put forward by Rector
et al14 who have suggested that low expectancies for plea-
sure, success and acceptance, and the perception of lim-
ited resources play a major role in the formation of
negative symptoms. Subsequent work by this group
and others has not only demonstrated the presence of
dysfunctional performance beliefs (eg, If I fail partly, it

is as bad as being a complete failure) to be associated
with negative symptoms.51 Based on their assumption
that specific attitudes and beliefs mediate the effect of im-
pairment and behavior, Beck and colleagues19 have been
accumulating evidence that points to indirect pathways
from functional capacity over dysfunctional performance
beliefs to negative symptoms. Hopefully, future research
will further illuminate how the various aspects of social
cognition, neurocognition, and other reasoning biases52

and their interactions impact on negative symptoms.
Some limitations need noting that might affect the gen-

eralizability of the findings. As it was, the assessments
were lengthy and taxing for many patients. Therefore, pri-
orities had to be set. Due to the focus on social cognition,
rather than neurocognition, we only conducted a short
screening of neurocognitive impairment. Possibly, neuro-
cognition would have shown a stronger impact if we had
used a larger neuro-psychological test-battery. Further-
more, for organizational reasons, part of the sample did
not complete the empathy scale or the WMS so that
some analyses are based on subsamples. We attempted
to obtain a broad spectrum of severity by including inpa-
tients and outpatients. This was an advantage in terms of
the correlation analyses. However, in the light of findings
showing ToM deficits to decrease with remission,53 the re-
cruitment of patients from inpatients and outpatient set-
tings raises the question of whether the outpatients might
be accounting for the findings. On the other hand, this
possibility could be disregarded because the correlations
remained essentially the same when conducted for both
samples and the regression analyses were based on the out-
patient sample only. Despite the inclusion of inpatients, in
regard to the severity of symptoms and functioning, the
sample was not representative of patients with severe neg-
ative symptoms and the results cannot automatically be
generalized to these patients. The PANSS positive, nega-
tive, and general scores were, however, comparable to
those found in RCTs testing the effectiveness of CBT
for psychosis eg,.54–56 Similarly, age, gender distribution,
and length of disorder were comparable to those found in
CBT intervention studies.57 Education data are difficult to
compare across nations and—asMarburg is a typical uni-
versity town—the sample could have been slightly
biased towards those with higher education.
Taken together, the sample can be considered repre-

sentative of samples of the help-seeking patients included
in intervention studies testing the effect of CBT for psy-
chosis.3,57 Therefore, the data obtained in this sample
provide a helpful basis for developing interventions for
these patients.

Conclusions

At times, it almost seems as if researchers and clinicians
likewise have given up on negative symptoms. This might
not only be due to discouraging effects in intervention
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studies but may also lie in the nature of the symptoms
themselves. Patients in which they prevail are less active
in seeking help and do not cause commotions that lead
others to act on their behalf. Also, their suffering, al-
though present, is often concealed due to the difficulties
in expressing feelings, which impacts on the therapist-
perceived alliance.58 Therefore, it is extremely important
to improve the understanding of the processes involved in
negative symptoms. The results of this study highlight the
relevance of self-concepts related to social abilities, dys-
functional expectations, and global self-worth alone and
in interaction with skill-related areas of impairment for
negative symptoms and thereby provide a helpful basis
for the further development of psychological therapy
for patients with negative symptoms.
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