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Forty years have passed since the publication of 
Bandura and Barab’s social learning analyses [1], 
in which some basic theories of social cognition 
were described. In the last 10 years, there has 
been a substantial revival of older questions from 
social psychology as a result of the advancement 
of neuroscientific findings regarding social cog-
nition in neuropsychiatric populations. In paral-
lel, new therapeutic strategies to improve path-
ological social functioning deficits in affected 
psychiatric and developmental populations have 
been inspired by the work in social neurosci-
ence. Research from cognitive psychology and 
neuroscience has consistently identified schizo-
phrenia as a group of clinical syndromes not just 
composed of positive and negative symptoms, 
but also riddled with a spectrum of deficits in 
social cognition that translate to impairments in 
real-world social functioning [2]. The aim of this 
article is not only to review current therapeutic 
interventions and their limitations, but also to 
highlight relevant work in social neuroscience 
that can potentially be bridged with future ther-
apeutic strategies for improving social cognition 
in schizophrenia.

Social cognition in schizophrenia
Social cognition has been defined as “the abil-
ity to construct representations of the relations 
between oneself and others, and to use those 
representations flexibly to guide social behav-
iors” [3]. Social cognition can be considered as 
the sum of the cognitive processes required for 
social perception and social interaction. Deficits 
in social cognition in schizophrenia have a direct 
impact on rate of relapse and the need for re-
hospitalization [4]. When asked, the majority of 
psychotic patients would prioritize the remedia-
tion of social skills over the recovery of positive 
or negative symptoms [5]. However, symptomatic 
remission with the use of antipsychotic medica-
tion appears to have little impact on the remis-
sion of social skills [6]. Recent work has revealed 
that neurocognitive deficits in schizophrenia 
can successfully explain between 20 and 60% 
of the overall variance on functioning [7–11], 
whereas social cognition seems to explain vari-
ance beyond that explained by neurocognition 
[12,13]. Accordingly, in the context of discussing 
therapeutic interventions, we heretofore focus 
on the issues related to the deficits in domains of 
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social cognition rather than the neurocognitive deficits associated 
with schizophrenia.

A recent National Institute of Mental Health workshop settled 
on a consensus defining five key domains of social cognition that 
most commonly and persistently present deficits in schizophrenia 
[14]. These domains have been listed as: emotion processing, theory 
of mind, attributional bias, social perception and social knowl-
edge. Emotion processing deficits in schizophrenia encompass 
multiple impairments, including emotion recognition from facial 
expression and prosody [15], emotion discrimination, emotion 
interpretation [16–19] and emotional awareness [20]. In real-world 
social functioning, recognizing and correctly interpreting facial 
emotional expressions is a crucial component for social interaction 
[17]. One study has shown a direct relationship between deficits 
in emotion recognition and the severity of negative and affective 
symptoms, as well as poor vocational and global functioning [18]. 
Recent research has also focused on the impact of the emotional 
context, particularly verbal and nonverbal clues to integrate the 
subdomains of emotion processing [16]. Theory of mind refers to 
the ability to represent other people’s thoughts and intentions [21]. 
A recent meta-analysis has shown theory of mind deficits in both 
first-episode and remitted patients, suggesting that these deficits 
are inherent to the illness [22]. In the past, theory of minds skills 
were thought to be highly correlated with neurocognitive vari-
ables, such as intelligence quotient and verbal memory, although 
recently some have concluded that deficits in theory of mind may 
be independent of neurocognitive deficits [23]. It is still not clear as 
to how or to what extent deficits in theory of mind contribute to 
dysfunctional social behavior [24], although an impaired ability for 
mental state attribution has been shown to be the single best pre-
dictor of social competency when compared with measures of neu-
rocognitive functioning and psychopathology [25]. Attributional 
style concerns one’s tendency to ascribe negative or positive events 
as being caused by oneself or others, which may express self-deval-
uation or self-inflation, or other-derogation or -idealization [26]. 
Suggestions of abnormal attribution biases in schizophrenia were 
pioneered by Bentall et al. in reference to the creation and main-
tenance of persecutory delusions [27]. They argued that biases in 
self-representation can be caused by biases in causal attributions, 
for instance, an over-self-serving attributional bias, which in turn 
leads to negative events being attributed to external agents and 
consequently manifesting in paranoid thoughts and delusions. 
Langdon et al. found that an increased externalizing bias is asso-
ciated with reduced insight, although interestingly, neither exter-
nalizing nor personalizing biases related with theory of mind [28]. 
In addition, those with misattribution biases appeared to be less 
flexible in emotion processing. The two other domains of social 
cognition defined by the  National Institute of Mental Health 
workshop [14], namely social perception and social knowledge, 
can be considered more as ‘umbrella’ terms that partly overlap 
with emotion processing, theory of mind and attributional style. 
Social perception involves the decoding and interpreting of verbal 
and nonverbal social cues [29]. Social knowledge, also called social 
schema, overlaps with social perception, but in addition includes 
the appropriate use of contextual cues in social situations plus the 

knowledge and awareness of social rules, norms and roles [30]. Poor 
social perception has shown potential to be correlated with an 
inability to improve quality of life and also can make it difficult 
to have trusting relationships, as found in a recent meta-analytic 
study [31]. Many studies on social perception have attempted to 
deconstruct this domain to find more specific deficits or subtypes, 
but most have tended to consistently find general, nonspecific defi-
cits in social perception [32–37]. These semi-independent domains 
of social cognition are also closely linked to what has been con-
ceptualized as ‘metacognition’, a term introduced to emphasize the 
necessity to enable patients not only to recognize social informa-
tion, but to actively use mentalistic information for purposeful 
problem-solving and coping [38].

Current therapeutic interventions to improve social 
cognition
The use of social cognition training programs have been shown 
to indirectly improve positive and negative symptoms, improve 
vocational prospects and improve quality of life [39–45]. The overall 
goal for social cognition training is to remediate the specific social 
cognitive deficits seen in schizophrenia, which are relevant to 
social functioning, and can be effectively transferred to real-world 
situations.

Before neuroscientific research began to have some impact on 
social cognitive training, broad-based interventions were mostly 
used to improve functioning. Brenner and Hodel’s Integrated 
Psychological Therapy was the first to be developed for improving 
functioning and was formed on the basis of a two-type model 
of the interaction between social and cognitive variables, with 
two ‘vicious circles’ representing each type [46]. The type 1 sec-
tion suggests that elementary cognitive dysfunction (e.g., atten-
tion and encoding) leads to complex cognitive dysfunction 
(e.g., concept formation), which in turn perpetuates elementary 
cognitive dysfunction, and thus creates the first ‘vicious circle’. 
The type 2 vicious circle is derived from the first and proposes 
that cognitive deficits that result from the first type of interac-
tion lead to diminished coping skills, which consequently lead 
to further social stressors and hence a diminished capacity for 
social functioning, which then contributes to further cognitive 
deficits. In fact, the majority of the social cognition training 
frameworks that followed have, although possibly without inten-
tion, been developed to break these vicious circles at different 
points. Elementary cognitive dysfunctions of this model have 
been targeted by Cognitive Enhancement Therapy [47–50]. Other 
cognitive remediation therapies that were developed in parallel 
included Wykes and van der Gaag [51], McGurk and Wykes [52], 
van der Gaag et al. [53], Kurtz et al. [54] and Penades et al. [55]. 
Various treatments and strategies have been developed with the 
aim of specifically improving the type 2 vicious circle, targeting 
coping skills and social skills in schizophrenia [56,57]. Despite 
significant efforts, these broad-based techniques only had small 
effect sizes on the improvement of functioning. However, these 
results did highlight some possible mediators inbetween elemen-
tary and higher-order social cognitive functioning, such as the 
domains of social cognition mentioned above. 
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The limitations of broad-based interventions encouraged the 
later development of more targeted approaches. One of the first 
social-cognitive interventions was designed to improve affect 
recognition (training affect recognition [TAR]) [58]. Wölwer and 
colleagues compared TAR with cognitive remediation training 
and found that TAR improved working memory and cogni-
tive flexibility in addition to improvement of affect recogni-
tion, whereas cognitive remediation training only improved the 
targeted neurocognitive areas, for instance, attention, working 
memory and executive function [58]. These results inspired the 
development of other emotion recognition training programs 
that included tools to recognize facial micro-expressions [59]. 
Moritz and Woodward developed the metacognitive training for 
schizophrenia, which was shown to directly improve cognitive 
biases [60], in particular jumping to conclusions and attribu-
tional biases, and also may have some promise of ameliorating 
positive symptoms [61]. These positive results then consequently 
led to the development of more multidimensional social cog-
nition training interventions that aimed to also target other 
deficits in social cognition. In 2005, Penn et al. made the first 
attempt to develop a more integrative approach, Social Cognition 
Interaction Training (SCIT), which not only focused on emotion 
recognition, but also targeted attributional style and theory of 
mind [42]. Subsequent studies using SCIT have shown that it has 
been effective in improving mentalizing, reasoning, empathy, 
theory of mind, affect recognition, cognitive flexibility and need 
for closure, although only with a very small effect on attribu-
tional bias [39–45]. Interestingly, SCIT appeared to improve the 
social cognitive domain of theory of mind much more than the 
social perceptual domain, therefore hinting that each individual 
domain of social cognition may benefit more from specialized 
training. A study from Combs et al. showed that the effects of 
SCIT on measures of emotion processing were still significantly 
higher than baseline scores after 6 months [40]. A recent study 
from our group used a variant of SCIT, the family-assisted SCIT 
(F-SCIT) that had the inclusion of a micro-social environment 
as part of training, which provided more opportunities for, and 
therefore better transference of, learned social cognitive skills to 
real-world social functioning [45]. The application of the F-SCIT 
seemed to have a greater effect size on measures of social cogni-
tion and functioning when compared with other previous SCIT 
studies, although it needs to be acknowledged that Tas et al. did 
not directly compare F-SCIT with conventional SCIT [45]. In 
parallel with the development of SCIT [45], Horan et al. launched 
their social cognition training using a similar theoretical back-
ground but combining TAR with SCIT, with the addition of 
social coping strategies [41]. This was also shown to be effective 
in raising scores on tests of social cognition significantly above 
baseline. In 2011, a study from Horan et al. compared a pure 
social-cognition trained group, to a group receiving only neuro-
cognitive training, to a hybrid group receiving both, and surpris-
ingly found that having a hybrid group did not have any benefits 
over training of just social cognitive skills or just neurocognitive 
skills [62]. Despite the promising results of these aforementioned 
studies, some have also shown less success, such as that of Sanz 

et al.’s Social Cognition Training Program, which only produced 
significant improvement on a small fraction of the measures of 
social cognition and not others [63]. 

The benefits of social cognitive training have also been con-
firmed in a meta-analytic investigation of 19 studies consisting 
of 692 patients, resulting in a moderate to large effect on facial 
affect recognition (d = 0.71 for identification and d = 1.01 for 
discrimination) and a small to moderate effect size on theory of 
mind (d = 0.46), and more importantly, a moderate to large effect 
size on generalization effects on total symptoms (d = 0.68), and 
observer-rated community and institutional function (d = 0.78) 
[64]. This study is the first to look for predictors of outcomes, 
which is a crucial step towards achieving feasible and effective 
social cognition training. However, this meta-analysis may have 
come too early owing to the relatively small number of stud-
ies included in the analysis, and therefore would benefit from 
replication in the future when more data are made available. 

Limitations of current therapeutic interventions
In general, the effect sizes of previous treatments have been less 
than hoped for. Initially, this points to two main potential conclu-
sions, with the first being that current definitions of social cogni-
tive domains may be insufficient in explaining functioning in 
real-world social skills completely, and second, that there may also 
be an inherent lack of integration of these domains in the current 
therapeutic tools. Impairments in motivation, learning and meta-
cognition as a result of schizophrenia may also contribute to the 
limited efficacy of previous therapeutic interventions. 

Previous studies using factor analysis have shown that there 
is much overlap between the domains of social cognition [65,66], 
even though they do appear to largely explain the overall vari-
ance in functioning [12,13]. One study found that some domains 
were not separable, such as attributional biases and jumping to 
conclusions, although theory of mind did appear to be highly 
separable [67]. A study using performance-based measures and 
realistic tasks demonstrated that attributional bias and theory 
of mind were separable, whereas emotion recognition and social 
perception seemed highly grouped together [66]. A recent meta-
analysis found that theory of mind had the strongest association 
with functional outcomes when assessed with performance-based 
scales, whereas emotion processing and social perception had a 
somewhat weaker association [68]. 

To date, social cognitive interventions have focused primar-
ily on improving the domains of social cognition, while possible 
confounders, such as motivation [69–71], metacognition [72–75] and 
learning [76] have been largely ignored. Therefore, expecting a 
significant positive outcome from cognitive training may be opti-
mistic when there are known deficits in such cognitive factors that 
are not directly related to the skills being taught. During train-
ing, poor motivation will inevitably reduce task engagement and 
also result in a low learning potential [10,69,70]. Studies addressing 
specific aspects of metacognition in the abovementioned mean-
ing [38,77] have shown that deficits in metacognition, specifically 
‘mastery’, which is defined as the ability to actively use mentalistic 
information for problem-solving and coping, can lead to a weaker 
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therapeutic alliance [78]. This can consequently reduce the abil-
ity to detect social clues, and therefore, people with poor meta-
cognition will inevitably lose some social information. Deficits in 
motivation, learning potential and metacognition are also likely 
to lead to poorer engagement in social interactions, an impaired 
ability to learn new social skills, and consequently prevent social 
knowledge from being learnt through observation [73,74,77]. In 
addition, these deficits are likely to also further act to prevent 
learned social cognitive skills from being applied to real-world 
social situations.

The success reflected from previous studies on social cognition 
training has relied upon improved scores on specific measures of 
social cognition by targeting particular social cognitive domains 
with training, but have not always resulted in comparable func-
tional improvements [39–45]. One possible explanation for this 
comes from studies highlighting the limited psychometric proper-
ties of current assessments of social cognition [14,79]. For example, 
the lack of improvement in attributional biases after training 
could be due to the limitations of assessment strategies that rely 
only on self-reports and observations of others’ social situations 
[61,79]. This, therefore, suggests that we need measures of social 
cognition that correlate more with real-world social function-
ing and are specialized for the neurocognitive profile of people 
with schizophrenia. Many of the scales assessing social cognitive 
domains have been standardized with either autistic or healthy 
populations, which may lead to scaling problems, such as ceiling 
effects, scoring dilemmas and difficulties in interpreting scores 
[14]. This also highlights an important consideration in terms of 
the expected outcomes of social cognition training that may be 
aimed at working towards ‘normal’ levels on assessment scales, 
where ‘normal’ levels are likely to be inappropriate and unrealistic 
for people with schizophrenia. The heterogeneity of symptoms 
and cognitive deficits in schizophrenia also further adds to this 
problem. It is also important to appreciate that the dissociation of 
domains and subdomains of social cognitive deficits appropriate 
for an autistic or healthy population may not be suitable for a pop-
ulation with schizophrenia. Illustrative of this is the finding that 
attributional biases of a certain degree do not necessarily reflect 
a pathological difference because healthy individuals can also 
experience misattributions to the same degree as paranoid patients 
with schizophrenia in ambiguous situations [80,81]. To date, we do 
not have a cutoff level to define pathological boundaries on scales 
measuring social cognitive domains.

Studies assessing the effects of social cognitive training have 
often used specific tasks to demonstrate specific outcomes, and 
may have therefore missed the generalized effects of the train-
ing on other areas of social cognition and psychotic symptoms. 
Therefore, this body of research may not provide a comprehen-
sive view of the efficacy of existing therapeutic interventions. For 
example, an intervention for improving emotion processing shows 
improvement in emotion recognition tasks, but it has also been 
shown to improve theory of mind skills and reduce misattribu-
tions, while obtaining more reliable social clues [58]. Recently, 
standardized general neurocognitive test batteries have been 
developed that include a wider range of social cognitive tasks 

[82,83], but a standardized and validated test battery specifically 
focused on assessing social cognition is still missing. 

In summary, the main issues of current research investigat-
ing therapeutic interventions for improving social cognition in 
schizophrenia ultimately boil down to problems of the dissocia-
tions between the social cognitive domains used for assessment 
and training, and the problem of a lack of transference to real-life 
social functioning. To tackle these problems, the boundaries and 
the fundamental relationships between social cognitive deficits 
and real-world social dysfunction need to be first clarified, and 
neuroscience-based research is likely to be particularly relevant 
for this.

Summary of recent work in social neuroscience in 
schizophrenia
‘Social neuroscience’ [84], refers to the investigation of under-
lying neural mechanisms behind cognitive processes related to 
social functioning, mostly with the use of modern neuroimaging 
methods, such as functional MRI and EEG. Substantial work 
has been carried out to look for neural correlates of deficits in 
neurocognition and the domains of social cognition in schizo-
phrenia, and many have attempted to forge a link between them, 
although with little consensus. There are still many unanswered 
questions that have been highlighted by work in social neuro-
science; for example, we are still not sure as to what degree deficits 
in social cognition can be explained by structural and functional 
brain abnormalities, and therefore, it is also unclear as to whether 
structural or functional abnormalities in schizophrenia may limit 
the effects of psychosocial interventions for remediating social 
cognitive deficits. Furthermore, if schizophrenia, or syndromal 
subtypes, is considered to be a neurodevelopmental disease, rather 
than neurodegenerative [85], then this would suggest that we need 
extra psychopharmaceutical augmentation strategies specifically 
targeted at either improving neurocognition, social cognition or 
both, in addition to social cognition training. Numerous neuro-
imaging studies have shown both gross and localized structural 
brain abnormalities in people with schizophrenia that relate to 
deficits in social cognition. One research group has consistently 
seen reduced gray matter volumes in areas thought to be critical 
for emotion attribution and theory of mind [86–88]. Numerous 
studies have also found abnormal connectivity in patients with 
schizophrenia, and in particular, a reduction in white matter 
integrity, therefore supporting the dysconnection hypothesis 
[89,90]. The dysconnection hypothesis proposes altered global 
structural and functional brain connectivity as an underlying 
pathophysiological explanation for the cause of schizophrenia [91] 
and more emphasis is now being put on abnormal connectivity 
in brain networks and psychopathologies, rather than abnormal 
activity in localized areas. This hypothesis will also have substan-
tial implications if the domains of social cognition, used in social 
cognitive training for schizophrenia, are defined on the basis of 
social brain networks in healthy people. 

More specific localized structural and functional differences 
have been found in patients with schizophrenia. These areas may 
also represent a disruption across ‘an integrated social cognitive 
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network’ [92] made up of a ventral temporal area, basal ganglia 
and prefrontal cortex. Reduced volumes and activation levels have 
been found in areas related to emotion processing in patients with 
schizophrenia, particularly in the amygdala, but also in a network 
of other areas [93]. A wide network of areas has been implicated in 
previous neuroimaging studies of theory of mind, including the 
anterior and posterior cingulate cortices, the medial prefrontal 
cortex, the middle temporal lobes, superior temporal sulcus and 
temporal parietal junction (Figure 1) [94–96]. 

Activity in this theory of mind network has been shown to be 
significantly abnormal and disorganized in patients with schizo-
phrenia [97–101], and it is possible that these functional differences 
may have a direct relationship with the course and progression 
of the illness [38]. This raises another important issue concern-
ing the use of neuroimaging studies to inform future training 
tools for social cognition. If the differences in functional brain 
activity related to neurocognitive and social cognitive impair-
ments relates to the course and progression of the illness, whereby 
deviations from ‘normal’ activity become greater as symptoms 
worsen, then training tools, assessment criteria and the goals for 
treatment outcomes should be appropriately adjusted to appre-
ciate these differences. A few studies in subjects at high risk of 
developing schizophrenia have shown that abnormal activations 
in particular brain areas can have some power in predicting ill-
ness onset [102,103]. Some have also suggested that functional and 
structural differences in brain areas related to social cognitive 
functioning may be used in addition to behavioral deficit mea-
sures for a multilevel evaluation to inform remediation strategies 
and predict treatment outcome [104]. This is particularly salient 
if we consider that abnormalities in brain function may limit 

the efficacy of cognitive remediation strategies. Neuroimaging 
data could be used to support behavioral data to define indi-
vidual baseline scores and treatment target goals depending upon 
the degree of cognitive deficit at both a behavioral and neuro-
logical level. With our current state of knowledge, however, we 
are still far away from being able to use neuroimaging data for 
this purpose.

As previously mentioned, a number of other cognitive deficits 
common in schizophrenia are likely to confound the efficacy 
of current social cognition training interventions. Deficits in 
learning are well known in schizophrenia [105] and the neuro-
scientific literature suggests that this may partly be caused by 
a deficit in the representation of reward [106]. Therefore, tra-
ditional reward-based learning techniques are likely to have a 
much lower efficacy with patients with schizophrenia. This also 
directly impacts on the deficits in motivation in schizophrenia, 
and therefore also on the efficacy of social cognitive training 
strategies. With this in mind, future interventions for social 
cognitive training would benefit from the addition of some ele-
ment of motivational training. Another important confounder 
in social cognition training is metacognition, which is associated 
with self-monitoring, reflexive thinking and error correction, 
and therefore has an influence on the ability to apply learned 
skills to real social situations [74]. Neuroimaging studies have 
found that brain areas associated with metacognition overlap 
with theory of mind-related areas [107], and even though recent 
specific approaches to improve metacognition in schizophrenia 
have promising results, as previously mentioned, there has been 
little effort to integrate metacognitive training with specialized 
social cognition training.
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Figure 1. The main brain areas implicated in the theory of mind network. 
dACC: Dorsal anterior cingulate cortices; DLPFC: Dorsolateral prefrontal cortex; DMPFC: Dorsomedial prefrontal cortex; 
OFC: Orbitofrontal cortex; PCC: Posterior cingulate cortex; PCun: Precuneus; STS: Superior temporal sulcus; ToM: Theory of mind; 
TPJ: Temporoparietal junction; vACC: Ventral anterior cingulate cortice; vMPFC: Ventromedial prefrontal cortex.
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Neurobiological interventions to improve social 
functioning
The ultimate goal for all behavioral social cognition training is to 
indirectly remediate abnormal brain function. To achieve this tar-
get in social cognition, the use of psychopharmaceutical strategies 
have recently shown promising potential. Oxytocin is a prosocial 
neuropeptide produced in the pituitary gland, and evolutionarily 
is a key modulator of complex emotional and social behavior. 
Studies have shown a relationship between low basal oxytocin 
levels and low social competence and high symptom severity in 
schizophrenia patients [108]. The administration of intranasal oxy-
tocin can increase trustworthiness, improve social interaction and 
improve coping strategies under stress in both healthy populations 
and various psychiatric populations that have known deficits in 
social cognition [109]. However, it is still unclear whether oxytocin 
regulation in the brain correlates with the psychopathology and 
the course of the illness, although a recent review has convincingly 
assigned oxytocin a role in the pathophysiology of schizophrenia 
[110]. In fact, one study demonstrated that peripheral serum levels 
of oxytocin were inversely correlated with symptoms severity [108], 
and an intervention study using intranasal oxytocin administered 
over a 6-week period revealed an improvement of positive, but 
not negative, symptoms [111]. In regards to social cognition in 
schizophrenia, Pedersen et al. reported an increase in theory of 
mind skills in a small sample of schizophrenia patients compared 
with a placebo group [112]. There is not currently any work dem-
onstrating the use of oxytocin administration as augmentation 
to social cognition training. 

Expert commentary
Recent work in social neuroscience has opened up the potential 
for many new therapeutic avenues, and has also raised a number 
of critical issues, some of which have already been highlighted in 
this article. To take further advantage of this body of work, this 
needs to be put into the context of schizophrenia before it can be 
applied to any operational therapeutic structure.

One major issue in the research and training in social cognition 
is in the lack of coherence between currently used social cognitive 
domains and the multidimensional nature of real-world social 
functioning. Relying on dissociated and independent constructs 
puts us at risk of disregarding the complexity and integrated 
structure of real social interaction. Therefore, both research and 
therapy will profit from the use of more naturalistic and integrated 
tasks and constructs, to improve the relevance and transference 
to real-world social functioning. The assessment of social cogni-
tions will benefit from having more multidimensional criteria, 
using naturalistic tasks that allow for a more accurate reflection 
of performance in real-world social functioning. In terms of the 
development of new treatment strategies, transference to real-
world social functioning is likely to be encouraged by more real-
istic and naturalistic training tools to facilitate the application of 
learned skills into real social situations. Zaki and Ochsner have 
argued for the need for naturalistic paradigms in the study of 
social cognition [113], and some have already taken steps towards 
this [114]. This is still a very young and burgeoning area that is 

anticipated to have essential relevance to future developments in 
new therapeutic interventions for schizophrenia. 

From the perspective of the clinician, objective treatment out-
come criteria and predictors have crucial importance in standard-
ization of effect sizes across patients who receive social cognitive 
therapy. Therefore, we suggest greater utilization of neuroimaging 
data and neurobiological markers of social cognition (e.g., BDNF 
and oxytocin) to inform expectations for treatment outcome.

Individual social experiences are undoubtedly driven by the 
micro- and macro-social environment [45], which can directly 
influence the development of social skills, including social percep-
tion and social knowledge. Some efforts have been made to move 
towards more integrated approaches, such as that of Beauchamp 
and Anderson, which utilizes a developmental biopsychosocial 
model with a framework integrating the biological sociocognitive 
skills foundations of social functioning and the internal and exter-
nal environmental factors that mediate these [115]. However, this 
is a general framework that could be further developed to cater 
for the social cognitive deficits specifically seen in schizophrenia. 

Moreover, social cognition can mediate the development of 
other cognitive skills via the transference and application in real-
world social functioning. Improving social functioning through 
social cognitive interventions may also help to prevent the deterio-
ration of psychotic symptoms [44]. Despite the ongoing discussion 
regarding the cost–effectiveness of early intervention programs 
[116], we believe that the impact of an early intervention to improve 
social functioning may even be more effective and generalizable to 
other symptoms as opposed to early interventions only targeting 
psychotic symptoms.

To summarize and expand on some of the previously men-
tioned issues, one possible suggestion is the use of individualized 
assessment and training programs to meet the specific needs of 
individual pathological social cognitive profiles. We also sug-
gest that performance levels of metacognition, motivation and 
learning should contribute to the individualization of treatment 
programs, and in addition, treatment programs should include 
some elements of training aimed to improve these. 

Five-year view
It is evident that the area of social neuroscience has become an 
increasingly popular field of research that has wide implications 
for both normal and abnormal pathological social behavior. 
Consequently, future treatments for improving or enhancing 
social functioning are likely to become more ‘neurocentric’, with 
treatments aimed at improving brain function in measurable 
ways through cognitive training strategies and neurobiological 
interventions. In addition to this, we are likely to see more work 
invested in exploring the potential for psychopharmaceutical 
cognitive enhancers to improve both neurocognitive and social 
cognitive deficits [112,117]. 

Ultimately, the aim of social cognitive training is to make sig-
nificant subjective changes in patients’ real life and to contribute 
to outcome. Therefore, relying on the improvement of neuro-
psychological test scores as an indicator of treatment efficacy is 
an abstract construct that is still quite distant from real-world 
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functioning and real social interaction. In light of the main issues 
discussed in this article, it seems clear that the implementation 
of more integrated and naturalistic approaches in therapy and 
research in social cognition will be at the forefront of the newest 
and most progressive developments. One example of this is by the 
use of virtual reality to simulate more realistic social situations and 
environments that are more relevant to real-world social function-
ing [118,119]. Virtual reality systems provide immersive training 
environments that also allow for more interactive approaches to 
social cognition remediation, as opposed to the observational 
tasks currently used for the assessment and training of social cog-
nitions. Other computer-based social remediation tools could also 
be used to compliment traditional psychological therapies with 
an experienced therapist, therefore without neglecting the impact 
of a therapeutic alliance.

In addition to these methodological questions, it will be neces-
sary to disentangle which patients benefit from social cognitive 
training and which do not. Several studies and meta-analyses 
have shown that social cognitive abilities vary greatly within the 
spectrum of schizophrenia phenotypes. In particular, patients 
with profound conceptual disorganization and patients with nega-
tive symptoms seem to perform more poorly on a range of tasks 
tapping into the social cognitive domain [120,121]. It is, therefore, 
plausible to assume that differential effects also occur with regard 
to training effects in this domain.

Impairments in social functioning are also a common occurrence 
in people considered at high risk of developing schizophrenia [122], 

and in family members of those suffering from schizophrenia [123]. 
With the increased efforts for early interventions in psychosis, we 
also propose a substantial integration of social cognition train-
ing in early intervention programs to prevent further worsening 
of social cognitive impairment and to remediate impairments 
already present in people at high risk. Again, this will require 
refining the definition of clinical phenotypes in order to bet-
ter identify those who are likely to benefit from social cognitive 
training and tailor alternative treatment methods for individuals 
who are less likely to improve upon social cognitive training. 
Whether or not social cognitive training in schizophrenia and 
at-risk stages of the disorder can be buttressed by concomitant 
pharmacological intervention, such as oxytocin administration, 
will certainly also be a matter of investigation. Finally, in light 
of the growing literature on childhood adversity in patients with 
schizophrenia, psychotherapeutic approaches, including ones that 
specifically promote social cognitive or metacognitive elements 
that go beyond standardized social cognitive training, will play 
an important role in schizophrenia therapy [38]. 
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Key issues

• People with schizophrenia demonstrate deficits in social cognitions, including theory of mind, attributional style and emotion processing 
that can translate to severe impairments in real-world social functioning.

• Social cognition training can remediate both deficits in social cognition and core psychotic symptoms, as well as improving quality of life.

• More recent social cognition training strategies have used more integrative approaches, but still appear to have some crucial limitations.

• Other confounding factors, such as deficits in motivation, learning and metacognition, may be restricting the transference of learned 
skills to real-world functioning.

• Neuroimaging research has revealed both global and localized structural and functional abnormalities related to social cognition in 
patients with schizophrenia.

• Neuroimaging and neurobiological markers may be used as diagnostic tools to predict treatment outcome.

• Assessment criteria, performance baselines and expectations for treatment outcomes should be catered for the specific neurocognitive 
and social cognitive deficits seen in schizophrenia. 

• Future social cognitive therapeutic interventions would benefit from the development of more naturalistic and integrated approaches 
that do not just rely on training social cognitive domains, but also appreciate other neurocognitive deficits in schizophrenia.

References
Papers of special note have been highlighted as:
•  of interest
••  of considerable interest

1 Bandura A, Barab PG. Processes governing 
disinhibitory effects through symbolic 
modeling. J. Abnorm. Psychol. 82(1), 1–9 
(1973).

2 Brüne M, Schaub D, Juckel G, Langdon R. 
Social skills and behavioral problems in 
schizophrenia: the role of mental state 
attribution, neurocognition and clinical 

symptomatology. Psychiatry Res. 
doi:10.1016/j.psychres.2010.03.015 (2010) 
(Epub ahead of print). 

•	 Presents	the	relationship	between	theory	
of	mind	skills	and	clinical	symptomatology	
in	schizophrenia	patients.

3 Adolphs R. Investigating the cognitive 
neuroscience of social behavior. 
Neuropsychologia 41(2), 119–126 (2003).

4 Pinkham AE, Penn DL, Perkins DO, 
Lieberman J. Implications for the neural 
basis of social cognition for the study of 

schizophrenia. Am. J. Psychiatry 160(5), 
815–824 (2003).

5 Foldemo A, Ek AC, Bogren L. Needs in 
outpatients with schizophrenia, assessed by 
the patients themselves and their parents 
and staff. Soc. Psychiatry Psychiatr. 
Epidemiol. 39(5), 381–385 (2004).

6 Penn DL, Keefe RS, Davis SM et al. 
The effects of antipsychotic medications on 
emotion perception in patients with 
chronic schizophrenia in the CATIE trial. 
Schizophr. Res. 115(1), 17–23 (2009).

Potential therapeutic avenues to tackle social cognition problems in schizophrenia



Expert Rev. Neurother. 12(1), (2012)78

Review

7 Brekke J, Kay DD, Lee KS, Green MF. 
Biosocial pathways to functional outcome in 
schizophrenia. Schizophr. Res. 80(2–3), 
213–225 (2005).

8 Brekke JS, Hoe M, Long J, Green MF. How 
neurocognition and social cognition 
influence functional change during 
community-based psychosocial rehabilitation 
for individuals with schizophrenia. 
Schizophr. Bull. 33(5), 1247–1256 (2007).

9 Green MF, Kern RS, Heaton RK. 
Longitudinal studies of cognition and 
functional outcome in schizophrenia: 
implications for MATRICS. Schizophr. Res. 
72(1), 41–51 (2004).

10 Nakagami E, Xie B, Hoe M, Brekke JS. 
Intrinsic motivation, neurocognition and 
psychosocial functioning in schizophrenia: 
testing mediator and moderator effects. 
Schizophr. Res. 105(1–3), 95–104 (2008).

11 Penn DL, Corrigan PW, Bentall RP, 
Racenstein JM, Newman L. Social cognition 
in schizophrenia. Psychol. Bull. 121(1), 
114–132 (1997).

12 Pinkham AE, Penn DL. Neurocognitive and 
social cognitive predictors of interpersonal 
skill in schizophrenia. Psychiatry Res. 
143(2–3), 167–178 (2006).

13 Brüne M, Abdel-Hamid M, Lehmkämper 
C, Sonntag C. Mental state attribution, 
neurocognitive functioning, and 
psychopathology: what predicts poor social 
competence in schizophrenia best? Schizophr. 
Res. 92(1–3), 151–159 (2007).

14 Green MF, Penn DL, Bentall R et al. Social 
cognition in schizophrenia: an NIMH 
workshop on definitions, assessment, and 
research opportunities. Schizophr. Bull. 
34(6), 1211–1220 (2008).

••	 Report	of	a	National	Institute	of	Mental	
Health	workshop	summarizing	the	current	
state	of	research	in	social	cognitive	deficit	in	
schizophrenia,	setting	the	scene	for	future	
treatment	goals.	

15 Hoekert M, Kahn RS, Pijnenborg M, 
Aleman A. Impaired recognition and 
expression of emotional prosody in 
schizophrenia: review and meta-analysis. 
Schizophr. Res. 96(1–3), 135–145 (2007).

16 Hooker C, Park S. Emotion processing and 
its relationship to social functioning in 
schizophrenia patients. Psychiatry Res. 112(1), 
41–50 (2002).

17 Hofer A, Benecke C, Edlinger M et al. Facial 
emotion recognition and its relationship to 
symptomatic, subjective, and functional 
outcomes in outpatients with chronic 
schizophrenia. Eur. Psychiatry 24(1), 27–32 
(2009).

18 Chung YS, Barch DM. The effect of 
emotional context on facial emotion ratings 
in schizophrenia. Schizophr. Res. 131(1–3), 
235–241 (2011).

19 Tremeau F. A review of emotion deficits in 
schizophrenia. Dialogues Clin. Neurosci. 
8(1), 59–70 (2006).

20 Baslet G, Termini L, Herbener E. Deficits 
in emotional awareness in schizophrenia 
and their relationship with other measures 
of functioning. J. Nerv. Ment. Dis. 197(9), 
655–660 (2009).

21 Premack DG, Woodruff G. Does the 
chimpanzee have a theory of mind? Behav. 
Brain Res. 1, 515–526 (1978).

22 Bora E, Yucel M, Pantelis C. Theory of 
mind impairment in schizophrenia: 
meta-analysis. Schizophr. Res. 109(1–3), 1–9 
(2009).

23 Brüne M, Abdel-Hamid M, Sonntag C, 
Lehmkämper C, Langdon R. Linking social 
cognition with social interaction: non-verbal 
expressivity, social competence and 
‘mentalising’ in patients with schizophrenia 
spectrum disorders. Behav. Brain Funct. 5, 6 
(2009).

24 Brüne M. ‘Theory of mind’ in 
schizophrenia: a review of the literature. 
Schizophr. Bull. 31(1), 21–42 (2005).

25 Brüne M, Abdel-Hamid M, Lehmkämper 
C, Sonntag C. Mental state attribution, 
neurocognitive functioning, and 
psychopathology: what predicts poor social 
competence in schizophrenia best? 
Schizophr. Res. 92(1–3), 151–159 (2007).

•	 Highlights	mental	state	attribution	as	the	
most	important	predictor	of	social	
functioning	in	schizophrenia.

26 Peterson C, Semmel A, von Baeyer C, 
Abramson LY, Metalsky GI, Seligman MEP. 
The Attributional Style Questionnaire. 
Cogn. Ther. Res. 6(3), 287–299 (1982).

27 Bentall RP, Corcoran R, Howard R, 
Blackwood N, Kinderman P. Persecutory 
delusions: a review and theoretical 
integration. Clin. Psychol. Rev. 21(8), 
1143–1192 (2001).

28 Langdon R, Coltheart M, Ward PB. 
Empathetic perspective-taking is impaired 
in schizophrenia: evidence from a study of 
emotion attribution and theory of mind. 
Cogn. Neuropsychiatry 11(2), 133–155 
(2006).

29 Corrigan PW, Green MF, Toomey R. 
Cognitive correlates to social cue perception 
in schizophrenia. Psychiatry Res. 53(2), 
141–151 (1994).

30 Corrigan PW, Wallace CJ, Green MF. 
Deficits in social schemata in schizophrenia. 

Schizophr. Res. 8(2), 129–135 (1992).

31 Huang J, Xu T, Chan RC. Do patients 
with schizophrenia have a general or 
specific deficit in the perception of social 
threat? A meta-analytic study. Psychiatry 
Res. 185(1–2), 1–8 (2011).

32 Corrigan PW, Hirschbeck JN, Wolfe M. 
Memory and vigilance training to improve 
social perception in schizophrenia. 
Schizophr. Res. 17(3), 257–265 (1995).

33 Ihnen GH, Penn DL, Corrigan PW, 
Martin J. Social perception and social skill 
in schizophrenia. Psychiatry Res. 80(3), 
275–286 (1998).

34 Nelson AL, Combs DR, Penn DL, Basso 
MR. Subtypes of social perception deficits 
in schizophrenia. Schizophr. Res. 94(1–3), 
139–147 (2007).

35 Penn DL, Ritchie M, Francis J, Combs D, 
Martin J. Social perception in 
schizophrenia: the role of context. 
Psychiatry Res. 109(2), 149–159 (2002).

36 Sergi MJ, Green MF. Social perception 
and early visual processing in 
schizophrenia. Schizophr. Res. 59(2–3), 
233–241 (2003).

37 Toomey R, Schuldberg D, Corrigan P, 
Green MF. Nonverbal social perception 
and symptomatology in schizophrenia. 
Schizophr. Res. 53(1–2), 83–91 (2002).

38 Brüne M, Dimaggio G, H. Lysaker P. 
Metacognition and social functioning in 
schizophrenia: evidence, mechanisms of 
influence and treatment implications. Curr. 
Psychiatry Rev. 7(3), 239–247 (2011).

•	 Summarizes	the	work	on	metacognition	
and	comments	on	future	treatment	
strategies	including	metacognition.

39 Combs DR, Adams SD, Penn DL, Roberts 
D, Tiegreen J, Stem P. Social Cognition 
and Interaction Training (SCIT) for 
inpatients with schizophrenia spectrum 
disorders: preliminary findings. Schizophr. 
Res. 91(1–3), 112–116 (2007).

40 Combs DR, Elerson K, Penn DL et al. 
Stability and generalization of Social 
Cognition and Interaction Training 
(SCIT) for schizophrenia: six-month 
follow-up results. Schizophr. Res. 112(1–3), 
196–197 (2009).

41 Horan WP, Kern RS, Shokat-Fadai K, 
Sergi MJ, Wynn JK, Green MF. Social 
cognitive skills training in schizophrenia: 
an initial efficacy study of stabilized 
outpatients. Schizophr. Res. 107(1), 47–54 
(2009).

42 Penn D, Roberts DL, Munt ED, Silverstein 
E, Jones N, Sheitman B. A pilot study of 
social cognition and interaction training 

Brown, Tas & Brüne



www.expert-reviews.com 79

Review

(SCIT) for schizophrenia. Schizophr. Res. 
80(2–3), 357–359 (2005).

•	 First	integrated	approach	to	improve	
social	cognitive	deficits	in	schizophrenia.

43 Roberts DL, Penn DL, Labate D, Margolis 
SA, Sterne A. Transportability and 
feasibility of Social Cognition And 
Interaction Training (SCIT) in community 
settings. Behav. Cogn. Psychother. 38(1), 
35–47 (2010).

44 Roberts DL, Penn DL. Social cognition 
and interaction training (SCIT) for 
outpatients with schizophrenia: 
a preliminary study. Psychiatry Res. 
166(2–3), 141–147 (2009).

45 Tas C, Danaci AE, Cubukcuoglu Z, Brüne 
M. Impact of family involvement on social 
cognition training in clinically stable 
outpatients with schizophrenia – a 
randomized pilot study. Psychiatry Res. 
doi:10.1016/j.psychres.2011.07.031 (2011) 
(Epub ahead of print).

46 Brenner HD, Hodel B, Roder V, Corrigan 
P. Treatment of cognitive dysfunctions and 
behavioral deficits in schizophrenia. 
Schizophr. Bull. 18(1), 21–26 (1992).

47 Eack SM, Hogarty GE, Greenwald DP, 
Hogarty SS, Keshavan MS. Cognitive 
enhancement therapy improves emotional 
intelligence in early course schizophrenia: 
preliminary effects. Schizophr. Res. 
89(1–3), 308–311 (2007).

48 Eack SM, Greenwald DP, Hogarty SS, 
Keshavan MS. One-year durability of the 
effects of cognitive enhancement therapy 
on functional outcome in early 
schizophrenia. Schizophr. Res. 120(1–3), 
210–216 (2010).

49 Hogarty GE, Flesher S. Developmental 
theory for a cognitive enhancement therapy 
of schizophrenia. Schizophr. Bull. 25(4), 
677–692 (1999).

50 Hogarty GE, Flesher S, Ulrich R et al. 
Cognitive enhancement therapy for 
schizophrenia: effects of a 2-year 
randomized trial on cognition and 
behavior. Arch. Gen. Psychiatry 61(9), 
866–876 (2004).

51 Wykes T, van der Gaag M. Is it time to 
develop a new cognitive therapy for 
psychosis – cognitive remediation therapy 
(CRT)? Clin. Psychol. Rev. 21(8), 
1227–1256 (2001).

52 McGurk SR, Wykes T. Cognitive 
remediation and vocational rehabilitation. 
Psychiatr. Rehabil. J. 31(4), 350–359 
(2008).

53 van der Gaag M, Kern RS, van den Bosch 
RJ, Liberman RP. A controlled trial of 

cognitive remediation in schizophrenia. 
Schizophr. Bull. 28(1), 167–176 (2002).

54 Kurtz MM, Moberg PJ, Gur RC, Gur RE. 
Results from randomized, controlled trials 
of the effects of cognitive remediation on 
neurocognitive deficits in patients with 
schizophrenia. Psychol. Med. 34(3), 
569–570 (2004).

55 Penades R, Catalan R, Salamero M et al. 
Cognitive remediation therapy for 
outpatients with chronic schizophrenia: 
a controlled and randomized study. 
Schizophr. Res. 87(1–3), 323–331 (2006).

56 Liberman RP, Mueser KT, Wallace CJ. 
Social skills training for schizophrenic 
individuals at risk for relapse. Am. J. 
Psychiatry 143(4), 523–526 (1986).

57 Mueser KT, Penn DL. Meta-analysis 
examining the effects of social skills 
training on schizophrenia. Psychol. Med. 
34(7), 1365–1367 (2004).

58 Wölwer W, Frommann N, Halfmann S, 
Piaszek A, Streit M, Gaebel W. Remediation 
of impairments in facial affect recognition 
in schizophrenia: efficacy and specificity of 
a new training program. Schizophr. Res. 
80(2–3), 295–303 (2005).

59 Ekman P. Emotions Revealed: Recognizing 
Faces and Feelings To Improve 
Communication and Emotional Life. Times 
Books, New York, NY, USA (2003).

60 Moritz S, Woodward TS. Metacognitive 
training in schizophrenia: from basic 
research to knowledge translation and 
intervention. Curr. Opin. Psychiatry 20(6), 
619–625 (2007).

••	 Describes	a	novel	approach	to	improve	
metacognition	and	social	cognition	in	
patients	with	schizophrenia.

61 Aghotor J, Pfueller U, Moritz S, Weisbrod 
M, Roesch-Ely D. Metacognitive training 
for patients with schizophrenia (MCT): 
Feasibility and preliminary evidence for its 
efficacy. J. Behav. Ther. Exp. Psychiatry 
41(3), 207–211 (2010).

62 Horan WP, Kern RS, Tripp C et al. Efficacy 
and specificity of Social Cognitive Skills 
Training for outpatients with psychotic 
disorders. J. Psychiatr. Res. 45(8), 
1113–1122 (2011).

63 Sanz DG, Lorenzo MD, Seco RB et al. 
Efficacy of a social cognition training 
program for schizophrenic patients: a pilot 
study. Span. J. Psychol. 12, 184–191 (2009).

64 Kurtz MM, Richardson CL. Social 
Cognitive Training for Schizophrenia: 
a meta-analytic investigation of controlled 
research. Schizophr. Bull. doi:10.1093/
schbul/sbr036 (2011) (Epub ahead of print).

65 Allen DN, Strauss GP, Donohue B, van 
Kammen DP. Factor analytic support for 
social cognition as a separable cognitive 
domain in schizophrenia. Schizophr. Res. 
93(1–3), 325–333 (2007).

66 Mancuso F, Horan WP, Kern RS, Green 
MF. Social cognition in psychosis: 
multidimensional structure, clinical 
correlates, and relationship with functional 
outcome. Schizophr. Res. 125(2–3), 
143–151 (2011). 

67 van Hooren S, Versmissen D, Janssen I 
et al. Social cognition and neurocognition 
as independent domains in psychosis. 
Schizophr. Res. 103(1–3), 257–265 (2008).

68 Fett AK, Viechtbauer W, Dominguez MD, 
Penn DL, van Os J, Krabbendam L. The 
relationship between neurocognition and 
social cognition with functional outcomes 
in schizophrenia: a meta-analysis. 
Neurosci. Biobehav. Rev. 35(3), 573–588 
(2011).

69 Choi J, Medalia A. Intrinsic motivation 
and learning in a schizophrenia spectrum 
sample. Schizophr. Res. 118(1–3), 12–19 
(2010).

•	 Highlights	the	importance	of	intrinsic	
motivation	and	learning	potential	on	
social	functioning	and	cognitive	
remediation	training.

70 Gard DE, Fisher M, Garrett C, Genevsky 
A, Vinogradov S. Motivation and its 
relationship to neurocognition, social 
cognition, and functional outcome in 
schizophrenia. Schizophr. Res. 115(1), 
74–81 (2009).

71 Medalia A, Brekke J. In search of a 
theoretical structure for understanding 
motivation in schizophrenia. Schizophr. 
Bull. 36(5), 912–918 (2010). 

72 Lysaker PH, Daroyanni P, Ringer JM, 
Beattie NL, Strasburger AM, Davis LW. 
Associations of awareness of illness in 
schizophrenia spectrum disorder with 
social cognition and cognitive perceptual 
organization. J. Nerv. Ment. Dis. 195(7), 
618–621 (2007). 

73 Lysaker PH, Olesek KL, Warman DM 
et al. Metacognition in schizophrenia: 
correlates and stability of deficits in theory 
of mind and self-reflectivity. Psychiatry Res. 
doi:10.1016/j.psychres.2010.07.016 (2010) 
(Epub ahead of print).

74 Lysaker PH, Shea AM, Buck KD et al. 
Metacognition as a mediator of the effects 
of impairments in neurocognition on 
social function in schizophrenia spectrum 
disorders. Acta Psychiatr. Scand. 122(5), 
405–413 (2010).

Potential therapeutic avenues to tackle social cognition problems in schizophrenia



Expert Rev. Neurother. 12(1), (2012)80

Review

•	 Points	out	metacognition	as	a	mediator	
between	neurocognition	and	social	
functioning.	

75 Medalia A, Thysen J. Insight into 
neurocognitive dysfunction in 
schizophrenia. Schizophr. Bull. 34(6), 
1221–1230 (2008).

76 Fiszdon JM, McClough JF, Silverstein 
SM, Bell MD, Jaramillo JR, Smith TE. 
Learning potential as a predictor of 
readiness for psychosocial rehabilitation in 
schizophrenia. Psychiatry Res. 143(2–3), 
159–166 (2006).

77 Semerari A, Carcione A, Dimaggio G 
et al. Assessing problematic states in 
patients’ narratives: the grid of 
problematic states. Psychother. Res. 13(3), 
337–353 (2003).

78 Davis LW, Eicher AC, Lysaker PH. 
Metacognition as a predictor of 
therapeutic alliance over 26 weeks of 
psychotherapy in schizophrenia. 
Schizophr. Res. 129(1), 85–90 (2011).

79 Green MF, Olivier B, Crawley JN, Penn 
DL, Silverstein S. Social cognition in 
schizophrenia: recommendations from the 
measurement and treatment research to 
improve cognition in schizophrenia new 
approaches conference. Schizophr. Bull. 
31(4), 882–887 (2005).

80 Freeman D, Garety PA, Bebbington P 
et al. The psychology of persecutory 
ideation II: a virtual reality experimental 
study. J. Nerv. Ment. Dis. 193(5), 309–315 
(2005).

81 Freeman D, Pugh K, Garety P. Jumping to 
conclusions and paranoid ideation in the 
general population. Schizophr. Res. 
102(1–3), 254–260 (2008).

82 Carter CS, Barch DM, Gur R, Pinkham 
A, Ochsner K. CNTRICS final task 
selection: social cognitive and affective 
neuroscience-based measures. Schizophr. 
Bull. 35(1), 153–162 (2009). 

83 Marder SR, Fenton W. Measurement and 
treatment research to improve cognition in 
schizophrenia: NIMH MATRICS 
initiative to support the development of 
agents for improving cognition in 
schizophrenia. Schizophr. Res. 72(1), 5–9 
(2004).

84 Cacioppo JT, Berntson GG. Social 
psychological contributions to the decade 
of the brain. Doctrine of multilevel 
analysis. Am. Psychol. 47(8), 1019–1028 
(1992).

85 Lewis DA, Levitt P. Schizophrenia as a 
disorder of neurodevelopment. Ann. Rev. 
Neurosci. 25(1), 409–432 (2002).

86 Fujiwara H, Hirao K, Namiki C et al. 
Anterior cingulate pathology and social 
cognition in schizophrenia: a study of gray 
matter, white matter and sulcal 
morphometry. Neuroimage 36(4), 
1236–1245 (2007).

87 Hirao K, Miyata J, Fujiwara H et al. 
Theory of mind and frontal lobe pathology 
in schizophrenia: a voxel-based 
morphometry study. Schizophr. Res. 
105(1–3), 165–174 (2008).

88 Yamada M, Hirao K, Namiki C et al. 
Social cognition and frontal lobe pathology 
in schizophrenia: a voxel-based 
morphometric study. Neuroimage 35(1), 
292–298 (2007).

89 Miyata J, Yamada M, Namiki C et al. 
Reduced white matter integrity as a neural 
correlate of social cognition deficits in 
schizophrenia. Schizophr. Res. 119(1–3), 
232–239 (2010).

90 Skudlarski P, Jagannathan K, Anderson K 
et al. Brain connectivity is not only lower 
but different in schizophrenia: a combined 
anatomical and functional approach. Biol. 
Psychiatry 68(1), 61–69 (2010).

91 Stephan KE, Baldeweg T, Friston KJ. 
Synaptic plasticity and dysconnection in 
schizophrenia. Biol. Psychiatry 59(10), 
929–939 (2006).

92 Skuse D, Morris J, Lawrence K. 
The amygdala and development of the 
social brain. Ann. NY Acad. Sci. 1008, 
91–101 (2003).

93 Li H, Chan RC, Mcalonan GM, Gong QY. 
Facial emotion processing in schizophrenia: 
a meta-analysis of functional neuroimaging 
data. Schizophr. Bull. 36(5), 1029–1039 
(2010). 

94 Amodio DM, Frith CD. Meeting of minds: 
the medial frontal cortex and social 
cognition. Nat. Rev. Neurosci. 7(4), 
268–277 (2006).

95 Saxe R, Baron-Cohen S. The neuroscience 
of theory of mind. Soc. Neurosci. 1(3–4), 
i–ix (2006). 

96 Abu-Akel A, Shamay-Tsoory S. 
Neuroanatomical and neurochemical bases 
of theory of mind. Neuropsychologia 49, 
2971–2984 (2011).

97 Brüne M, Lissek S, Fuchs N et al. An fMRI 
study of theory of mind in schizophrenic 
patients with ‘passivity’ symptoms. 
Neuropsychologia 46(7), 1992–2001 (2008).

98 Brunet E, Sarfati Y, Hardy-Baylé MC, 
Decety J. Abnormalities of brain function 
during a nonverbal theory of mind task in 
schizophrenia. Neuropsychologia 41(12), 
1574–1582 (2003).

99 Lee KH, Brown WH, Egleston PN et al. 
A functional magnetic resonance imaging 
study of social cognition in schizophrenia 
during an acute episode and after recovery. 
Am. J. Psychiatry 163(11), 1926–1933 
(2006). 

100 Russell TA, Rubia K, Bullmore ET et al. 
Exploring the social brain in schizophrenia: 
left prefrontal underactivation during 
mental state attribution. Am. J. Psychiatry 
157(12), 2040–2042 (2000). 

101 Walter H, Ciaramidaro A, Adenzato M 
et al. Dysfunction of the social brain in 
schizophrenia is modulated by intention 
type: an fMRI study. Soc. Cogn. Affect. 
Neurosci. 4(2), 166–176 (2009).

102 Waddington JL. Neuroimaging and other 
neurobiological indices in schizophrenia: 
relationship to measurement of functional 
outcome. Br. J. Psychiatry Suppl. 50, 
S52–S57 (2007).

•	 Review	on	the	use	of	neuroimaging	for	
investigating	the	relationship	between	
cognition	and	social	functioning.

103 Whalley HC, Simonotto E, Moorhead W 
et al. Functional imaging as a predictor of 
schizophrenia. Biol. Psychiatry 60(5), 
454–462 (2006).

••	 Review	on	the	use	of	neuroimaging	as	a	
predictive	tool	for	treatment	outcome	in	
schizophrenia.	

104 Brunet-Gouet E, Achim AM, Vistoli D, 
Passerieux C, Hardy-Baylé MC, Jackson 
PL. The study of social cognition with 
neuroimaging methods as a means to 
explore future directions of deficit 
evaluation in schizophrenia. Psychiatry Res. 
doi:10.1016/j.psychres.2010.11.029 (2010) 
(Epub ahead of print).

105 Kurtz MM, Jeffrey SB, Rose J. Elementary 
neurocognitive function, learning potential 
and everyday life skills in schizophrenia: 
what is their relationship? Schizophr. Res. 
116(2–3), 280–288 (2010).

106 Gold JM, Waltz JA, Prentice KJ, Morris 
SE, Heerey EA. Reward processing in 
schizophrenia: a deficit in the 
representation of value. Schizophr. Bull. 
34(5), 835–847 (2008).

107 Decety J, Lamm C. The role of the right 
temporoparietal junction in social 
interaction: how low-level computational 
processes contribute to meta-cognition. 
Neuroscientist 13(6), 580–593 (2007).

108 Rubin LH, Carter CS, Drogos L, 
Pournajafi-Nazarloo H, Sweeney JA, Maki 
PM. Peripheral oxytocin is associated with 
reduced symptom severity in schizophrenia. 
Schizophr. Res. 124(1–3), 13–21 (2010).

Brown, Tas & Brüne



www.expert-reviews.com 81

Review

109 Heinrichs M, von Dawans B, Domes G. 
Oxytocin, vasopressin, and human social 
behavior. Front. Neuroendocrinol. 30(4), 
548–557 (2009).

110 Rosenfeld AJ, Lieberman JA, Jarskog LF. 
Oxytocin, dopamine, and the amygdala: 
a neurofunctional model of social cognitive 
deficits in schizophrenia. Schizophr. Bull. 
37(5), 1077–1087 (2011).

111 Feifel D, MacDonald K, Nguyen A et al. 
Adjunctive intranasal oxytocin reduces 
symptoms in schizophrenia patients. Biol. 
Psychiatry 68(7), 678–680 (2010).

112 Pedersen CA, Gibson CM, Rau SW et al. 
Intranasal oxytocin reduces psychotic 
symptoms and improves theory of mind 
and social perception in schizophrenia. 
Schizophr. Res. 132(1), 50–53 (2011). 

•	 Important	study	using	oxytocin	
administration	as	a	potential	treatment	to	
improve	social	cognition	in	schizophrenia.

113 Zaki J, Ochsner K. The need for a 
cognitive neuroscience of naturalistic social 
cognition. Ann. NY Acad. Sci. 1167, 16–30 
(2009).

114 Schilbach L, Wohlschlaeger AM, Kraemer 
NC et al. Being with virtual others: neural 
correlates of social interaction. 
Neuropsychologia 44(5), 718–730 (2006).

115 Beauchamp MH, Anderson V. SOCIAL: 
an integrative framework for the 
development of social skills. Psychol. Bull. 
136(1), 39–64 (2010).

116 McCrone P, Craig TK, Power P, Garety 
PA. Cost-effectiveness of an early 
intervention service for people with 
psychosis. Br. J. Psychiatry 196(5), 377–382 
(2010).

117 Burdick KE, Gopin CB, Malhotra AK. 
Pharmacogenetic approaches to cognitive 
enhancement in schizophrenia. Harv. Rev. 
Psychiatry 19(3), 102–108 (2011).

118 Freeman D. Studying and treating 
schizophrenia using virtual reality: a new 
paradigm. Schizophr. Bull. 34(4), 605–610 
(2008).

•	 Innovative	study	looking	at	the	potential	
for	virtual	reality	environments	with	
patients	with	schizophrenia.

119 Park KM, Ku J, Choi SH et al. A virtual 
reality application in role-plays of social 
skills training for schizophrenia: 
a randomized, controlled trial. Psychiatry 
Res. 189(2), 166–172 (2011).

120 Abdel-Hamid M, Lehmkämper C, Sonntag 
C, Juckel G, Daum I, Brüne M. Theory of 
mind in schizophrenia: the role of clinical 
symptomatology and neurocognition in 
understanding other people’s thoughts and 
intentions. Psychiatry Res. 165(1–2), 19–26 
(2009).

121 Sprong M, Schothorst P, Vos E, Hox J, 
Van Engeland H. Theory of mind in 
schizophrenia: meta-analysis. Br. J.
Psychiatry 191, 5–13 (2007).

122 Brüne M, Özgürdal S, Ansorge N 
et al. An fMRI study of ‘theory of mind’ in 
at-risk states of psychosis: comparison with 
manifest schizophrenia and healthy 
controls. Neuroimage 55(1), 329–337 
(2011).

123 Irani F, Platek SM, Panyavin IS et al. 
Self-face recognition and theory of mind in 
patients with schizophrenia and first-degree 
relatives. Schizophr. Res. 88(1–3), 151–160 
(2006).

Potential therapeutic avenues to tackle social cognition problems in schizophrenia




