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A B S T R A C T

Interactions between social cognition and symptoms of schizophrenia have been investigated, but mostly
component by component. Here we tested the assumption that two categories of deficits exist depending on
clinical profiles, one corresponding to a defect in social cognition – “under-social cognition” – and one corre-
sponding to excessive attributions leading to social cognitive impairments – “over-social cognition”. To conduct
the investigation, we performed a Hierarchical Clustering Analysis using positive and negative symptoms in
seventy patients with schizophrenia and we compared the clusters obtained to a group of healthy controls on
social cognitive measures. We distinguished two social cognitive profiles based on prevailing symptoms for
emotion processes and Theory of Mind. Actually, patients with negative symptoms showed lower performances
in emotion recognition task than both those with positive symptoms and controls. Concerning Theory of Mind,
patients with positive symptoms had a significant tendency to make over interpretative errors than both patients
with negative symptoms and controls. For other processes assessed, further explorations are needed. Actually,
concerning social perception and knowledge both patients' groups presented significant impairments compared
to controls. Assessment of attribution bias showed that patients in the positive group presented a significant
hostility bias and a higher intentionality score compared to healthy controls. These results favor the existence of
different categories of impairments depending more on the clinical characteristics of patients than on noso-
graphical categories, but further investigations are now necessary to specify these profiles. It nevertheless
showed the importance of assessing symptoms in relationship with cognitive functioning.

1. Introduction

Social cognitive impairments constitute a core feature of schizo-
phrenia (Green et al., 2008) and strongly predict functioning in daily
life (Couture et al., 2006; Fett et al., 2011; Schmidt et al., 2011). There
is now a consensus that social cognition is a multidimensional construct
including four main domains which are impaired in schizophrenia
(Pinkham, 2014): (1) emotion processing, i.e. the ability to identify and
recognize emotions through facial expressions, gestures and tone of

voice; (2) social perception and knowledge which can be defined as the
decoding and interpretation of social cues, by taking the social context
into account and being aware of social rules, roles, and goals, (3)
Theory of Mind (ToM), which refers to the ability to represent human
mental states and to make inferences about others' intentions, beliefs,
desires and knowledge; and (4) attributional style, which refers to the
manner in which individuals interpret, explain or make sense of the
positive and negative social events encountered in life.

Social cognitive abilities contribute to real life outcome (Fett et al.,
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2011) and appear to be related to the symptoms of schizophrenia. In-
teractions between cognition and symptoms have been studied since the
90s and several authors have stressed the impact of cognitive disorders
on symptoms production – notably positive symptoms (Frith, 1992;
Frith et al., 2000). Research on social cognition is more recent. None-
theless, the links between social cognition and positive symptoms –
hallucinations and delusions notably – are inconsistent (Nelson et al.,
2007; Shean and Meyer, 2009), even if significant associations have
been observed between positive symptoms and both impairment of
facial emotion recognition (Hall et al., 2004; Kohler et al., 2010) and
ToM (Bora et al., 2009; Montag et al., 2011). Other studies have shown
a positive correlation between attributional biases, including hostile
attributional biases, and paranoid delusions (Green and Leitman,
2008). Concerning negative symptoms, most research shows significant
associations with poor ToM performances (Brüne, 2005; Sprong et al.,
2007) while no relationship has been demonstrated with attributional
style. Moreover, it appears that negative symptoms – and more speci-
fically anhedonia or affective flattening – also seem correlated with
emotional processes (Sergi et al., 2007). Taken together, the results
suggest that the negative dimension of schizophrenia is closely related
to specific processes of social cognition, although both remain in-
dependent constructs (Piskulic and Addington, 2011). Social cognitive
impairments in schizophrenia, and especially ToM impairments, are
thus directly associated with the severity of negative symptoms
(Lincoln et al., 2011).

A hypothesis postulates that different symptom dimensions could be
related to distinct ToM alterations. Some studies indeed suggest that the
latter might be related either to excessive (positive symptoms) or de-
fective (negative symptoms) attribution of mental states to others
(Montag et al., 2011). The assumption of deficits due to over attribution
of knowledge to others was described as “hyper-theory of mind” (Abu-
Akel and Bailey, 2000; Ahmad Abu-Akel, 1999). According to this hy-
pothesis, ToM impairments in schizophrenia may depend on symptoms
and form a continuum from impaired understanding of others' mental
states or difficulties in applying this understanding – patients with ne-
gative symptoms – to a hyper-ToM that leads patients with positive
symptoms to over attribute knowledge and mental states to their in-
terlocutors (A. Abu-Akel, 2003; Frith, 2004).

Thus, although social cognitive deficit profiles have been studied
according to symptoms in schizophrenia, to date, no study have looked
at this question taking into account all the components of social cog-
nition together. Furthermore, although there is general agreement
among experts that social cognition is a multidimensional construct
(Mancuso et al., 2011; van Hooren et al., 2008), boundaries between
social cognitive processes are porous and there is considerable overlap
between them. That is why we make the supposition here that “hypo/
under” to “hyper/over” could be applied to the entire field of social
cognition. We assume that two categories of deficits exist depending on
the clinical profile of patients and notably on positive and negative
symptoms, one corresponding to a defect in social cognition – “under-
social cognition” – and one corresponding to excessive attributions
“over-social cognition”. According to this assumption, two types of
social cognitive profiles may be distinguished: in patients with schizo-
phrenia with prominent negative symptoms, we forecast they would
have significant deficits in tasks measuring emotion recognition and
social perception, impairment of ToM related to defective mentaliza-
tion, and a relatively preserved attributional style. This profile is called
“under-social cognition”. Conversely, we predicted that patients with
positive symptoms would mainly present difficulties in social percep-
tion tasks related to a tendency to over interpret contextual cues, ToM
impairments related to their excessive attribution of mental states to
others – “hyper-ToM”, and attributional bias. These patients correspond
to the “over-social cognition” profile.

The purpose of our study was to explore the relationships between
positive and negative symptoms and social cognitive performances in
patients with schizophrenia using the categorical hypothesis,

explaining social cognitive impairment on the one hand by a deficit of
social cognitive abilities, and on the other, by over attributions con-
ducting to social cognitive impairments. To conduct the investigation,
we first compared a group of patients with schizophrenia to a group of
healthy controls using tests for assessing social cognition. We used a
social cognitive battery called ClaCoS, regrouping both validated as-
sessments traditionally used to measure social cognitive competences
and new tools. The ClaCoS work was conducted in France based on the
SCOPE study (Social Cognition Psychometric hypothesis, NIMH
Initiative) in the US and will be published soon. After checking the
sensitivity of the tests measuring social cognitive impairments, we
performed a Hierarchical Clustering Analysis using positive and nega-
tive symptoms in our population of patients with schizophrenia and
then compared the two clusters obtained to the healthy group on each
social cognitive measure.

2. Methods

The study was carried out in accordance with the Declaration of
Helsinki and was approved by the local Ethics Committee (CPP Lyon –
Sud Est IV, No. 15/041; ANSM, No. 2015-A00580–49). Written in-
formed consent to take part in the study was received from all parti-
cipants. The control subjects were paid 30 euros for their participation.

2.1. Participants

Seventy patients with schizophrenia aged from 18 to 45 years old
were enrolled in this multisite study conducted in three hospitals in
France, Le Vinatier in Lyon, Sainte-Anne in Paris and Bretonneau in
Tours.

To be eligible, patients had to be diagnosed with schizophrenia as
confirmed by the specific clinical interview for DSM-5, and had to be on
a stable medication regimen for a minimum of one month. All patients
were treated with typical or atypical antipsychotics. They were from
three different psychosocial rehabilitation units, they are all out-
patients, mainly stabilized, and without florid symptoms. Each patient
was evaluated by an experienced psychiatrist with the Positive and
Negative Syndrome Scale (PANSS, Kay et al., 1987; French version by
Lépine et al., 1989). The demographical and clinical characteristics of
the patients are shown in Table 1.

Fifty healthy controls were recruited via community advertise-
ments. They were screened for the absence of psychopathology using
the MINI (International Neuropsychiatric Interview, Lecrubier et al.,
1997). Exclusion criteria for both groups included: (i) presence or his-
tory of pervasive developmental disorders or intellectual deficiency, (ii)
presence or history of neurological disorders affecting the brain func-
tion, (iii) presence of severe visual or hearing impairment interfering
with assessment, (iv) absence of French language proficiency or

Table 1

Patients with
schizophrenia

Healthy
controls

N=70 N=50

Mean (SD) Mean (SD)

Age (years) 31.9 (8.3) 28.4 (7.3)
Gender (M/F) 52/18 34/16
Education (years) 12.2 (2.4) 13.6 (1.7)
PANSS total 71.5 (14.1) –

Positive
subscore

14.3 (4.8) –

Negative
subscore

20.7 (6) –

General
subscore

36.5 (7.6) –
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important reading difficulties, (v) presence of substance abuse in the
past month (tobacco excluded).

2.2. Social cognitive measures

All participants were tested in a silent room by an experienced
neuropsychologist. They were proposed a complete assessment, taking
approximately 2 h, using the ClaCoS battery (publication in prepara-
tion), including the tests presented in Fig. 1.

In this study, we only focused on the four major components of
social cognition assessed with the following tests:

(i) Emotion processing – Facial Emotion Recognition Test (TREF,
Gaudelus et al., 2015)

The TREF assesses the ability to correctly recognize six basic and
universal emotions (happiness, anger, sadness, fear, disgust and con-
tempt). The test includes 54 photos. Facial expressions are represented
with color photographs of six models of different sex and ages. Each
photo is displayed for 10 s but response time is not limited. Each
emotion is presented with nine levels of intensity from 20 to 100%. This
assessment provides an overall percentage of emotion recognition
(global score), and for each emotion (score per emotion) and detection
thresholds (global and per emotion), that means the level of intensity
from which emotion is recognized with certainty. In this study, we
specifically analyzed the global and per emotion accuracy scores and
the intensity level scores.

(ii) Social perception and knowledge – PerSo (GDR 3557, in prepara-
tion)

The PerSo measures competence in the perception of social situa-
tions depicted in 4 pictures taken from the material “ColorCards –
Social behavior”. For the participant, the first instruction is to describe
all the elements contained in the picture (objects, their size, shape or
color) in 1min 30 to ensure that difficulties in interpretation are not
due to attentional or perceptual deficits. This task provides a global
“fluency score” (one point assigned per element reported). Participants
then have to freely explain the social situation (i.e. without cuing).
Three components are expected: the context, the main characters and
the interaction between them. For each picture, this “non-cued inter-
pretation score” is rated up to 3 with one point being given per element
reported. If an element is missing, an indexed question is proposed. The
“cued interpretation score” is also rated up to 3 and a “total

interpretation score” is then given out of 6. Finally, the participants are
asked a question concerning a social convention depicted in the card.
This “social knowledge score”, rated for each picture up to 2, evaluates
the capacity of a participant to extract a social rule or convention from
the picture.

(iii) Theory of Mind (ToM)/mental states attribution – Movie for the
Assessment of Social Cognition (MASC test, Dziobek et al., 2006;
French version of Martinez et al., 2017)

The MASC test is a video-based tool for measuring ToM abilities. It
is a 15-min movie specifically meant to analyze affective and cognitive
ToM components and the impairment profiles of the participants pre-
senting mentalizing deficits to over interpretative skills. The movie
features four people meeting on a Saturday evening. It includes 45 se-
quences and at the end of each sequence, the subject has to answer a
question referring to the actors' mental states – emotions or feelings,
thoughts and intentions – by choosing between four possible answers:
the correct answer: “ToM”; the undermentalization response: “less
ToM”; a literal answer, with no mentalization: “no ToM”; or the over
interpretative response: “excessive ToM”. A total score of correct an-
swers is rated: (all right “ToM” response), and three error scores: a “less
ToM” score, a “no ToM” score and an “excessive ToM” score.

(iv) Attributional style – Ambiguous Intentions and Hostility
Questionnaire (AIHQ, Combs et al., 2007; French version by An-
gelard A.)

The AIHQ measures hostile social-cognitive bias. The original ver-
sion of the AIHQ consists of 15 negative daily situations that differ in
terms of intentionality – accidental, intentional or ambiguous situa-
tions. In the ClaCoS battery we only use the five ambiguous situations.
The subject is asked to read each situation and imagine the scenario
happening to him/her. Then, he has to answer several questions to
measure three biases: hostility bias (HB), attribution of responsibility
score and aggression bias (AB). The hostility score (HB) is rated by the
assessor for each ambiguous situation – from 1 “not hostile at all” to 5
“very hostile” – according to the answer to the question “what do you
think was the real reason why the person acted that way?”. The attri-
bution of responsibility score is the average of the participant's rates on
the following three Likert scales: (1) whether the person acted on
purpose – from 1 “absolutely not” to 6 “absolutely on purpose” (in-
tentionality score – IS); (2) how angry it would make the subject feel –
from 1 “not angry at all” to 5 “very angry” (anger score – AS); and (3)

Fig. 1. Tests constituting the ClaCoS battery.
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how much they would blame the other person – from 1 “not at all” to 5
“very much” (blame score – BS). Finally, the aggression score (AB) is
rated by the assessor – from 1 “not aggressive at all” to 5 “very ag-
gressive” for each ambiguous situation – according to the participant's
proposition to the question “What would you do about it?”

2.3. Statistical analysis

Statistical analysis was performed with R software (R Foundation
for Statistical Computing, Vienna, Austria; https://www.R-project.org/
). Groups were matched on demographic characteristics and in-
dependence was assessed with the chi-square test (sex), Fisher's exact-
test (level of education) and Student's t-test (age). Normality and var-
iance homogeneity were checked using the Shapiro-Wilk and Bartlett-
test, respectively. Comparisons of two groups were carried out with
Student's t-test (parametric) or Wilcoxon's rank-sum test (non-para-
metric). Next, an unsupervised Hierarchical Cluster Analysis of the
PANSS items was performed and clusters were combined using Ward's
method. Finally, to compare clusters, continuous variables were com-
pared using ANOVA with post-hoc Tukey test, or Kruskal-Wallis with
Dunn test for parametric and nonparametric data respectively
(Benjamini-Hochberg multiple testing correction). Two-sided p va-
lues < .05 were considered statistically significant.

3. Results

3.1. Comparative results of social cognitive assessments in patients with
schizophrenia and controls

First, we assessed performances in ClaCoS tests in a group of fifty
patients with schizophrenia compared to a group of fifty healthy con-
trols matched for age (patients: m=30.9, sd=7.8 vs controls: m28.4,
sd= 7.3; t(98)=−1.7; p= .1, n.s.) and gender (patients: 38 males/12
females vs controls: 34 males/16 females; khi2(1)= 0.45; p= .5, n.s.).
Unfortunately, the groups were not matched for education level (pa-
tients: m=13.1, sd= 1.9 vs controls: m=13.6, sd= 1.7; p= .001,
Fisher's exact test and Phi= 0.52).

In accordance with our expectations and the literature, results
highlighted significant differences between patients and controls for
each social cognitive assessment proposed (Table 2).

3.2. Links between social cognition and symptom profiles in schizophrenia

To study the links between social cognitive profiles and symptoms,
we regrouped the 70 patients with schizophrenia. Globally in our po-
pulation, symptoms assessed with the PANSS were moderate with, for
the majority of patients, a slightly higher negative symptom score
compared to positive symptoms (Table 1).

Table 2

Patients with schizophrenia Controls Results p Value Effect size (Cohen's d)

N=50 N=50 T test or Wilcoxon test

Mean (SD) Mean (SD)

TREF - emotion processes
% of correct recognition - total Scorea 67.7 (8.5) 72.5 (7.8) 3 <0.01 0.60

Joy 88.9 (11.7) 89.6 (10.1) 1273.5 ns 0.03
Anger 66.0 (20.0) 71.8 (17.7) 1450 ns 0.28
Sadness 73.6 (20.8) 76.0 (17.9) 1330.5 ns 0.11
Feara 78.9 (15.8) 85.1 (13.6) 1549.5 <0.05 0.43
Disgust 55.6 (18.7) 61.1 (13.1) 1448.5 ns 0.28
Contempta 41.8 (20.9) 51.8 (21.8) 1578 <0.05 0.47

Intensity level - total Scorea 51.5 (7.9) 47.0 (9.0) −2.6 <0.05 0.53
Joy 32.1 (11.8) 30.2 (10.2) 1110 ns 0.17
Anger 53.4 (17.8) 47.3 (19.4) 974.5 ns 0.36
Sadness 47.4 (19.0) 46.1 (16.6) 1160.5 ns 0.09
Fear 43.0 (17.2) 36.6 (14.6) 969 ns 0.37
Disgust 61.6 (16.8) 56.3 (12.9) 1026.5 ns 0.28
Contempta 71.8 (19.3) 62.6 (17.5) 807.5 <0.01 0.62

PerSo - social perception & knowledge
Fluency scorea 58.9 (22.5) 94.9 (30.8) 6.7 <0.01 1.41
Interpretation - total scorea 17.7 (3.6) 21.1 (2.2) 1974.5 <0.01 1.16

Non indexeda 8.1 (2.2) 9.9 (1.6) 1827 <0.01 0.88
Indexeda 9.6 (1.6) 11.2 (0.9) 2040 <0.01 1.35

Social knowledge scorea 3.5 (2.0) 5.9 (1.6) 2028 <0.01 1.29

MASC - theory of mind
Total scorea 27.6 (4.2) 32.7 (3.0) 6.9 <0.01 1.46
Error types

Excessive ToM 5.4 (2.8) 5.1 (2.5) 1147 ns 0.14
Less ToMa 8.8 (3.2) 5.7 (2.5) −5.5 <0.01 1.10
No ToMa 3.2 (2.2) 1.6 (1.2) 674 <0.01 0.89

AIHQ - attributional style
Hostility bias - HB 1.8 (0.7) 1.7 (0.7) 1052.5 ns 0.25
Attribution of responsability scorea 2.7 (0.8) 2.3 (0.7) −2.7 <0.01 0.54

Intentionality score-ISa 2.9 (1.0) 2.5 (0.8) −2.4 <0.05 0.48
Anger score - ASa 2.4 (0.8) 2.0 (0.6) 830 <0.01 0.58
Blame score - BSa 2.8 (0.9) 2.4 (0.8) −2.3 <0.05 0.46

Agression bias – AB 1.7 (0.5) 1.7 (0.4) 1018.5 ns 0.30

TREF: facial emotion recognition test; PerSo: perception and social knowledge test; MASC: movie for the assessment of social cognition; AIHQ: ambiguous intentions
and hostility questionnaire.

a Processes with significant differences between the two groups.
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Based on this general clinical profile, we did not divide our popu-
lation into two groups depending only on total negative and positive
subscale scores, but classified them using Hierarchical Cluster Analysis
(HCA) on the positive and negative PANSS scores. HCA makes it pos-
sible to partition the population into homogeneous clusters (low within-
variability) that are different from one and other (high between-
variability) (Ramsay and Silverman, 2005). The number of resulting
groups and the sample of each group have been derived from the data
themselves and not user determined. This kind of analysis has already
been used in studies focusing on symptoms in schizophrenia (Correll
et al., 2011).

We obtained two clusters (Fig. 2) with our population: one com-
posed of patients presenting high scores for the positive items of the
PANSS (P1, P3, P4 and P7) and low scores for the negative items (N1,
N2, N3, N4 and N6). This group was named the “positive group”
(N=30). The second cluster named the “negative group” (N=40)
contained patients with low scores for the positive items of the PANSS
(P3 and P4) and high scores for the negative items (N1, N2, N3, N4 and
N6).

We then compared performances of the patients included in the
“positive group” and the “negative group” to healthy controls on each
of the tests assessing social cognition.

(i) Emotion recognition assessed with the TREF showed significant
group effects for both the global emotion recognition score (F
(2,117)= 10.52; p < .001, ηp2= 0.152) and the global intensity
level score (F(2,117)= 7.46; p= .001, ηp2= 0.113). The post-hoc
analyses using Tukey or Dunn indicated that the “negative group”
had lower global emotion recognition scores (m=64.8, sd=8.2)
than both the “positive group” (m=70.6, sd=7.7) and healthy
controls (m=72.5, sd=7.82). No difference between the

“positive group” and healthy controls has been observed (Fig. 3).
Concerning the intensity level score, patients in the “negative
group” had a significantly higher detection threshold than healthy
controls (m=53.9, sd= 8.2 vs. m=49.6, sd=7.3), but no dif-
ference has been noted with patients in the “positive group”
(m=49.6, sd=7.29).

(ii) Concerning social perception assessed with the PerSo test, sig-
nificant group effects have been observed for all the measures:
fluency score (F(2,73.92)= 25.9; p < .001, ηp2= 0.334), total
interpretation score (H(2)= 30.25; p < .001, ηp2= 0.228), and
social knowledge score (H(2)= 33.33; p < .001, ηp2= 0.248).
Unfortunately, post-hoc analyses did not highlight any significant
differences between the “positive” and “negative” groups of pa-
tients. Both groups, positive one (m=59.17, sd=20.93) and
negative one (m=57.4, sd= 22.43) used significantly less ele-
ments than controls (m=94.9, sd=30.79) to describe the pic-
tures, there interpretations of the social situations were less correct
(respectively m=18.27, sd=4.05 for “positive group” and
m=17.23, sd= 3.44 for “negative group”) than those of the
healthy controls (m=21.1, sd= 2.23), and they had more diffi-
culties to infer the social knowledge depicted in the images (re-
spectively m=4.2, sd= 2.23 for “positive group” and m=3.3,
sd=1.87) than controls (m=5.88, sd=1.57).

(iii) With the MASC test used to assess Theory of Mind, a significant
group effect has been highlighted for the total score (F
(2,62.24)= 34.9; p < .001, ηp2= 0.346) and post-hoc analysis
showed than both “positive group” (m=27, sd=4.56) and “ne-
gative group” (m=26.68, sd=4.62) had significant lower scores
than controls (m=32.66, sd=3.03). Groups effects have been
also observed for each error type – (H(2)= 7.68; p < .05,
ηp2= 0.064) for over-interpretative “Exc ToM” errors, (H

Fig. 2. Cluster group characteristics according to the PANSS items.
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(2)= 31.2; p < .001, ηp2= 0.234) for undermentalisation “Less
ToM” errors, and (H(2)= 23.93; p < .001, ηp2= 0.185) for literal
“no ToM” answers – and post-hoc analysis showed that patients in
the “positive group” (m=6.83, sd= 3.17) made significantly
more over-interpretative errors than both patients in the “negative
group” (m=4.92, sd= 2.42) and controls (m=5.08, sd=2.5).
For other error types both patients' groups (respectively for “Less
ToM” errors m=8.2, sd=3 for “positive group” and m=9.68,
sd=3.36 for “negative group”, and for “no ToM” error m=2.93,
sd=2.08 for “positive” and m=3.85, sd=2.86 for “negative”)
made more errors than controls (m=5.68, sd= 2.49 for “Less
ToM” errors and m=1.58, sd=1.2 for “no ToM” errors) (Fig. 4).

(iv) For attributional bias assessed with the AIHQ, a trend effect was
observed for the hostility score (HB) (H(2)= 5.48, p= .064,
ηp2=0.047) and for the intentionality score (IS) (F
(2,115)= 3.05, p= .051, ηp2=0.050). In order to investigate
these trends we compared results of the three groups of partici-
pants. We found for each two scores a significantly pairwise dif-
ference between “positive group” (HB: m=2.01, sd= 0.72; IS:
m=2.98, sd=1.09) and healthy controls (HB: m=1.65,
sd=0.66; IS: m=2.47, sd=0.81).

4. Discussion

This study explored the assumption that categories of social cogni-
tive impairments exist in schizophrenia based on the prevalence of
positive or negative symptoms, one in which abilities are under-de-
veloped, and one in which they are excessive, leading to over attribu-
tions. Since we used a new French battery of tests including classical
tests but also new ones to assess social cognition, we will first present
our findings concerning the comparison of patients with schizophrenia

and healthy controls. We will then introduce the results of the com-
parison of patients with positive or negative symptoms categorized
using the HAC to healthy controls. Finally, we will discuss the re-
lationships between symptoms and social cognitive profiles in light of
the international literature.

Firstly, we observed that patients with schizophrenia presented
significant impairments compared to healthy controls for each social
cognitive component assessed. They presented significant deficits in
emotion processing, notably in recognizing “fear” and “contempt”
compared to controls. Patients also presented impairments in the task
evaluating social perception and knowledge. They reported sig-
nificantly less elements of the social situation depicted, and interpreted
the context of the scene, the main characters, and the interaction be-
tween them, less well than the healthy controls. They also showed a
smaller capacity to extract social rules of convention from the pictures.
Concerning ToM, we observed significant impairment in attributing
mental states to characters depicted in a movie in patients with schi-
zophrenia. Given that the MASC offers the possibility to dissociate
overmentalizing from undermentalizing errors, analysis of the error
types provided more details. Reduced ToM performances in schizo-
phrenia are related to increase undermentalizing errors. This reflects
reduced ToM or, in some cases, absence of ToM related to the inability
to correctly identify the characters' attitudes and behaviors. This pat-
tern of results has been already extensively described in this population,
with a positive correlation between undermentalizing and negative
symptoms (Montag et al., 2011). Finally, regarding attributional style,
we observed a significant “attribution of responsibility bias” in people
with schizophrenia compared to the control group. Considering that the
score is composed of the average of the participant's rates on three
scales, it is possible to further interpret the bias of attribution. Patients
with schizophrenia exhibited lower performances than controls on the

Fig. 3. Percentage of correct answers on the TREF assessing emotion recognition.
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three scales: “intentionality” – patients tended to judge that the person
in the daily situation acted more on purpose – “anger” – they tended to
feel angrier than controls in the situations – and “blame” – people with
schizophrenia tended to blame the person more than the controls. All
these results are consistent with those of the international literature.
Many reviews and meta-analyses report that individuals with schizo-
phrenia exhibit large deficits in social cognitive processes (Green et al.,
2015; Penn et al., 2008; Pinkham, 2014; Savla et al., 2013). Moreover,
the results suggest that the tests used in our study are sensitive to social
cognitive impairments of patients with schizophrenia even if a few
biases limit the impact of our data. The two populations were indeed
not perfectly matched: the patients with schizophrenia had a sig-
nificantly lower education level than the healthy controls; thus the
performances observed could be partly related to educational level.
Nonetheless, all the patients had an education level exceeding 9 years of
study meaning that they all presented normal intellectual efficiency. In
addition, social cognitive impairments are quite independent of mea-
sures of intelligence, even if neurocognitive functioning seems to be a
necessary but not sufficient condition for good social cognition
(Fanning et al., 2012). In future studies, we will need to demonstrate
that the measures used to assess social cognition are relevant for dis-
tinguishing people with social cognitive impairments from those
without, by controlling the level of education.

While social cognitive impairments have been widely documented,
less is known about how these impairments taken together can be af-
fected by positive and negative symptoms in schizophrenia. Our study
explored these relationships and highlighted some specificity of social
cognitive profiles according to prevailing symptoms. Some of these
results are in line with those previously highlighted in the international
literature.

Patients with negative symptoms presented lower performances in
emotion recognition tasks than both patients with positive symptoms
and healthy controls. This positive association between emotion re-
cognition deficits and severity of negative symptoms has been already
confirmed by several studies, reviews and meta-analyses (Chan et al.,
2010; Hoekert et al., 2007; Kohler et al., 2010) in facial but also pro-
sodic modalities.

About social perception and knowledge both patients' groups pre-
sented significant impairments compared to controls. These compo-
nents have received less research attention than other dimensions of
social cognition, and even fewer studies address the relationship be-
tween this component and symptomatology. In a study focusing on
nonverbal social perception, Toomey et al. (2002) hypothesized that a
correlation existed between negative symptoms of schizophrenia and
reduced nonverbal social perception due to the greater association
observed between negative symptoms and impaired cognition. How-
ever their results did not confirm the assumption. Nonetheless, they
observed that nonverbal social perception was significantly correlated
with the PANSS item “conceptual disorganization”. In our study, we
unfortunately did not analyze the relationship with specific symptoms.
Actually we found than both patients' groups were significantly less
performant than controls in the task assessing social perception and
knowledge, but we were not able to find a difference between patients
with positive symptoms and those with negative ones. Some studies
however suggested that impaired social perception may be influenced
by abnormalities in early aspects of visual processing (Sergi et al., 2006)
associated with particular abnormalities in brain functioning in schi-
zophrenia (Bjorkquist and Herbener, 2013). According to these studies,
these dysfunctions might be not influenced by symptoms. Nevertheless,
qualitatively, we observed differences in the pattern of errors between

Fig. 4. Scores for the MASC test assessing Theory of Mind.
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patients with positive symptoms and those with negative ones. While
patients with negative symptoms had difficulties interpreting social
situations, patients with positive symptoms obtained low scores be-
cause of a tendency to propose wrong interpretations concerning social
situations depicted. The PerSo test however did not permit to quanti-
tatively measure these differences.

Concerning ToM, patients with positive symptoms had a significant
tendency to make more over-interpretative errors than both patients
with negative symptoms and controls. The possibility that there may be
different forms of impairments depending on symptoms has been al-
ready mentioned in the literature (A. Abu-Akel, 2003; Frith, 2004). Our
results partly confirmed those previously obtained with the same task
(Fretland et al., 2015; Montag et al., 2011). Authors using the MASC
test showed that negative symptoms were associated with a lack of a
mental state concept and patients with such symptoms performed more
“undermentalizing” errors, while in patients with positive symptoms,
more “overmentalizing” errors were observed. In the present study, we
highlighted a significant impairment of people with schizophrenia
compared with healthy controls in the total score of the MASC. More-
over, we found that patients with positive symptoms made more
“overmentalizing” errors than both patients with negative symptoms
and controls. Nevertheless we did not observe any significant difference
between patients of the positive group and those of the negative one on
undermentalizing errors. Actually both groups had a tendency to make
more errors than controls. These results a thus partly in favor of the
assumption of a continuum, from a deficit in the understanding of
others' mental states or difficulties in applying this understanding to a
hyper-ToM that leads patients with positive symptoms to over-attribute
knowledge and mental states to their interlocutors.

Finally, we expected a strong link between positive symptoms and
attributional biases based on the literature reporting exaggeration of
some biases in persecutory delusions (Freeman and Garety, 2014). In
our study, only trends have been highlighted. Comparisons between the
three groups showed that patients in the positive group presented a
significant hostility bias and a higher intentionality score compared to
healthy controls. Unfortunately, we did not find any difference between
patients with negative symptoms and those with positive ones. There
could be two explanations for this. Firstly, the results of the different
studies on this topic are controversial and the relationship between
persecutory delusions and attributional biases does not seem to be
symptom-specific (Fraguas et al., 2008). Secondly, the present study
only concerned globally stabilized patients, since they were recruited in
psychosocial rehabilitation units. They only had mild positive symp-
toms and their scores on the specific PANSS item “delusions” were low.
Our mixed results could be explained by this selection bias.

In the present study, we proposed the assumption that categories of
social cognitive impairments exist in schizophrenia, depending on the
clinical profiles of patients and notably on positive and negative
symptoms, one corresponding to a defect in social cognition – “under-
social cognition” – and one corresponding to excessive interpretation –
“over-social cognition”. Concerning the two social cognitive profiles
that we described based on dominant symptoms; our results are only
partly consistent with our predictions. This categorical assumption that
social cognition may be underdeveloped in some cases and “hyper”-
developed in others has been previously proposed by Crespi and
Badcock (2008) with the purpose of explaining autism and psychosis.
The authors proposed that a large set of phenotypic traits exhibit dia-
metrically opposite phenotypes in autism versus in schizophrenia, no-
tably in the field of social cognition, and they hypothesized that these
processes are underdeveloped in autistic-spectrum conditions and over-
developed in the psychotic spectrum. According to our results, this
dichotomy between “under” and “over” could also be applied to pa-
tients with schizophrenia depending on their symptoms. However this
observation seemed also depend of the social cognitive processes as-
sessed. Actually, the assumption of under/over social cognitive im-
pairments appeared to be definitively true for emotion processes but

need further explorations for other processes composing social cogni-
tion. Our results however showed the importance of assessing symp-
toms in relationship with cognitive functioning. Actually the profiles of
impairments of social cognitive processes seemed partly depending on
clinical characteristics of patients rather than on nosographical cate-
gories. This observation is particularly important in the field of cogni-
tive remediation where trainings or therapies targeting specific im-
pairments according to patients' profiles are expected to meet the needs
of the population.

Finally, in the present study, we did not assess the disorganization.
However, according to other studies and meta-analyses, patients with
symptoms of disorganization are significantly more impaired in ToM
tasks than other subgroups (Sprong et al., 2007), and this dimension
appears to be associated with failure to infer others' intentions, as well
as impairments in causal attributions (Sarfati et al., 1999; Sarfati et al.,
1997). Moreover, some authors suggested that disorganization could
mediate relationships between neurocognition and both social cogni-
tion and metacognitive processes (Minor et al., 2015; Minor and
Lysaker, 2014). Future works should assess both the concomitant im-
pact of disorganization and the role of some specific symptoms on
profiles of social cognitive impairment in schizophrenia.
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