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SOCIAL COGNITION IN SCHIZOPHRENIA
Paola Rocca, Filomena Castagna

Abstract
Social cognition is considered as a valuable construct to understand the nature and disability of schizophrenia.
Deficits in social cognition have been documented in schizophrenic patients throughout the course of illness, and
have been associated to social functioning. Theoretical paradigms exploring social cognition (emotion processing,
theory of mind, attributional bias, social perception, social knowledge), its clinical and cognitive correlates, and its
neural substrates will be presented. Finally, implications for psychopharmacological and rehabilitation programs will
be discussed.
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Introduction
Different definitions have been proposed to
describe social cognition. For some authors social
cognition involves perception, interpretation and
processing of information related to the self, to others,
and to interpersonal interactions (Penn et al. 1997).
Social cognition can be defined as mental operations
underlying social interactions, which include the human
ability to perceive the intentions and dispositions of
others (Brothers 1990), or as the ability to construct
representations of the relations between oneself and
others, and to use those representations flexibly to guide social behavior (Adolphs 2001).
Deficits in social cognition have been documented
in schizophrenic patients throughout the course of
illness compared to healthy subjects (Penn et al. 1997).
These impairments are present at first episode (Bertrand
et al. 2007, Edwards et al. 2001), and tend to be stable
in subsequent phases of illness, even if they can be
amplified by symptoms duration and severity. Moreover
they result relatively independent of a general cognitive
deficit, and have a functional significance disturbing
social adaptation of patients (Brüne et al. 2005, Edwards
2002, Trémeau 2006).
The importance of this domain has been
recognized through the inclusion of social cognition in
the Consensus Cognitive Battery for Clinical Trials in

Schizophrenia of the National Institute Mental Health
(NIMH) - MATRICS Conference (Green et al. 2004).
The discussion group at the NIMH established
consensus on cognitive domains and test criteria in
schizophrenia (working memory, attention/vigilance,
verbal learning and memory, visual learning and
memory, reasoning and problem solving, speed of
processing) and included social cognition in
recommendations for future research.
There is a general agreement that social cognition
is a valuable construct to understand the nature and
disability of schizophrenia. Several theoretical
paradigms were proposed to study social cognition:
emotion processing, theory of mind, attributional bias,
social perception, social knowledge (Penn et al. 1996).
The relationships between these domains and
fundamental features of schizophrenia, such as
symptomatology and cognition, have been explored
with contrasting results.
Emotion processing have been analyzed along
three dimensions of recognition, expression, and
experience of emotions (Trémeau 2006). Among these
three dimensions, emotion recognition (facial
expression and prosody) has been the most investigated
over the past 15 years. In schizophrenic patients a
greater impairment in facial emotion recognition is
evident regarding the perception of negative emotional
stimuli compared to positive ones. These deficits are
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present at onset of illness, have been observed in both
medicated and unmedicated subjects with schizophrenia, and seem to be stable during the course of
illness, although there are some evidences that patients
in remission perform better than in acute phase. Possible
factors influencing this ability have been largely
explored. Most studies failed to find correlations
between facial emotion recognition, global measures
of psychopathology, and positive symptoms (Addington
and Addington 1998, Borod et al. 1993, Edwards et al.
2001, Kee et al. 1998, Salem et al. 1996, Silver and
Shlomo 2001), with the exception of negative
symptoms (Baudouin et al. 2002, Gaebel and Wolwer
1992, Lewis and Garver 1995, Gur et al. 2006, Martin
et al. 2005, Mueser et al. 1996, Kohler et al. 2000, 2003,
Philips et al. 2003, Putnam and Kring 2007, Schneider
et al. 1995, Turetsky et al. 2007). Besides, patients with
paranoid symptoms are more accurate, relative to non
paranoid, in emotional tasks (An et al. 2006, Combs
and Penn 2004, Young and Bentall 1997, Mujica-Parodi
2000, Nelson et al. 2007, Peer et al. 2004, Pinkham et
al. 2003, Turetsky et al. 2007). The highest correlation
between cognitive abilities and emotion perception was
found for attention and vigilance (Trémeau 2006).
Finally, it is still unclear whether emotion perception
deficit is part of generalized facial performance deficit
or is specific to facial emotion processing (Kosmidis
et al. 2007).
The relationship between prosody and
symptomatology is less explored in comparison to facial
channel. Preliminary results are mixed: in schizophrenic
patients, deficits in recognition of emotional prosody
resulted associated with positive, and disorganized
symptoms (Poole et al. 2000), but also with negative
(Addington and Addington 1998, Borod et al. 1993,
Hoekert et al. 2007, Salem et al. 1996, Wõlwer et al.
1996).
Concerning expression and experience of emotion
in patients with schizophrenia, deficit in facial and
acoustic expressions are reported, whereas the emotion
reactivity seems to be not reduced, even if it can increase
in specific conditions. Moreover, most studies show that
patients do not seem to experience less negative emotion
than controls, but they tend to undervaluate the pleasure
they have or would have from these circumstances
(Kring and Germans 2004).
The term theory of mind refers to the ability to
represent the mental state of others and/or to make
inferences about anothers intentions (Premack and
Woodruff 1978). Impairment of theory of mind is most
profound among individuals with prominent negative,
or disorganized (behavioral), and paranoid symptoms,
during acute psychotic episodes, and improves during
remission (Pinkham et al. 2003). There is a substantial
body of evidence that theory of mind deficits in
schizophrenia are likely to be specific rather than to be
the result of general cognitive impairments (Brüne et
al. 2005). Attributional bias represents the individual
tendency in explaining the cause of events, characterized by particular cognitive biases such as the
attribution of internal perceptual events to an external
source (hostile attributional bias, jump to conclusions)
(Colbert and Peters 2002, Waldheter et al. 2005).
Social perception describes the persons
comprehension of social rules and conventions, whereas
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social knowledge refers to the ability to ascertain social
cues from behavior provided in a social context, such
as social schema. Usually social perception and social
knowledge are grouped together.

Social cognition and social functioning in
schizophrenia
Two main theoretical models have been proposed
to explain social functioning in schizophrenia. The first
model underlines the role of basic cognitive processes
on social functioning. In several studies it has been
demonstrated that cognition is significantly associated
with social functioning (Addington and Addington
1999, Brenner et al. 1992, Neuchterlein et al. 1992, Penn
et al. 1997, Pinkham et al. 2003, Sharma and Antonova
2003, Silverstein et al. 1997, Spaulding et al. 1994),
however the amount of variance explained by
neurocognition on functional outcome resulted to vary
widely (10% to 50%) (Addington and Addington 1999,
Addington et al 2005, Green et al. 2000, Penn et al.
1997). As cognitive impairments partially explain
outcome, they need to be explored for potential
implications on rehabilitation program.
Recent research has developed a further theoretical
model on social functioning in schizophrenia, that
associates cognitive deficits of information processing
and social abilities. Social cognition may reflect a
higher order cognitive function that is dependent on
more basic non-social cognitive processes, serving as
a mediator between basic cognitive processes and social
functioning (Green and Nuechterlein 1999, Penn et al.
1999). This hypothesis has been taken into account in
a second model that consider a combination of
neurocognition, social cognition and psychological
variables as predictors of social functioning (Addington
et al. 2005; Brekke et al. 2005; Couture et al. 2006;
Green et al. 2000, 2004, 2005; Vauth et al. 2004).
Social cognition deficits result key determinants
of functional outcome in schizophrenia. A recent review
by Couture (2006) presented principal results on
functional significance of social cognition in
schizophrenia. Measures of functional outcome have
been divided into 4 main areas: social behaviour in the
milieu, community functioning, social skills, and social
problem solving. The social cognitive domains have
been distinguished in social perception, theory of mind,
attributional style and emotion perception.
There is a general support for a significant
association between social perception and social
behaviour in the milieu (Appelo et al. 1992, Penn et al.
2002, Vauth et al. 2004), except for one study (Penn et
al. 1996). Social perception has also shown a consistent
relationship with community functioning (Kim et al.
2005, Penn et al. 1996, Revheim and Medalia 2004,
Sergi et al. 2006), and social problem solving
(Addington et al. 2006, Corrigan et al. 1995, Toomey
et al. 1997). In contrast the link between social
perception and social skill has not been established
(Pinkham and Penn 2006).
Inconclusive findings emerged regarding theory
of mind and outcome, due to critical methodological
issues (Brüne 2005, Pinkham and Penn 2006, Roncone
et al. 2002, Schenkel et al. 2005). However theory of
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mind seems to be related to social functioning in
schizophrenic patients. Also attributional style has been
object of less studies on social functioning, because it
has been studied more in the context of persecutory
delusions rather than functional outcome (Lysaker et
al. 2005, Waldheter et al. 2005).
Moderate to large effect sizes are documented for
the relationship between emotion perception and social
behavior in the milieu (Brüne 2005, Corrigan et al. 1995,
Cohen et al. 2006, Hooker and Park 2002, Meuser et
al. 1996), social skill (Cohen et al. 2006, Ihnen et al.
1998, Mueser et al. 1996, Pinkman and Penn 2006,
Pinkham et al. 2007), community functioning (Brekke
et al. 2005, Kee et al. 2003, Poole et al. 2000). No study
has yet examined the relationship between emotion
perception and social problem solving. Evidence
showed that emotion perception may mediate the
relationship between neurocognition and functional
outcome (Brekke et al. 2005, Couture et al. 2006). In
conclusion, despite a lot of works suggesting a
functional significance of social cognition, more longterm studies are needed to provide support for a causal
relationship.

The neural basis of social cognition
Evolutionary psychology, developmental science,
neuropsychology, neuroimaging, and psychopathology
provided some empirical evidences on restricted group
of neural circuits, specialized to process social
information. A lot of research has explored the neural
basis of social cognition in both nonclinical and clinical
groups (Abdi and Sharma 2004; Brunet-Gouet and
Decety 2006; Lee et al. 2004, 2006; Pinkham et al.
2003). Brunet-Gouet and Decety (2006) observed
differences between schizophrenic patients and healthy
subjects during social cognitive tasks in hemodynamic
response in the medial prefrontal cortex, the prefrontal
cortex, the amygdala, the inferior parietal lobe. The
above mentioned regions seem to be critically involved
in social cognition abilities.
In healthy subjects, specific brain patterns are
associated with theory of mind, emotion perception and
self-agency. For instance, activations in the paracingulate gyrus are almost systematically associated
with theory of mind tasks, while the amygdala is mainly
involved in emotion perception tasks. During these tasks
it has been observed also an activation of superior
temporal sulcus, and inferior frontal area. Moreover,
the inferior parietal lobe seem to be crucial in the agency
judgments (Brunet-Gouet and Decety 2006).
In schizophrenia, medial prefrontal cortex seems
to be critical for theory of mind abilities (Brunet et al.
2003, Russel et al. 2000), whereas deficit in emotion
perception seems to be more associated with temporal/
amygdala and orbitofrontal abnormal activity (Aleman
et al. 2005, Shayegan and Stahl 2005, Vuilleumier and
Pourtois 2007). In particular, the ventral system
(ventrolateral prefrontal cortex, orbitofrontal, ventral
anterior cingulated gyrus, amygdala, insula, thalamus,
ventral striatum, and brainstem nuclei) seems to be
involved in the identification of the emotional
significance of a stimulus, in the production of an
affective state, and in autonomic response regulation.
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In the effortful regulation of affective states is
predominant the dorsal system (dorsolateral prefrontal
cortex, dorsomedial prefrontal cortex, dorsal anterior
cingulated gyrus, and hippocampus structures) (Phillips
et al. 2003), but a reciprocal functional relationship may
exist between these two neural systems. Brain
abnormalities in these areas and neurochemical
dysfunctions observed in schizophrenic patients are
considered to be linked with information processing
impairment, caused by dopamine dysregulation
(Brunet-Gouet and Decety 2006).

Therapeutic implications for social cognition
deficits
Based on neural substrates and theoretical issues,
several studies attempted to define the
psychopharmacological implications to remedy social
cognitive abilities in schizophrenia. The contributions
mainly concerned emotion perception domain.
Investigations into the neurobiology of affective
dysfunction showed abnormal amygdala activation in
schizophrenia during affect recognition task.
Serotonergic and anxiolytic GABAergic agents are
implied in modulation of activation of the limbic
system, suggesting interesting indications for
remediation efforts (Pinkham et al. 2007). Contrary, no
relations between improvements in emotion perception
and antipsychotic treatment are reported (Gaebel and
Wolwer 1992, Herbener et al. 2005, Hogarty et al. 2004,
Mueser et al. 1997, Poole et al. 2000), except for one
study that show a major efficacy of risperidone than
haloperidol (Kee et al. 1998).
In order to improve social cognitive abilities in
schizophrenia, also some specific cognitive trainings
have been developed, opening new future directions of
research. The possibility to reinforce or remediate social
cognition abilities may improve outcome, in particular
this has been demonstrated for the emotion recognition
domain. The first applications to remedy impairment
in social cognition concerning facial affect recognition
consist in active interventions based on monetary
reinforcement and facial mimicry with repetead practice
(Penn and Combs 2000). Based on cognitive theories,
other interventions utilized attentional prompts to direct
attention to the face as a tool to improve emotion
perception (Combs et al. 2006) because patients with
schizophrenia tend to focus on non-essential areas of
the face or even peripheral stimuli (Phillips and David
1997, Streit et al. 1997) and they show evidence of
abnormal visual scan paths. The use of attentional
prompts seem to compensate for problems in visual
scanning found in schizophrenia and ameliorate
emotion recognition abilities. Besides, the Training
of Affect Recognition, TAR (Frommam et al. 2003)
has been designed specifically for remediation of
impairment in facial affect perception in schizophrenic
patients, resulting more efficacy, compared to non
specific social cognitive programs (cognitive
remediation training and treatment as usual) (Wölver
et al. 2005). These tasks, which are arranged as computer tasks and desk work, become progressively more
complex and difficult. The strategies use the principles
of errorless learning, direct positive reinforcement,
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feature abstraction, verbalization and self-instruction.
The most important compensatory strategy is
verbalization of the characteristic features of facial
affect in terms of facial action units. Thus, remediation
of deficit of emotion processing is possible in
schizophrenia patients, but not achievable with a
traditional cognitive rehabilitation program such the
cognitive remdiation training.
These social cognitive programs have focused on
a single ability, nevertheless there are some preliminary
social cognitive interventions broad based. Combs
et al. (2007) tested, for example, the efficacy of the
Social Cognition and Interaction Training (SCIT) (Penn
et al. 2007), a program designed to remedy emotion
perception, theory of mind and attributional style for
persons with schizophrenia. This training permitted to
improve all social cognitive measures, independently
of change in clinical symptoms over the time,
suggesting that the rehabilitation program plays a
specific role in successful treatment.

Conclusions
This paper aimed to provide an overview of current
research attempting to explain the social cognitive
deficits observed in schizophrenic patients. Social
cognition has been evaluated in several domains, such
as perception of social cues, expression and recognition
of emotions, and mental state attribution to others. The
assessment of social cognitive abilities, and its
correlates, could contribute to a better understanding
of the nature and disability of schizophrenia.
Moreover, the functional significance of social
cognition permitted to developed specific remediation
programs and suggested psychopharmacological
implications for schizophrenic patients, as shown by
preliminary promising interventions.
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