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Abstract

In the last decades, research from cognitive science, clinical psychology, psychiatry, and social
neuroscience has provided mounting evidence that several social cognitive abilities are impaired
in people with schizophrenia and contribute to functional difficulties and poor clinical out-
comes. Social dysfunction is a hallmark of the illness, and yet, social cognition is seldom assessed
in clinical practice or targeted for treatment. In this article, 17 international experts, from three
different continents and six countries with expertise in social cognition and social neuroscience
in schizophrenia, convened several meetings to provide clinicians with a summary of the most
recent international research on social cognition evaluation and treatment in schizophrenia, and
to lay out primary recommendations and procedures that can be integrated into their practice.
Given that many extant measures used to assess social cognition have been developed in North
America or Western Europe, this article is also a call for researchers and clinicians to validate
instruments internationally and we provide preliminary guidance for the adaptation and use of
social cognitive measures in clinical and research evaluations internationally. This effort will
assist promoting scientific rigor, enhanced clinical practice, and will help propel international
scientific research and collaboration and patient care.

Introduction

In recent decades, the study of the cognitive processes underlying social behavior have become
integral in the cognitive sciences. Social cognition is defined as the cognitive processes underlying
social interactions, and there is mounting evidence that several of these processes are often
impaired in people with schizophrenia, contributing to difficulties in functioning and poor
outcomes [1–3] . Despite social dysfunction being a hallmark of the illness, social cognition is
seldom assessed in clinical practice or targeted for treatment. Therefore, this paper aimed to
provide clinicians working within varied settings and cultures with the most recent research on
social cognition evaluation and treatment in schizophrenia, and preliminary guidance for the use
and adaptations of social cognitive measures internationally in research and clinical care. To
make this work relevant from a cross-cultural perspective, we brought together 17 international
experts, with expertise in social cognition and social neuroscience in schizophrenia, from three
different continents and six countries, allowing us to identify the best clinical practices that can be
translated from research into different cultures.

Social cognition and social functioning

Social cognition comprises several psychological processes involved in perception, encoding,
storage, retrieval, and regulation of social information [4]. Like nonsocial cognition, social
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cognition encompasses a range of constructs. A group of experts
from the United States identified a set of constructs that are
considered most relevant for schizophrenia, including emotion
processing, theory of mind, social perception/knowledge, and attri-
butional style [5]. In recent years, evidence for empathy and
metacognition skills [5, 6] as important constructs for under-
standing social dysfunction in schizophrenia have also emerged.
The next sections present and define these constructs.

Social cognition constructs

Emotion processing is the ability to perceive and manage emotions
[5]. It includes both low-level and high-level processes. The low-
level processes typically include the ability to identify and recognize
emotions from facial expressions or other cues, for example, pros-
ody (voice intonations) and posture [5]. High-level processes, on
the other hand, relate to a deeper understanding of the emotions of
others, for example, understanding that a combination of simple
emotions can create amore complex emotion [5]. Emotionprocessing
deficits have been reported in different clinical populations, notably
schizophrenia spectrum disorders, autism spectrum disorder, and
head trauma [7, 8] .

Theory of mind (ToM) is a high-level construct referring to the
ability to infer the mental states of others (for example, their
intentions, beliefs, knowledge, or emotions) [9]. To infer a mental
state adequately, many sources of information must be considered
[9], including what is perceived in the current environment (notably
the recognition of emotional expressions and contextual elements)
and information stored in memory (including general social know-
ledge). ToM deficits are common in several clinical populations,
including people with schizophrenia, bipolar disorder, autism spec-
trum disorder, Parkinson’s disease, and other disorders [8].

Social perception involves the general processes required for
decoding, understanding, and interpreting social cues [5]. One
aspect of social perception that can more readily be evaluated is
social knowledge, that is, the understanding of the rules, roles, and
social behaviors typically expected in various situations [5, 9] (e.g.,
people would not be expected to interact the same way with their
colleagues as they would with their spouse). Social knowledge is
affected in people with schizophrenia, but the deficits may depend
on the specific task being used or the stage of the illness [10].

Attributional style refers to the way an individual usually inter-
prets the cause of social behavior [5]. People with schizophrenia
who have persecutory delusions tend to blame others for negative
situations and negative social outcomes [5, 11–13]. People without
psychopathology tend to see themselves as the cause of positive
events and tend to attribute negative events to others or the context
(self-serving bias) [13]. Other biases include the negative bias,
where people tend to interpret situations more negatively, and
the personalizing bias, where people tend to easily blame others
for negative situations rather than considering the influence of
circumstances. Attribution biases are observed in many different
clinical populations, including anxiety disorders, depression, and
people with schizophrenia who present with delusions [13, 14].

Other emerging constructs: empathy and social metacognition

Empathy is an important, complex construct in the field of social
cognition. Current models suggest that empathy involves an
affective component, a cognitive component, and a regulation
component [15]:

(1) Affective empathy component: Affective response of shared
emotional resonance with what the other person is going
through, which has been conceptualized to be fairly auto-
matic and bottom-up (e.g., “I feel what you are feeling”).

(2) Cognitive empathy component: The cognitive ability to put
oneself in another’s shoes (also called perspective-taking or
cognitive empathy), which is similar to ToM skills as it
involves an understanding that the other person has a par-
ticular affective state that may differ from one’s own (e.g., “I
understand what you are feeling”).

(3) Emotion regulation: The ability to manage one’s personal
response to the emotions of others. This ability is crucial for
the distinction of self vs other’s emotions and for the ability to
manage one’s personal affective state when facing the other’s
affective state. A failure of this process can lead someone to
feel overwhelmed by the emotions of other people.

Empathydeficits have been extensively documented in schizophrenia,
especially for the cognitive component of empathy [16–18]. However,
whether individuals with schizophrenia have deficits in the affective
component of empathy is still a debate as studies have shown mixed
results [19–22].

As for metacognition skills, they are the ability to evaluate
thoughts, including one’s own and those of others [5] . While there
is yet no consensus on a singlemodel ofmetacognition that identifies
its processes or their definition, such a model will likely group
together several of the other aspects of social cognition already
mentioned (e.g., ToM, social knowledge, emotion regulation) and
include an overarching self-awareness.

Social cognition and social functioning

Extensive evidence has shown that social cognitive deficits are
pervasive in individuals with schizophrenia. In their meta-analysis
of peer-reviewed studies from 1980 to 2011 targeting social cogni-
tion abilities in schizophrenia, Savla and colleagues [2] revealed that
individuals with schizophrenia show large impairments in the
domains of social perception (Hedge’s g =1.04), ToM (g = 0.96),
emotion perception (g = 0.89), and emotion processing (g = 0.88)
[2], these deficits being present at all stages of the illness although to
lesser extent in the early stages of the disease [2, 4, 23–25]. As social
cognition involves the use of mental operations and processes, it is
intricately related to neurocognition [2, 26–28]. While neurocogni-
tion and social cognition play an important role in predicting
everyday functioning [3], the extent to which each predicts func-
tioning can depend on the exact domain of neurocognition or social
cognition being measured. Many studies have examined the role of
social cognition, neurocognition and social functioning [1, 27, 29–32],
and several meta-analyses have attempted to describe their specific
contributions. Importantly, a meta-analysis by Halverson et al. [3]
revealed that social cognition explained more unique variance in
function than neurocognition and that social cognition mediated
the relationship between neurocognition and functional outcome
[3]. This mediation has also been supported by many other studies
and meta-analyses [1, 27, 30–32]. A more recent semisystematic
analysis by Kharawala et al. [33] supported this mediation and went
further into dissecting the functional outcomes into functional cap-
acity and real-world functioning. It found that while both neurocog-
nition and social cognition were associated with functional capacity
and real-world functioning, social cognition played a larger role in
these outcomes [33].
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ToM has been shown to have a strong relationship with func-
tioning [1, 34, 35], with negative impacts of ToM deficits on several
important social functioning impairments, such as poorer personal
independence, hygiene, and worse levels of school and work func-
tioning [35–37]. Furthermore, ToM interventions have been shown
to improve functioning [38]. In addition to ToM, emotion percep-
tion and recognition also show strong relationships with social
functioning in several studies [34, 39].

In summary, evidence suggests that social cognition is a stronger
predictor of social functioning than neurocognition, explaining a
meaningful percent ofunique variance in functioning [1, 3, 30].How-
ever, this complex relationship is still a matter of research, as many
factors can influence social functioning such as negative symptoms
and metacognition [33], and the type of instrument utilized for
assessment (such as self-report vs observer report) [33, 40]. Despite
general scientific agreement on the pervasiveness of the social cog-
nition deficits in schizophrenia and the strong relationship of these
impairments to social functioning, there is not yet a commonly
accepted approach to testing and treating social cognitive deficits.
Although more research is needed, what is already established is
sufficient to offer a first attempt at laying out preliminary recom-
mendations and procedures that clinicians can use and integrate into
their practice.

The need for testing for social cognition in schizophrenia

There has not been any international consensus on how to bring
social cognition to clinical practice. We believe the field has now
generated sufficient international evidence to allow us tomake such
recommendations.

Social cognition as a perceived need of patients

People with schizophrenia themselves report links between their
social cognitive skills and everyday function. A needs assessment
survey on social cognition in people with schizophrenia was
conducted in Japan [41]. With a newly developed questionnaire,
KEA-SC (Survey Questionnaire on Knowledge, Experience, and
Awareness of Social Cognition), data from 232 people with
schizophrenia and 494 healthy subjects were analyzed, being
weighted according to the demographics of the national popu-
lation in Japan. The results showed that less than a quarter of
both groups were familiar with the term or concept of social
cognition and that less than 5% had experienced being assessed
or treated for social cognition. In contrast, more than half of both
groups were aware of the relationship between social cognition
and social functioning when being given additional detailed
examples of social situations, with the results for people with
schizophrenia being significantly higher than those for the healthy
subjects.

To understand the perceived need of patients in this area,
questionnaires, such as the Observable Social Cognition Rating
Scale (OSCARS), have been developed to assess subjective social
cognition difficulties [42, 43]. Studies using this tool have shown
that individuals with schizophrenia were conscious of greater
difficulties explaining social situations or behaviors that require
social cognition, compared with healthy controls. These studies
revealed that although people with schizophrenia are usually
assumed to have a limited perception of their psychological and
cognitive symptoms [44, 45], their subjective report of social
cognition difficulties was associated with their reports of poorer
social functioning [41] and mediated the relationship between

neurocognition and social functioning [46]. These results suggest
that interventions in social cognition might not only address
clinical outcomes but also may relate closely to the client’s own
perceptions of deficits.

Social cognition as transdiagnostic phenotype

Besides being an important powerful predictor of functioning and
an area of subjective functional need for patients with SZ as
described above, social cognition deficits are present in other
psychiatric disorders highlighting the importance of this as a
transdiagnostic domain [47]. A prime example is autism spectrum
disorder (ASD), where social communication deficits are required
to establish the diagnosis (along with repetitive and restrictive
behaviors and interests) [48]. A recent meta-analysis demonstrated
qualitatively and quantitatively similar deficits in SZ and ASD
across standardized tests assessing different social cognitive con-
structs, including emotion processing and ToM [8, 49, 50]. More-
over, overlap in psychosis-related negative symptoms and to a
lesser degree in positive symptoms [51] as well as co-diagnoses
[52] have been reported. Social cognitive deficits have also been
demonstrated in other psychotic disorders, such as bipolar dis-
order, mood disorders (e.g., major depression), eating disorders,
and personality disorders [53].While careful clinical assessments of
other symptoms for accurate differential diagnosis are warranted,
cross-validation of overlap and divergence in underlyingmechanisms
can enhance individualized treatment optimization, independent of
specific clinical categorical diagnosis [54].

Recommendations for the use of social cognitive measures
internationally

Current cross-cultural landscape of social cognition

As part of regular practice, clinicians and researchers in schizo-
phrenia should conduct a careful social cognitive assessment when
examining the overall cognitive profile of an individual. We rec-
ommend the use of measures that have been validated and have
good psychometric properties, not only in the country of origin
where the measure was created, but that also received a thorough
cross-national and cross-cultural validation process if available, to
ensure construct validity invariance across and within cultures and
languages. The NIMH “Social Cognition Psychometric Evaluation”
(SCOPE) study was designed to create consensus in the schizo-
phrenia field on the main core domains of social cognition using a
panel of experts and to identify measures that would most reliably
assess those domains, emphasizing their potential use in interven-
tion studies [5, 6, 55]. It launched in 2013 and involved five phases
until 2018. Phase 1 included surveying experts in the field to
identify the core domains and assessments of social cognition; in
phase 2, the most promising social cognition tasks were selected by
the experts using the RAND consensus method; and in phase 3 the
candidate measures were administered to 179 individuals with SZ
and 104 healthy controls (HCs), and their psychometric properties
were examined. In phase 4, the candidatemeasures with inadequate
psychometric qualities were modified and pilot tested for postpsy-
chometric assessment, and in phase 5, a final validation study was
conducted with the final measures in 218 individuals with SZ and
154 HCs to assess their psychometric properties and their relation-
ship with functional outcomes. The following measures were
recommended for assessing the core constructs of social cognition
in schizophrenia, especially in clinical trials [6]:
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- Emotion processing: The Bell Lysaker Emotion Recognition
Task (BLERT) [56] with suitable use in clinical trials and the
Penn Emotion Recognition Task (ER-40) [57] with adequate
psychometric properties but with limitations [6].

- ToM/mental state attribution: The hinting task (Hinting) [58]
with suitable use in clinical trials and the reading the mind in
the eyes test (Eyes) [59] as suitable but with concerns on its
reliance on verbal content and equivalence of alternate forms,
with final recommendation to treat it with caution. The aware-
ness of social inferences task (TASIT) [60] was considered a
possible candidate with similar concerns as the Eyes test [6].

- Social perception: None of the evaluated measures in social
perception had strong psychometric properties to be considered
advisable for clinical trials. The Mini Profile of Nonverbal Sen-
sitivity (MiniPONS) [61] and the Social Attribution Task-MC
(SAT-MC) [62] were considered to be candidates but they did
not show adequate psychometric properties [6].

- Attributional style: Similar to the domain of social perception,
none of the measures of attributional style were recommended;
however, the intentional bias task (IBT) [63] was brought up as
a possible candidate for further study [6].

The expert authors did not recommend the Ambiguous Intentions
Hostility Questionnaire (AIHQ) [64], the relationship across
domains (RAD) task [65] nor the trustworthiness task (Trust) [6,
66] because of their inadequate psychometric properties [6]. Add-
itionally, a recent large systematic review by Vita et al. [40] pro-
viding extensive guidance recommendations by the European
Psychiatric Association (EPA) on assessment of cognitive and
social cognitive impairments agreed with the Pinkham et al. [6]
study on the use of the BLERT and the Hinting task to assess
emotion processing and ToM, respectively [6]. However, it also
included in their recommendations the use of the TASIT to assess
these processes. Based on the inadequate psychometric properties
shown in the studies reviewed, they discouraged the use of RAD,
MiniPONS, and the SAT-MC for social perception as well as
discouraged the use of the AIHQ, and the trustworthiness task to
assess attributional style [40].

The SCOPE study as well as the EPA recommendations on the
assessment of social cognitive impairments also concurred on the
use of the Mayer-Salovey-Caruso Emotional Intelligence Test
(MSCEIT) [67, 68]. The MSCEIT was originally developed to
measure emotional intelligence (EI) and was divided into four
branches or skill groups of EI: (a) perceiving emotion, (b) using
emotion to facilitate thought, (c) understanding emotions, and
(d) managing emotions; each of them being measured by two tasks.
The MSCEIT was originally validated in English in 2,112 speaking
adult individuals across seven countries (the United States,
South Africa, India, Philippines, the United Kingdom, Scotland,
and Canada)[67, 68], and it has also been validated in Italian [69],
and Chinese [70], Spanish [71], and German [72]. Because its good
psychometric properties had already been tested before the SCOPE
study [73, 74] and the EPA recommendations, they were not
included as part of their studies although it was nominated as a
candidatemeasure for examining social cognition [5, 40]. Addition-
ally, the managing emotions (MEs) branch of the MSCEIT was
selected to be included in the Measurement and Treatment
Research to Improve Cognition in Schizophrenia (MATRICS)
initiative [74, 75], as the representative measure of social cognition,
although it specifically measures emotion management and emo-
tion relations (MSCEIT-ME). Helleman et al. [75] validated the

MSCEIT-ME in several cultural contexts and languages such as
Hindi, Japanese, Simplified Chinese, Russian, Spanish for Spain,
and Spanish for Central and South America, and currently the
MATRICS Consensus Cognitive Battery (MCCB), which includes
theMSCEIT-ME offers versions in numerous languages and norms
in Chinese Simplified, German, Hindi, Italian, Japanese, Russian
andSpanish fromSpain, and Spanish fromCentral and SouthAmerica
[76] (https://www.matricsinc.org/available-language-versions/).

It is important that clinicians and researchers use the above-
mentioned validated measures (i.e., Hinting Task, BLERT, and
ER-40) in their own language and cultural framework, if available.
However, these may not be readily adapted and validated in many
countries with different languages and cultural and societal context.
As pointed out by Hajdúk et al. [77], even though some measures
may have adequate psychometric properties in the country of
creation, that cannot be equally assumed for their “translated
targeted” counterpart in other countries. A psychological test
developed to measure a construct in one language and country
cannot be presumed to measure the same construct similarly when
translated into another cultural and linguistic environment [78]. In
the realm of social cognition, this is even a greater possibility, as
social cognitive stimuli may employ, for example, paragraphs por-
traying social interactions embedded in a cultural context, facial
stimuli with specific ethnicity/race and specific cultural attire, or
video clips in which the speaker communicates a message that is
appropriate for a specific culture context. For example, the BLERT,
as it includes only video clips portraying a Caucasian male, may
show lower construct validity in other non-Western-English speak-
ing countries or even within the same country but as a cross-racial
effect. Pinkham et al. [79] examined the race effect on the perform-
ance in the BLERT and the Reading the Mind in the Eyes Test in
patients with SZ and HCs and found that African American par-
ticipants in both groups performed worse than their Caucasian
counterparts on the Eyes test and BLERT test, both tasks which
exclusively use images of Caucasian individuals for visual stimuli.
Similarly, Adams et al. [80] compared native Japanese and white
American healthy individuals’ performance on variations of the
Eyes test, composed of either Caucasian or Asian facial images.
Participants showed improved task performance and increased
brain activity when tested using images of people with shared
cultural background.

Another example of a measure to treat with caution when using
it cross-culturally is the Hinting task, as it has a high verbal reliance
for measuring ToM and it would need a thorough cultural adapta-
tion besides language. An example of the low cross-cultural con-
struct invariance of this measure is demonstrated by Lim et al.
[81]. Similar to the SCOPE study, they conducted a psychometric
evaluation of cognitive tasks in Singaporean patients with SZ and
HC. Notably, all participants in this study were fluent in English,
and tasks were administered verbatim, without any modifications
to the original versions. While overall results were relatively con-
sistent with the SCOPE study, the Hinting task, which was one of
the most strongly recommended tasks in SCOPE, showed notice-
ably less favorable psychometric properties when used in an Asian
sample. This reinforces the notion that certain tasks may not be
suited for use in non-western cultures, irrespective of language [40,
81], and the need to take into consideration the contrast between
Western individualistic cultures and Asian collectivistic cultures
[82, 83].

As research interest grows beyond the anglosphere, such insight
has led experts to call for a more “international perspective” that
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considers the potential impact of cultural differences on various
aspects of social cognition. This may involve taking a more context-
ual approach to adapting tasks (rather than a simple, literal transla-
tion), retesting the validity and utility of tasks for individual cultural
settings, or finding culture-specific assessment tools [77, 84].

The need for international measures

Asdescribed byByrne [78, 85], it is important to note that the need of
adaptation of measures can be necessary “cross-nationally” and
“cross-culturally,” as there can be national political, language, and
cultural differences within one country and cultural differences
across nations. Therefore, we aimed for a broader definition of this
process, such as “multigroup adaptation”. Despite the methodo-
logical difficulties to conduct a thorough “multigroup adaptation”
of social cognition measures, it is important to maximize its rigor-
ousness as it is the only manner to propel international scientific
research and collaboration. In a letter to the Editor of Schizophrenia
Research, Mehta et al. [84] strongly advocated for the need of social
cognitionmeasures to be validated cross-culturally, andmost current
efforts in research agree with that statement [6, 40, 77], although
there is still work to do in this area. Given this imperative need and as
a way to move forward this field of research, The Schizophrenia
International Research Society (SIRS), in 2022, created and awarded
their ResearchHarmonizationAward on the topic of social cognition
(SIRS, Research Harmonization Award, 2022).

There has been an attempt to assess the cross-cultural adapt-
ability of neurocognitive measures in schizophrenia [86, 87] which
created a precedent for this type of work. Velligan et al. [86] created
a survey, called the Cross-Cultural Adaptation Rating Scale (C-
CARS) to be completed by researchers and clinicians around the
world to assess whether the functional outcome measures they use
would be of appropriate use in their culture. In a subsequent study,
these authors provided a qualitative assessment of the potential
cross-cultural adaptation of functional outcome measures and
provided recommendations for international studies [87]. We pro-
pose that future efforts in social cognition research may use, as a
starting point, a similar approach and survey researchers around
the world on the cultural validity and suitability of the measures in
different cultures and languages. With the compilation of their
input, researchers can then provide specific cultural adaptation
guidelines for each specific social cognitive measure.

Many of the current measures used to assess social cognition
have been developed in North America and Western Europe, and
substantial current efforts are being conducted inmany countries to
develop culturally valid social cognitive assessment batteries with
adequate psychometric properties to be used locally. Some
examples of these current efforts are the Social Cognition Rating
Tools in Indian Setting (SOCRATIS) developed byMehta et al. [88]
in which the authors validate social cognitive measures for ToM,
social perception, and attributional bias. Recently, researchers in
Japan, created an expert panel to provide consensus on the use of
social cognitive measures for Japanese culture in “The Evaluation
Study for Social Cognition Measures in Japan” (ESCoM) [89, 90]
which attempted to systematically investigate the utility of social
cognition tasks for Japanese schizophrenia patients and HCs, using
both Western-developed tasks translated to Japanese and tasks
originally developed in Japan (ESCoM) [91]. In France, the Multi-
centric Research Group in Psychiatry (GDR3557 – Institut de
Psychiatrie) developed a battery for social cognition that would
measure the four social cognitive domains identified by the SCOPE
study called “ClaCos” [49, 92, 93].

Adaptation process of social cognitive measures to propel
international research

Global cross-cultural international research in psychological assess-
ment has increased exponentially in the last decades, and there has
been an increase in psychological assessment scales being translated
into multiple languages [78]. Additionally, societies have become
increasingly diverse. For example, the European Consortium on
Cross-Cultural Neuropsychology (ECCron) recently published a
position statement on the impact of diversity in culture, education,
and language in neuropsychological testing and emphasized the
pressing need to develop and implement more culturally validated
tests on social cognition and language and advocated for improve-
ment in clinical training in culturally sensitive neuropsychological
testing [94]. Given the social and cultural nature of social cognitive
measures, they may be more vulnerable to cross-nationally and
cross-culturally differences, and therefore, different adaptations
may be needed within one nation to ensure culture sensitivity and
validity and more reason that properly trained clinicians administer
them. However, it is important to note that the cross-national and
cross-cultural adaptation process of a measure requires extensive
work that may need the expertise of psychometricians, linguists,
statisticians, and psychologists, and that the mere translation of a
psychological test does not guarantee its cross-cultural equivalency
[78]. We recommend using expert cross-cultural guidelines such as
the ones provided by the International Test Commission (ITC;
https://intestcom.org) for adapting tests cross-nationally and cross-
culturally. Now, these guidelines are in their second edition, which
was prepared between 2005 and 2015 enhancing the first editionwith
the newer technology advances and practices https://www.intestcom.
org/files/guideline_test_adaptation_2ed.pdf

Additionally, Byrne [78] expanded on the ITC guidelines,
describing that there are three types of options when developing
a measure to use in cross-national research: adoption, adaptation,
and assembly. The adoption strategy relies on linguistic equivalence
between the original and the new translated measure. The adapta-
tion strategy, in addition to translation, includes psychometric
adaptation. The assembly option creates a new linguistically and
culturally accurate scale. For cross-cultural research in psychology,
the most feasible would be adaptation consistent with the ITC
Guidelines on Adapting Tests by Byrne [78]. A starting point that
is recommended before beginning the process of adaptation is to
ensure that there is cross-cultural construct equivalence across the
different national and cultural environments between the original
and the target population [78]. Below are the adaptation stages:

1) Translation stage of adaptation: It involves three substeps,
which include a (1) translation from the source to the new
language, then (2) the test is translated back to the original
language (back translation), and (3) finally using expert trans-
lators team approach, the test is examined for any discrepan-
cies in the translations.

2) Pilot and field-testing stage of adaptation: In this stage,
poorly functioning and biased items are identified, and it
involves testing the instrument with a small (pilot) and/or a
large sample (field) representative of the new group. In this
stage, sometimes researchers use cognitive interviews in which
they survey a representative sample to explain the logic of their
responses and their interpretation of the items.

3) Construct validation stage of adaptation: This stage requires
extensive psychometric statistical testing of the measure and
validation of the underlying factors structure of the new
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measure, pattern of factor loadings, and relationship among
factors with the original measure.

4) Norming stage of adaptation: This stage focuses on creating
norms for the new measure in the country where it will
be used.

Given the above information, when a clinician and/or researcher
decides to conduct social cognitive testing in their practice or
research, it is important to use research and clinical judgment to
select the appropriate measure to assess a specific social cognitive
domain. Even though there is no current existing battery that covers
all the social cognitive domains [40], we recommend using the
following guidelines:

• Ideally, the four social cognitive domains from the SCOPE trial
would be assessed (emotion perception, ToM, social perception,
and attributional bias). However, the current measures that
assess two of the domains, social perception, and social attribu-
tion, have inadequate psychometric properties and we advise
their use prudently, taking into consideration their limitations.

• Emotion perception and ToM are the domains in which the
measures retained by SCOPE presented with the largest con-
struct validity andmost robust psychometric properties (BLERT,
ER-40, and Hinting Task). Therefore, these should be prioritized
in the social cognitive evaluation. If the measures do not origin-
ated in the same country/culture/language, then the clinician/
researcher should seek a thoroughly cross-culturally adapted
version of the original measures, desirably beyond mere transla-
tion. (See Table 1 adapted from Vita et al. [40]).

• The results from the emotion perception and ToM measures
should be utilized first for the customization of a treatment
plan, and the outcome of the social perception/attributional
style measures (if administered as well) should assist as add-
itional information for confirmation of the initial plan. It is then
recommended to follow the steps laid out in Section Assessment
and treatment of social cognitive impairments in schizophrenia
for the assessment and treatment of social cognitive impairments
(See Figure 1).

Assessment and treatment of social cognitive impairments
in schizophrenia

Assessment of social cognitive deficits in schizophrenia

Assessment of social cognition performance should always be
included in the evaluation of the global cognitive profile of an
individual diagnosed with schizophrenia in clinical practice.
These assessments should include different domains of social
cognition, namely, emotion processing, ToM, and social percep-
tion [95]. The assessment should be carried out using validated
instruments with good psychometric properties, such as those
identified by the SCOPE project [5, 6, 55] or recommended by the
EPA, which are described in detail in the previous paragraphs of
the present document [95].

This assessment should be aimed at identifying both strengths
and weaknesses of the subject in the different social cognitive
domains, and, while carried in the context of a broader cognitive
evaluation, its results should not be influenced by those obtained in
neurocognitive tests (Figure 1; Figure 2). Finally, this assessment
should be conducted not only to have a better understanding of the
overall cognitive profile of the patient but also and most import-
antly to implement dedicated and effective treatment, as social

cognition deficits represent an important predictor of impaired
psychosocial functioning and a clear predictor of worse real-world
outcomes [96–99].

From the results of this assessment, three different possibilities
emerge (see Figure 1 and Figure 2): (I) a social cognitive profile

Table 1. Adaptation and expansion of the table of measures of social cognition
in schizophrenia from Vita et al., 2022

Social cognitive
domain Measure/test/task Languages/country

Emotion processing Bell Lysaker Emotion
Recognition Task
(BLERT) [1]

– Englisha [1]
– Italianb [2]
– Singapored [3]
– Japanesec [4, 5]
– Spanishc [6]

Penn Emotion Recognition
Task (ER–40) [7]

– Englisha [7]
– Singapored [3]

Theory of mind/
mental state
attribution

The Hinting Task [8] – Englisha [8]
– Dutchb [9]
– Spanishc [10]
– Portugueseb [11]
– Norwegianc [12]
– Polishc [13]
– Singapored [3]
– Japanesec [5, 14]
– Koreanc [15, 16]

The Reading the Mind in
the Eyes Test (Eyes Test)
[17]

– Englisha [17]
– Turkishc [18]
– Germanc [19]
– Spanishc [20]
– Brazilianb

– Portuguese [21]
– Persianc [22]
– Italianc [23]
– Koreanc [15, 16]
– Serbianc [24]
– Singapored [3]
– Indianc [25]

The Awareness of Social
Inferences Task
(TASIT) [26]

– Englisha [26]
– Italiana [27]
– Singapored [3}
– Danishc [28]
– Germanb [1, 29]
– Greekb [30]

Social perception SAT-MC [31] – Englisha [31]
– Japanesec [4, 5]
– Koreanc [32]
– Spanishc [33]

MiniPONS [34] – English, German,
Frencha [34]

– Singapored [3]
– Spanishc [36)]

Relationship Across
Domains Task (RAD)[36]

– Englisha [36]
– Singapored [3]

Attributional style Intentional Bias Task (IBT;
Rosset, 2008)[37]

– Englisha [37]
– Japanesec [4, 5]

Ambiguous Intentions
Hostility Questionnaire
(AIHQ)[38]

– Englisha [38]
– Singapored [3]
– Japanesec [4, 5]

The Trustworthiness task
(Trust) [39]

– Englisha [39]

aOriginal validation study.
bTranslation/adaptation only.
cTranslation/adaptation with psychometric information.
dPsychometric information without translation.
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showing no substantial impairment, (II) deficits in specific social
cognition domains, and (III) a global social cognition impairment
including multiple domains with different degrees of severity; the
majority of individuals living with schizophrenia will fall in the latter
two categories [4, 100, 101]. Individuals showing no social cognition
impairment represent aminority in the context of schizophrenia and

could benefit more from other evidence-based psychosocial inter-
ventions such as social skills training [102], cognitive-behavioral
therapy [103, 104] or metacognitive training [105], rather than from
interventions specifically targeting social cognitive performance.
These patients, having no specific deficits in social cognition abil-
ities, could also represent ideal candidates to be trained to lead

Figure 1. Flowchart for the assessment and treatment of social cognition in schizophrenia.
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peer-led interventions and provide peer support [106–108]. For
individuals showing social cognition deficits, providing social
cognition training is again recommended with the highest grade
available by recent EPA guidance [28, 40, 109]. For individuals
showing deficits only in specific social cognition domains, focused
interventions targeting only the impairment domains could be
considered. However, these patients and patients with global
social cognition deficits have been shown to consistently benefit
from social cognitive remediation interventions targeting mul-
tiple domains [110, 111].

Several validated social cognition training interventions and
programs described later are currently available for implementa-
tion into clinical practice. To provide significant improvements in
real-world outcomes, however, all these interventions should either
include bridging sessions to help transfer social cognition gains into
everyday functioning or be carefully integrated into a structured
psychiatric rehabilitation program; alternatively, they should be
provided alongside other evidence-based rehabilitation interven-
tions that can facilitate the transfer of social cognitive performance
improvements into real-world functioning [110–112].

At the conclusion and during the follow-up period of the social
cognition training intervention, social cognition performance should
be reassessed to track and measure potential treatment-related
improvements. If significant improvements with normalization are
observed, the patient should be appropriately followed, provided with
other evidence-based interventions, and considered for peer-led inter-
ventions and peer-support training. If the response to the social
cognition training intervention is partial or absent, secondary causes
of social cognition deficits in schizophrenia should be carefully
assessed. This includes potential comorbidity with ASD [113–115],
as well as primary and secondary negative symptoms [116]. Potential

causes of secondary negative symptoms include persistent positive
symptoms, antipsychotic medication side effects, such as excessive
sedation and extrapyramidal symptoms, illicit substances and alcohol
use, depressive symptoms, and social deprivation [116–118]. Consid-
ering these issues, re-evaluation of pharmacological treatment should
be considered, and implementing dedicated and targeted interventions
might be necessary to tackle these problematic clinical dimensions. In
this context, if the underlying cause of secondary negative symptoms is
identified, treated, and resolved, persisting social cognition impair-
mentsmight benefit from another trial with a social cognition training
program. Finally, social cognition performance should be periodically
reassessed in all patients alongside global cognition and real-world
functioning outcomes to track and measure potential treatment-
related improvements or other changes, to provide an effective and
personalized long-term rehabilitation program. Also see
Supplementary Material for clinical approaches for recognizing socio
cognitive deficits.

Treatments for social cognitive deficits in schizophrenia

There have been several social cognition interventions developed in
the last twenty years, and they vary in terms of modalities and how
social cognition is targeted. The interventions listed below provide a
representation of the different modalities available, but we note that
this is not an exhaustive list of all the available interventions, as it is
beyond the scope of the present review. These interventions can be
divided into (a) targeted, which are centered on solely improving a
specific social cognitive domain, (b) comprehensive, which focus on
several social cognitive domains and (c) broad-based, which may
target several social cognitive domains, but are embedded within a
broad psychosocial treatment that may address other areas of

Figure 2. Assessment of social cognitive deficits.
Note.
** Measures recommended by the SCOPE trial and Vita et al., 2022.
* Measures considered by the SCOPE trial, but they did not show adequate psychometric properties.
† See Table 1 for a list of these clinical tools translated/adapted/validated to other languages.
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functioning [119]. Additionally, newer psychotherapies have also
shown to be efficacious in improving social cognition, such as
metacognitive therapies and interventions using newer technologies
[120–122]:

A) Targeted interventions have mostly been designed to address
deficits in emotion processing and facial affect recognition,
ToM, and social perception [119]. Training of affect recognition
(TAR) [123] and theory of mind intervention (ToMI) [124] are
programs which exclusively target particular social cognitive
domains. Imitation training (IT) focuses on observation and
imitation of facial emotions and targets at affect recognition and
can target at ToM as well [122, 125, 126]. The instrumental
enrichment program (IEP) [127] targets at ToM by conducting
role plays and showing to participants new social situations and
assist them in the interpretation [119, 122].

B) Comprehensive interventions such as the social cognitive and
interaction training (SCIT) [128], the social skills training
(SCST) [129] or Remédiation de la Cognition Sociale Dans
la schizophrénie (RC2S) [130] target at a wide arrange of
social cognitive domains and have been implemented inter-
nationally [120]. The SCIT has been translated into multiple
non-English languages and employed in several countries
such as India [131], Finland [132], China [133], Japan [134],
Israel [135], Turkey [136], and Spain [137], and similarly, the
SCST in Egypt [138] and Korea [139]. The efficacy of these
interventions has been tested over the years. A review and
effect-size analysis by Kurtz et al. [140] of 16 controlled
comprehensive interventions of social cognition using seven
different models of treatment revealed large effect sizes in the
facial affect recognition domain (ES=0.84), moderate-to-large
effect sizes in ToM (ES=0.7), and a medium effect size in
attributional style (ES=0.30-0.5). A most recent meta-analysis
by Yeo [110] examining 42 studies with social cognitive
interventions without additional effects of other behavioral
interventions, revealed moderate effect sizes in social percep-
tion (g=0.46), and emotion recognition (g=0.55) and small to
moderate effect in ToM (g=0.36). Overall, evidence indicates
that social cognitive interventions may be of value to imple-
ment as a means to improve social cognition given the effect
sizes observed in the above-described studies [120].

C) Broad-based interventions may vary considerably in their
methods and the extent of their target on social cognitive
modalities [119]. Cognitive remediation therapies usually
include sessions focusing on social cognition. They primarily
address attention, memory, problem-solving skills, and execu-
tive functions [141]. Despite often not focusing on social cog-
nition specifically, these methods have shown improvements in
measures of global social cognition and social adjustment [109,
141]. Additionally, there are social cognitive computerized
remediation programs that specifically target social cognition
such as SocialVille [142]. Cognitive enhancement therapy
(CET) also focuses on social cognition providing neurocognitive
training as a “building block” [143], andmore recently, a multi-
component intervention, ecological training, has been devel-
oped that targets at social cognition by presenting participants
with scenarios describing real-world conditions, such as clips of
popular movies or real-life clips [119, 122, 144].

The above-described interventions have developed from multiple
early psychosocial interventions which included social skills training,
cognitive remediation, and cognitive-behavioral therapy (CBT) [119].
These individual or group-based therapies for social cognition include

role play, learning through repetition, and computerized exercises
with the end goal of enhancing daily functioning [128, 141]. Although
there are stillmany questions to answer in this area, such as effect sizes
when combining treatment modalities compared to active control
conditions, treatment-dose effects and the generalization of social
cognitive gains to social functioning, the outcomes observed are
promising and support pursuing of more research in this area.

A new social cognition method (SCEILESS-Social Cognition
Explicit Learning and Social Skills) is currently developed in France
combining explicit learning of emotion and perspective-taking, social
scripts, social perception, flexibility, and ToM. This method includes
30 sessions, social cognition and psychosocial skills to increase trans-
fer to daily life. SCEILESS is proposed for persons with schizophrenia
and for persons with autism, who have difficulties recognizing emo-
tions, reduction in empathy, and have difficultiesmentalizing inToM.
SCEILESS is delivered in a trans-nosographic approach with homo-
genous profiles of social cognition [50] after an evaluation of the
CLACOS battery [92]. A pilot study is an ongoing process.

Metacognitive training therapies
Interventions that may focus on other symptoms domains rather
than social cognition, such as metacognitive therapies, may also
benefit social cognition as well [121, 145]. Metacognitive training
(MCT) [146] focuses on addressing cognitive biases, and metacog-
nitive and insight therapy (MERIT) [147] is designed to assist with
the reintegration of the self. A recent meta-analysis that only
focused on the effects of MCT on social cognition [145] revealed
that MCT had a small effect size on global social cognition (d=0.28)
and ToM (d=0.27), and no effect on emotion processing. However,
the meta-analysis by Melville et al. [121] included studies with
multiple forms of metacognitive therapy has found several favor-
able outcomes on positive symptoms and cognitive biases, as well as
moderate effects on social functioning and clinical insight, as well as
negative symptoms and social cognition (g=0.27); although it was
pointed out that the later results might have been influenced by the
inclusion of lower rigor studies. Given the outcomes, and the fact
that MT is targeted at improving aberrant thought processing and
cognitive biases, more research is still warranted on the efficacy of
MCT to enhance social cognition. A description of newer therapies
that include newer technology such as virtual reality (VR) are
described in Section Innovative treatments to improve social cognition.

Barriers to implementation

Despite clear and well documented clinical usefulness of assessing
social cognition performance in people living with schizophrenia
[95] and, even more, of providing dedicated treatment [110–112],
the implementation of both assessment and treatment of social
cognition impairment in day-to-day clinical practice in mental
health services is frequently neglected. When it is available it is
often unevenly distributed or provided in a piecemeal manner, even
in high-income countries [148, 149].

The so-called “bench-to-bedside gap” is a well-known phenom-
enon in all medical fields [150], and it has been estimated that on
average 17 years are required for a recognized evidence-based
practice to be integrated into routine clinical care [151]. Translating
scientific evidence into concrete clinical benefits for the lives of
patients is a complex issue in the field of psychiatric care [152, 153].

In fact, a whole field of research, called “implementation
science,” focuses on how to support and improve the adoption,
application, and maintenance of evidence-based practices and
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interventions in routine clinical care. It is gaining greater scientific
attention, and recently, it is starting to be carefully considered in
psychiatric care [154] in general and, more specifically, in the
treatment of social cognitive impairment in people living with
schizophrenia [155, 156]. If there is abundant scientific evidence
and a clear consensus on the efficacy of a given practice or inter-
vention, reflected in the recommendation of several national and
international guidelines [40, 157–159], then an essential step to
improving its clinical implementation is to carefully consider exist-
ing barriers and potential facilitators [160].

Barriers to effective clinical implementation could exist on
several different levels: a practice may have, for different reasons,
a poor acceptability profile for users and participants [161,
162]. Clinicians may not have proper knowledge or proper training
on this practice, or they may encounter in its implementation into
real-world care unexpected difficulties that were not considered or
not appropriately accounted for in research and academic settings.
Finally, consistent limitations to valid clinical implementation of an
effective practice may exist on an organizational level and derive
from limited availability or inappropriate management of resources,
including trained personnel [149].

Direct evidence specifically focusing on the implementation of
social cognition assessment and of social-cognition-oriented interven-
tions is currently very limited; however, recent evidence is currently
available on the implementation of global cognitive remediation
interventions that share the same theoretical principles and many
practical similarities with social-cognition-oriented interventions.
Considering the patients’ perspective, cognitive training and remedi-
ation interventions are generally described in a positiveway, with good
satisfaction and positive participants judgments in trials that have
directly investigated this issue [163–166]. In fact, a recent systematic
review and meta-analysis focusing on the acceptability of cognitive
remediation, including trials on programs specifically targeting social
cognition performance, has highlighted that these interventions have a
good acceptability profile, similar to that of other evidence-based
interventions for people living with schizophrenia and superior to
that of pharmacological treatments [167]. Considering this evidence, it
is safe to assume that user’s acceptability does not represent a prom-
inent barrier to clinical implementation of social cognition perform-
ance assessment and remediation.

Clinicians’ knowledge, attitude, and trainingmay represent a more
consistent limitation. In fact, knowledge regarding the importance of
social cognition impairment in the lives of people diagnosed with
schizophrenia requires further and more widespread dissemination
in the clinical context [6, 99, 100]. Moreover, meta-analytic evidence
shows that cognitive remediation interventions, including those tar-
geting social cognition performance, provide better results if they are
delivered by a trained therapist [112], and the presence of an active
therapist is currently considered one of the core elements of cognitive
remediation effectiveness [168]. Providing training to therapists,
rehabilitation professionals and also to psychiatrists represents an
essential step to allow proper implementation. Some noteworthy
facilitators include providing dedicated time and focused educational
events for the training of professionals, as well as informative written
material and practice guidelines and tools to support clinical decision-
making. Beside effective dissemination techniques, reinforcement
strategies, such as providing practical feedback on interventions and
motivational initiatives, could represent valid techniques [169, 170].

Moreover, mental health services and the care and interventions
that they can provide have to be accessible for users, so focusing on
this issue might further improve the implementation of evidence-
based practices: translating an intervention in the language used in

a specific area might indeed represent a first essential step to allow
its dissemination and implementation.

Outlining the need for future work

Delineating the neural mechanism of social cognition in
schizophrenia

Understanding the underlying neural mechanisms of social cognition
in schizophrenia has potential implication not only for understanding
its origin but also for diagnosis and individualized treatment devel-
opment. The multidimensional construct of social cognition is also
reflected in recent neuroimaging studies demonstrating unique brain
networks subserving different social cognitive processes [171–
175]. For example, it has been shown that the emotional processing
network include the dorsal anterior cingulate cortex, insula and
amygdala among other regions [173] and the ToM network includes
regions in the medial prefrontal cortex, posterior cingulate cortex,
precuneus and temporo-parietal regions [172, 175]. In a meta-
analysis summarizing neuroimaging studies of brain activity during
empathy and ToM processes, Schurz and colleagues [171] proposed
innovative models building a hierarchical clustering analysis. The
results suggested a multilevel model of social cognitive processes with
overarching networks that are flexibly combined and can relate to
sensory affective versusmore abstract representations across empathy
andmental states of others [137]. Several studies to date have revealed
altered patterns of brain activation in schizophrenia during the per-
formance of social cognitive tasks. In one of the first studies in the
field, Gur and colleagues [176] demonstrated decreased activation in
the left amygdala and bilateral hippocampus in patients compared to
controls during facial emotional processing [176]. Multiple subse-
quent studies demonstrated similar results, but not all were consistent
[177, 178]. Abnormal activations in brain regions of theToMnetwork
were also observed [177, 178]. However, the relationship of these
aberrant neural correlates to symptoms or to everyday functioning is
still not fully understood and is crucial to our ability to develop
neuroscience-based intervention methods and follow-up on their
long-term brain effect. Moreover, as social cognitive impairments
are transdiagnostic (as discussed in Section Social cognition as trans-
diagnostic phenotype) the specificity of neural deficits underlying
social cognition has to be evaluated as suggested by NIMH Research
Domain Criteria (RDoC) initiative [7]. One area of comparison is
with ASD [177, 179–181], but more research is still needed in this
area. In addition, future research should further emphasize using
ecologically valid tasks to better link differences to everyday social
functions [182] and identifying subgroups of patients with distinctive
profiles and thus underlying etiologies [24]. Defining different
etiology levels of social cognitive processes in schizophrenia and
transdiagnostically could help identify early markers for neurodeve-
lopmental diagnoses, genetic risk factors, and predictors of risk for
later social adaptive difficulties and lead to recommendations for
preventive and therapeutic interventions [148].

Innovative treatments to improve social cognition

Pharmacological approaches
Considering pharmacological approaches, the field is still in its
early stages of a clear pharmacological path to target SC. Early
studies examining the effects of antipsychotic medications on the
improvement of SC yielded inconclusive but disappointing results
[183, 184]. A review by Kucharska-Pietura [183] on whether anti-
psychotic medication could improve SC in schizophrenia
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concluded that antipsychotic medications did not provide a reliable
effect on SC. The review by Riccardi and colleagues reached to the
same conclusions [184].

There are no quantitative comparative studies on the effects of
various pharmacotherapies, but Yamada and colleagues [185] cre-
ated a protocol for a systematic review and comprehensive network
meta-analysis to study the ability of psychotropic drugs to enhance
social cognition in patients with schizophrenia.

Many studies have demonstrated the multiple prosocial effects
of oxytocin [186, 187]; however, studies on the use of oxytocin to
treat SC in schizophrenia, despite showing some promising out-
comes [188, 189], need to be expanded to delineate the specific
effects on SC [120, 183, 184, 190]. A recent meta-analysis examin-
ing randomized control trials (RCTs) using intranasal oxytocin as
treatment for SC and neurocognition in schizophrenia found no
effect on broad areas of SC and neurocognitionmeasures, except for
a small positive effect of high-level domains of social cognition such
as mentalizing [191]. However, given the inconsistent outcomes on
the effects of oxytocin [190, 192, 193] and the heterogeneity and
limitation in the methodology of these studies, in areas such as
dosage, treatment duration, illness stage, small sample sizes, and the
diversity of SC and outcome measures used [183, 184, 190, 191],
more research is needed in this area.

Noninvasive brain stimulation approaches
Noninvasive brain stimulation (NIBS), such as transcranial mag-
netic stimulation (TMS), and transcranial electrical stimulation
(tES), e.g., transcranial direct current stimulation (tDCS), has the
potential to improve functional outcomes through directly stimu-
lating social brain areas. These techniques have been shown to
enhance moral judgment and improve hostile intention attribu-
tions [194], ToM, emotion recognition facial identification and
social skills [195, 196]. A recent systematic review [197], showed
that TMS and tES targeting the frontal brain areas, for example, the
left dorsolateral prefrontal cortex, improved emotion recognition in
patients with schizophrenia [196, 198]. While previous studies have
targeted the left frontal areas as a stimulation site [197], a recent study
reported that tDCS delivered to the left superior temporal sulcus
improved ToM in patients with schizophrenia [199].

VR approaches

Gainsford and colleagues [200] suggested combining VR and NIBS
to treat social cognition in schizophrenia [200]. While NIBS “could
specifically target underactive brain regions in schizophrenia to
enhance functioning,” VR could provide the complex realistic
therapeutic settings to allow for the generalization of training.More
studies have to be performed to facilitate the development of novel
therapeutics to alleviate social cognitive deficits, establish the rele-
vant NIBS method and dose as well as number of VR sessions
needed to validate findings.

VR involves immersion in real-world scenarios in which people
interact with characters in virtual environments [201]. Social cog-
nitive interventions can be fruitfully enriched by the immersible
and adaptable qualities of VR, providing more life-like social inter-
actions in a safe and nonstressful environment [202, 203]. VR is
increasingly being used in psychiatry and may be more effective
than classical therapies (e.g., CBT) [204]. In the context of social
cognition, VR has been proposed in autism for interventions that
target social behaviors, with results suggesting improvement in ToM,
emotion recognition [205], and conversational skills [206]. In schizo-
phrenia, several studies compared the effects of classical interven-
tions and VR training [200]. It has been found that VR improves

vocational training compared to treatment as usual [207], while
improvements in conversational skills and assertiveness were found
in a group with schizophrenia using VR social skills compared to a
roleplay group [208].

Dynamic interactive social cognition training

Finally, dynamic interactive social cognition training has been
recently developed to improve emotion perception, ToM, and
social interaction in persons with psychosis using Experience Sam-
pling Method diaries to study the effects of the interventions on
daily life interactions [203]. This kind of research can provide
personalized methods to improve social functioning for many
psychiatric diseases in a transdiagnostic approach.

Digital society and change in social cognition

Two seminal NIMH workshops in the early 2000s conducted to
conceptualize social cognition and its domains catapulted the
scientific effort to investigate social cognition in schizophrenia
[25, 209]. We are now harvesting the knowledge of more
than 15 years of research after those workshops; however, during
these years, the world experienced the worldwide COVID-19 pan-
demic that caused many unprecedented global health challenges
[210], and with its challenges, the world had to adapt to novel ways
of interacting. We are now in a post-COVID-19 era in which social
interactions are extremely dependent on technology, especially
among the younger generations. As global international researchers
that investigate social cognitive mental processes, it is important
that we include as part of our current and future research new
measures of addressing social cognition in the digital environment,
such as social media [24]. Hence, our way to interact has consid-
erably changed in the last twenty years. We use smartphones to
interact, and we communicate through social networks. Therefore,
our social skills and our capability to communicate has drastically
shifted. These new forms of communication are also broadly used
in populations with psychiatric disorders. No studies exist that are
investigating these new types of social interactions and their impact
on people with social cognitive impairments. This is a new area that
we propose needs further understanding. New measures may need
to be created to gather clinical vs nonclinical samples to capture
their comprehension, perception, understanding, and responses
within social media interactions.

Physical exercise and social cognition

Finally, physical exercise has been proposed in schizophrenia as a
mean to improve physical health, psychiatric symptoms, neurocog-
nition, social cognition, and ultimately, social functioning [211–
215]. Most of the studies in this area have focused on examining the
effect of different types of exercise modalities (e.g., aerobic exercise,
strength training exercise high intensity interval training (HIIT))
and other body-related activities such as yoga in overall improve-
ment of physical health and symptoms [211, 212, 214]. Just a few
studies have specifically studied if physical exercise improved social
cognition [215–218].

Overall, several meta-analyses concur on the positive effects of
physical exercise on health, positive and negative symptoms and
cognition and social cognition in individuals with schizophrenia
[212–215]. Specifically, aerobic exercise has been shown to improve
cognitive functioning in individuals with schizophrenia [215] and
enhance the impact of cognitive remediation on cognition and
social functioning [219]. In terms of specific social cognitive-related
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changes, of the few studies that have examined exercise related
changes in social cognition, most have used the social cognition
domain of the MATRICS Consensus Battery (MCCB) [74, 216,
217]. Kimhy and colleagues [216] reported a significant correlation
between body mass index (BMI) and the MCCB domains of work-
ing memory, social cognition, and speed of processing and that
found an association between aerobic fitness and the MCCB social
cognition domain, which was specially driven by the Social Man-
agement Task of the MSCEIT. Similarly, Nuetcherlein and col-
leagues [217] compared the effects of cognitive training alone vs
cognitive remediation + physical exercise in individuals with
schizophrenia and the latter group showed significantly higher
scores of social cognition, using the social cognitive domain of
the MATRICS. A systematic review and meta-analysis conducted
by Firth and colleagues [215] revealed a significant improvement of
social cognition (g=0.71; p=0.22) with exercise, with greater
improvements associated with higher dosages of exercise.

Emotion recognition skills have been found to improve using
yoga as an add-on treatment in antipsychotic stabilized individuals
with schizophrenia [218]. Yoga has been found to improve cogni-
tive skills [220], reduce negative symptoms [221], and improve
quality of life.[222]. After six weeks and 20 sessions of yoga therapy,
persons with schizophrenia improved on their social cognition
composite scores, negative and positive symptoms, and social
disability [223]. Despite the optimistic results of these studies,
adherence to an exercise regimen presents to be a major challenge
for individuals with schizophrenia, with studies showing high drop-
out rates, and low engagement in the routines [212, 219, 224–
226]. Motivation factors may underlie in the engagement in the
participation in exercise routines [214, 224–226], and new digital
health technologies may assist with exercise engagement such as
using digital text messaging [225]. Schwaiger and colleagues [224]
examined the predictors of exercise adherence in schizophrenia and
found that baseline levels of functioning in daily life were the best
predictors, underscoring the importance of social functioning for
engaging in an exercise regimen.

Notwithstanding the promising results of these initial studies,
questions remain to be further investigated such as the differential
effects of different single exercise modalities or combinations of
them, dose-response outcomes depending on exercise duration and
intensity and the enduring effects of exercise at the short and
long term.

Final remarks

The present work provides an international investigation of the
current state of knowledge of social cognition in schizophrenia and
the implications of this knowledge for international clinical prac-
tice. As research in this field grows, we are slowly gaining under-
standing on the nature andmagnitude of deficits in social cognition
in schizophrenia as well as the limitations of the current tools to
measure these constructs. We can foresee areas of improvement to
advance international collaboration and clinical use. At the same
time, with the knowledge gathered to date, we can start the process
of developing guidelines for the application of clinical tools and for
treatment recommendations. We presented preliminary guidelines
that clinicians can implement for assessing social cognition in
schizophrenia.We believe that this is the start of an iterative process
for developing clinical assessment and treatment guidelines for
social cognition in schizophrenia, and we urge the scientific com-
munity to continue to develop and validate new measures of, and

treatments for, social cognition. These approaches will be most
effective if they can be used cross-culturally. More specifically, as
more data emerges on the psychometric characteristics of social
cognitive measures across a variety of cultures, assessment guide-
lines will be modified. With more controlled trials of social cogni-
tive treatments, and as implementation science provides further
insights into the facilitation of bench-to-bedside treatment transfer,
recommendations regarding interventions will also be modified.
Given the early stage of work in this area, we underscored the
challenge of researchers to provide clinicians with psychometrically
sound measures, especially cross-culturally, and contextualize this
work, acknowledging the limitations of current measures and
expressing caution regarding their current use and interpretation.
We hope that this review and synthesis will assist promoting
scientific rigor, help propel international scientific research and
collaboration, and catapult clinical guideline developments.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1192/j.eurpsy.2024.1776.
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