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Social Cognition in Schizophrenia, 
Unaffected Relatives and Ultra-
High Risk for Psychosis: What Do We 
Currently Know?

Introduction. Schizophrenia patients show impair-
ments in social cognition (SC), which is a set of cognitive 
processes that underlie social interactions. The research 
about SC in schizophrenia has identified four main doma-
ins: Theory of mind (ToM), social perception, attributional 
style and emotional processing. The present review aims to 
summarize the most recent and consistent findings about 
SC in patients with schizophrenia, unaffected relatives and 
ultra-high risk for psychosis individuals (UHR), as well as its 
association with clinical variables and functional outcome. 

Methods. A systematic PsycINFO and Pubmed/Medline 
databases search was conducted. 

Results. ToM impairments have been observed in schi-
zophrenia patients, unaffected relatives and UHR. Emotional 
processing disturbance has been consistently reported in 
schizophrenia patients and UHR. ToM and emotional proces-
sing have been correlated with symptomatology and 
functional outcome. However, inconsistencies have been 
found across studies that assess ToM and emotional proces-
sing as predictors of psychosis. Social perception and attri-
butional style are affected in schizophrenia, but the research 
in at- risk populations is scarce, and their relationship with 
symptoms or functional outcome is not clear. 

Conclusions. All domains of SC are impaired in 
schizophrenia. Non affected relatives and UHR also display 
deficits of SC. More research must be conducted to assess 
the reliability of SC domains as endophenotypes or predictors 
of conversion to psychosis in at-risk populations.
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Cognición Social en Esquizofrenia, Familiares No 
Afectados e Individuos en Riesgo Ultra-Alto de 
Psicosis: ¿Qué Sabemos Actualmente?

Introducción. Los pacientes con esquizofrenia presen-
tan alteraciones en cognición social (CS), que es un conjunto 
de procesos cognitivos que subyace a las interacciones so-
ciales. En la investigación sobre CS en esquizofrenia se iden-
tifican cuatro componentes principales: teoría de la mente 
(TM), percepción social, estilo atributivo y procesamiento 
emocional. Este trabajo tiene como objetivo resumir los ha-
llazgos más recientes y consistentes sobre la CS en pacientes 
con esquizofrenia, familiares no afectados e individuos en 
riesgo ultra-alto de psicosis (RUA), así como su asociación 
con variables clínicas y funcionalidad del paciente. 

Método. Se realizó una búsqueda sistematizada en las 
bases de datos PsycINFO y Pubmed/Medline. 

Resultados. Los déficits en TM se han observado en pa-
cientes con esquizofrenia, familiares no afectados y sujetos 
en RUA. Se han reportado consistentemente alteraciones de 
procesamiento emocional en pacientes con esquizofrenia y 
RUA. La TM y el procesamiento emocional se correlacionan 
con sintomatología y funcionalidad. Sin embargo, existen 
inconsistencias en estudios sobre TM y procesamiento emo-
cional como predictores de psicosis. La percepción social y 
el estilo atributivo están afectados en la esquizofrenia, pero 
la investigación en poblaciones en riesgo es escasa y su re-
lación con la sintomatología y funcionalidad no es del todo 
clara. 

Conclusiones. Todos los componentes de la CS están 
alterados en la esquizofrenia. Los familiares no afectados y 
las personas en RUA también presentan déficits de CS. Se 
debe realizar más investigación sobre la confiabilidad de los 
componentes de la CS como endofenotipos o predictores de 
conversión a psicosis en poblaciones en riesgo. 

Palabras clave: Esquizofrenia, Cognición social, Teoría de la mente, Percepción social, 
Estilo atributivo, Procesamiento emocional
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INTRODUCTION

Schizophrenia is defined as a chronic psychotic disorder 
which includes behavioral, affective and cognitive distur-
bances1. It affects approximately 1% of the world popula-
tion2. Schizophrenia symptomatology is classified into posi-
tive and negative symptoms. Positive symptoms are defined 
as those behaviors and cognitions which are not experienced 
by the general population (i.e., hallucinations, delusions, bi-
zarre behavior). Negative symptoms are those behaviors and 
cognitions which are present in the general population, but 
reduced or missing in patients with schizophrenia (i.e. emo-
tional flattening, anhedonia, apathy/indifference). More-
over, it has been consistently reported that schizophrenia 
patients exhibit cognitive decline, particularly in attention, 
memory and executive functions (i.e. problem solving, men-
tal flexibility and planning)3. It has been reported that the 
presence and severity of negative symptoms is inversely cor-
related with neuropsychological performance, while positive 
symptoms do not show such association4-6. Schizophrenia is 
often related with social dysfunction and poor psychosocial 
adjustment, which affect different aspects of the patient’s 
life7. 

In recent years, it has been widely reported that 
schizophrenia patients also exhibit significant deficits in 
other cognitive processes which involve social interactions. 
This set of processes known as social cognition (SC), seems to 
be strongly related with functional outcome and psychosocial 
adjustment. This review aims to summarize the most 
consistent findings about the different components of SC in 
patients with schizophrenia, unaffected relatives and ultra-
high risk for psychosis individuals (UHR), as well as the 
association of SC domains with clinical variables and 
functional outcome. 

Social Cognition

Definition and Components

SC can be defined as a set of mental processes which 
involve the perception, interpretation and generation of a 
response to the intentions and behaviors of others. Thus, 
these mental operations underlie social interactions8-10. 

SC is composed of different domains. The research 
about SC in schizophrenia and psychotic disorders have 
identified four main components11: 

1.  Theory of mind (ToM). This term was originally 
introduced by Premack and Woodruff12 and it refers to 
the ability to infer the mental states of others, 
intentions, dispositions or beliefs. According to Bora et 

al.13, the most frequently used tasks to assess ToM are: 
false belief tasks, the hinting task and the eyes test. 
False belief tasks focus on the subject´s ability to 
identify other’s erroneous interpretation of reality. 
These tasks may be measured either with verbal stories 
or with pictures. The hinting task measures the subject’s 
ability to understand figurative language, through 
ironies, jokes and messages with several meanings 
depending on the situation. Finally, the eyes test assesses 
the subject´s ability to identify other’s mental states 
through the picture of their eyes.

2.  Social perception. This refers to the ability to identify 
social roles and rules, as well as social context. This 
component allows the recognition of social cues (i.e. 
facial expressions, voice intonations and bodily gestures) 
which lead to the correct understanding of a given 
situation. Social perception tasks consist of the 
participant’s processing of verbal and nonverbal cues so 
they can make inferences about complex social 
situations. 

3.  Attributional style. This reflects the way people explain 
to themselves the occurrence of certain positive or 
negative events. This component usually is assessed 
through questionnaires, in which specific situations are 
described. A set of probable internal or external causes 
is displayed and the subject is asked to choose one of 
them. 

4.  Emotional processing. Mayer, Caruso and Salovey14 de-
fine emotional processing as the ability to perceive 
emotions and to process the sensations associated with 
an emotional state. The definition also includes the abil-
ity to manage emotions in oneself and in relation to 
others. The tasks used to assess this component are 
emotion perception tasks and emotional regulation 
tests. The emotion perception tasks aim to measure the 
subject’s ability to recognize different emotions through 
facial or voice expression paradigms. Emotional regula-
tion tests assess the subject´s ability to manage his/her 
emotions through questionnaires, stories or hypotheti-
cal situations.

The particular interest about SC in schizophrenia relies 
on consistent reports about its association with functional 
outcome (i.e. social problem solving, social behavior or com-
munity function)15,16. Some studies have been conducted to 
test its mediating effect between neurocognition and func-
tional outcome, confirming its role as a mediator variable 
despite demographic or clinical heterogeneity (i.e. age, du-
ration of illness or presence of perceptual disabilities)17,18. 
Thus, the importance of SC lies on its direct association with 
the patients’ functional outcome, as well as its mediating 
role with neurocognition. SC target strategies could posi-
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tively impact both areas, promoting a better adjustment and 
higher chances of recovery in these patients19.

METHODS

Manuscript Search Strategy

To identify recent and relevant manuscripts addressing 
the main SC components in schizophrenia patients, 
unaffected relatives and UHR, an exhaustive search of 
PsycINFO and Pubmed/Medline databases was conducted. In 
order to address recent literature,we established a time 
period for publication year between 2005 and 2016. To 
conduct the database search we entered the following 
terms: “social cognition”, “theory of mind”, “social 
perception”, “attributional style”, “attributional bias”, 
“emotional processing” “affect recognition” AND 
“schizophrenia”, “unaffected relatives”, “ultra-high risk”, 
“clinical high risk”. The identified papers were evaluated and 
included in the present review if they met the following 
criteria:

 - Experimental studies that followed cuantitative and 
statistical methodology, including meta-analysis.

 - Studies which aimed to compare SC domains between 
clinical and control groups or studies which evaluated 
correlations between SC domains and clinical variables/
functional outcome in patients.

 - Manuscripts written in English.

RESULTS

A total of 76 manuscripts were included in the present 
review. We decided to divide this section in three main parts: 
SC in schizophrenia patients, SC in non-affected relatives 
and SC in ultra-high risk for psychosis individuals. In the 
following parts we summarize the most consistent findings 
and point out those inconsistencies that must be explored 
and clarified in the future.

SC in Schizophrenia

ToM

As mentioned before, a wide variety of tasks has been 
used to assess ToM in schizophrenia patients. It has been 
consistently reported that these patients display significant 
disturbances in ToM independently of the task used. Thus, 
studies that assessed ToM through false belief tasks, which 
reflect the ability to detect others’ misinterpretation of 

reality, have found deficits in this clinical population20. 
Studies that used the hinting task to assess the ability to 
understand jokes or ironies, reported poor performance by 
schizophrenia patients21-25. Studies that assessed ToM 
through the eyes test, also found deficits of ToM in these 
patients25. Meta-analyses have confirmed these findings13,26,27. 

Several studies have found associations between ToM 
deficits and clinical variables. Regarding symptomatology, it 
has been reported that ToM performance is inversely 
correlated with negative and positive symptoms25,28-34, 
although some studies did not find such associations21,35. 
Disorganized symptoms have been associated with poorer 
performance in ToM tasks25,35,36. The meta-analyses from 
Bora et al.13, Savla et al.26 and Sprong et al.27 have consistently 
reported that inpatients – presumably presenting acute 
symptomatology – display greater ToM deficits than 
outpatients – probably in remission phase. However, 
remitted patients still exhibit a significant ToM deficit. 
Nevertheless, a recent study found that remitted first 
episode patients did not show ToM disturbance when 
compared to controls37. The consistency across most studies 
has led some authors to propose that ToM impairment 
should be considered a trait marker of schizophrenia, 
because it tends to remain stable across the course of the 
illness30,34. 

Studies that have analyzed the association between 
ToM and functional outcome in schizophrenia, have reported 
strong positive correlations with indicators of social 
adjustment28,30,33,38. A meta-analysis performed by Fett et 
al.16, has confirmed such findings. The study found that 
social cognition measures show stronger associations with 
functional outcome than neurocognitive variables. 
Specifically, they reported that ToM is the component that 
seems more related to community functioning, which 
includes interpersonal relations and work functioning. Bora 
et al.28 and Ventura et al.34 have proposed that ToM 
performance may be a predictor of functional outcome in 
this population.

Social Perception

Research about social perception in schizophrenia pa-
tients is less consistent than ToM. Regarding studies ad-
dressing social cues through the identification of facial ex-
pressions, McIntosh and Park39 reported that schizophrenia 
patients showed deficits in identifying negative emotions 
like fear, anger or sadness. Nevertheless, patients did not 
differ from healthy controls in making inferences about 
complex personality features, like attractiveness, trustwor-
thiness or intelligence. Conversely, Bigelow et al.40 did not 
find differences in emotion perception abilities between 
schizophrenia patients and controls. Studies about bodily 
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gestures have reported consistent impairments in schizo-
phrenia patients regarding the interpretation of gait and 
ambiguous movements of others40-42. Furthermore, Walther 
et al.43 reported significant associations between impaired 
gesture performance, poor nonverbal social perception and 
gestural knowledge in these patients. The meta-analysis 
from Savla et al.26 found medium to large deficits in schizo-
phrenia patients regarding social perception and social 
knowledge abilities.

Studies that have explored associations between 
symptomatology and social perception abilites are scarce. 
McIntosh and Park39 found that patients with higher levels 
of positive symptoms were more likely to make positive 
personality traits judgements about others. No correlations 
have been found between negative symptoms or social 
functioning outcome and social perception22,40,41,43. The 
meta-analysis by Savla et al.26 found that inpatients 
exhibited a more pronounced impairment than outpatients.

Attributional Style

The assessment of this domain focuses on the subject’s 
choice between two possible explanations (attributions) of 
certain events: internal or external. Internal attributions 
refer to the assumption that an event happened as a 
consequence of oneself’s actions (e.g. “I failed the exam 
because I did not study enough”). External attributions refer 
to the assumption that an event happened as a consequence 
of others’ actions (e.g. “I failed the exam because the teacher 
hates me”). Research in schizophrenia has consistently 
reported that patients tend to attribute external causes to 
negative situations. These findings are especially consistent 
among patients with paranoid delusions44-49. Regarding 
internal attributions, mixed findings have been reported. 
Some studies have found that schizophrenia patients tend 
to exacerbate internal attributions to negative events, so 
they exhibit a self-blaming bias44,50. Additionally, Langdon et 
al.51 reported that these patients show higher internal 
attributions for positive events when compared to controls. 
However, Moritz et al.52 found a decreased internal 
attribution bias in these patients for positive and negative 
events. More research must be conducted to address such 
inconsistencies.

As mentioned before, several studies have found positive 
associations between paranoid symptoms and external 
attributions. Moreover, Mehl et al.50 reported that patients 
with persecutory delusions exhibit a pronounced personal 
bias, in which patients often consider that events happen 
exclusively to them, eventhough some of these situations 
may happen to anyone. Most studies have not found 
significant correlations between attributional style and 
symptomatology51,53,54. However, Mizrahi et al.55 reported 

that this domain was associated with positive symptoms. 
Furthermore, they found that patients with higher rates of 
symptomatology (negative and positive) tended to exhibit 
an internal attribution bias. These authors also reported that 
the external bias observed in schizophrenia patients seems 
to be sensitive to antipsychotic medication. Only one study 
explored the association between attributional style and 
functional outcome, but did not find any correlation 
between variables46. 

Emotional Processing 

This component has been widely studied in schizophrenia 
and results from different research groups are highly 
consistent. The most explored emotional processing domain 
has been emotion recognition. Several studies have reported 
that schizophrenia patients show significant deficits in the 
ability to identify emotions in others through their facial 
expressions25,56-63 or voice intonation64-66. Regarding the 
ability to manage emotional states, which corresponds to 
the emotional regulation domain, studies have reported 
significant impairments in these patients59,67. 

The emotional processing deficits observed in 
schizophrenia have been associated with a wide variety of 
clinical variables. It has been consistently reported that an 
association between this domain and negative symptoms 
such as affective flattening, avolition, anhedonia and 
asociality exists25,31,59,60,62. Moreover, positive and disorganized 
symptoms, like bizarre behavior and thought disorder, have 
been correlated with emotional processing performance25,59,60, 
although these findings are less consistent. Correlations 
with other clinical variables like medication and duration of 
the illness have been explored. For instance, Kohler et al.60 
reported that unmedicated patients displayed a greater 
impairment in emotional processing tasks when compared 
to medicated patients. Additionally, they found that patients 
under typical antipsychotic treatment showed greater 
deficits than patients taking atypical medication. 
Inconsistent findings have been reported regarding duration 
of the illness. Green et al.67 explored the emotional processing 
abilities in three clinical groups: UHR, first- episode psychosis 
and chronic schizophrenia. Each clinical group had its own 
control group, matched by demographic variables. Although 
the clinical groups had a worse performance in comparison 
to their control groups, no differences were found between 
them, leading to the conclusion that deficits in emotional 
processing remain stable through the course of the illness. 
However, the meta-analysis from Savla et al.26 and a recent 
study from Romero-Ferreiro et al.68 reported that patients 
with longer duration of the illness had a poorer performance 
in emotional processing tasks than patients with recent 
schizophrenia. Such inconsistencies may be due to clinical 
and methodological differences between studies. Regarding 
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functional outcome and psychosocial adjustment, a meta-
analysis by Irani et al.69 confirmed a significant relationship 
between emotional processing abilities and functional 
outcome variables such as social problem solving, social 
skills and community functioning. 

Social Cognition in Non-Affected Relatives of 
Schizophrenia Patients

Since the aetiology of schizophrenia includes genetic 
factors, some studies have explored the role of SC as an 
endophenotype candidate. Therefore, research has been 
conducted to assess these abilities in non-affected relatives 
of schizophrenia patients.

Most studies of SC in non-affected relatives have 
focused on ToM. Consistent findings have been reported 
about ToM deficits in relatives of schizophrenia patients 
when compared to controls70-75. Furthermore, two different 
meta-analyses have reported modest to moderate effects of 
ToM disturbances in non-affected relatives76,77.

Social perception and attributional style studies in non-
affected relatives of schizophrenia patients are scarce and 
insconsistent. While Cella et al.70 and the meta-analysis of 
Lavoie et al.77 reported moderate deficits in social perception, 
Lavoie et al.74 found that parents of schizophrenia patients 
showed better performance than controls in a social 
perception task. Regarding attributional style, Rodríguez et 
al.78 reported no deficits in non-affected relatives of 
schizophrenia patients. 

Studies about emotional processing in non-affected 
relatives of schizophrenia patients have been inconsistent. 
Some studies have reported worse performance to identify 
emotions in this population when compared to controls71,79,80. 
The meta-analysis by Lavoie et al.77 reported a moderate 
effect of emotional processing deficits in non-affected 
relatives, especially in emotion identification tasks. However, 
other studies have failed to find such impairments70,74,78. The 
inconsistencies found in this population may be due to the 
heterogeneity of the samples. Moreover, it must be noted 
that the studies included in this review explored emotion 
identification abilities, rather than other components of 
emotional processing (i.e. emotion regulation). More 
research is needed to address these issues.

SC in Ultra-High Risk Individuals

The term “ultra-high risk” (UHR) is used to describe 
individuals who display symptoms that may correspond to a 
prodromal phase of schizophrenia or another psychotic 

disorder81. In recent years, research on SC and UHR have 
consistently reported subtle deficits in different domains. 

A meta-analysis by Bora and Pantelis76 showed modest 
ToM deficits in UHR when compared to healthy controls. 
Healey et al.82 compared ToM scores of UHR who converted 
to psychosis with UHR who did not convert. They found that 
converters achieved significantly lower scores than non 
converters. In addition, statistical analyses showed that 
baseline ToM performance predicted conversion to psychosis. 
They also found significant correlations between ToM and 
negative and disorganized symptoms. Consistent with these 
findings, Zhang et al.83 reported a greater ToM impairment 
in converters than non converters. However, a recent report 
from the North American Prodrome Longitudinal Study 
(NAPLS 2), found no differences between converters and 
non converters in ToM abilities84. More longitudinal studies 
must be conducted to test the reliability of ToM as a 
cognitive marker of psychosis conversion. 

Social perception and attributional style studies are 
scarce and inconsistent. Recent meta-analyses have reported 
social perception impairments in UHR, although the effect 
size of such deficits is small85,86. No correlations between 
social perception and clinical or functional variables in UHR 
have been reported. Regarding attributional style, An et al.87 
found that UHR individuals tend to perceive higher levels of 
hostility, leading them to blame others for negative or 
ambiguous situations. They also found correlations between 
blame bias and positive symptoms (i.e. suspiciousness and 
persecution ideas) in UHR. Thompson et al.88 reported that 
UHR individuals obtained significant higher scores on 
external bias when compared to controls. They also found 
correlations between external bias and negative and 
paranoid symptoms. However, DeVylder et al.89 reported no 
differences between UHR and controls in attributional style 
and found no associations with symptomatology. 

Most studies have reported significant impairment in 
emotional processing abilities among UHR. Such deficits 
correspond to emotion recognition tasks through facial 
gestures or voice intonation90-93. The meta-analysis by Lee et 
al.86 showed medium effect sizes for this domain. Addington 
et al.91 compared affect recognition abilities between UHR 
converters and non converters. Although deficits were found 
in both UHR groups, no statistical differences were reported 
between them. Similar results were reported by the NAPLS 2 
study84. Conversely, Allot et al.94 found that the ability to 
identify facial gestures with no emotional content (i.e. 
neutral faces) as well as those expressing fear were predictive 
of psychosis onset. More longitudinal studies must be 
conducted to address such inconsistencies. No correlations 
between emotional processing and symptomatology have 
been reported.
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Conclusions and future directions

SC deficits in schizophrenia have been widely reported. 
The main SC components that have been studied in schizo-
phrenia research are: ToM, social perception, attributional 
style and emotional processing. 

ToM is affected in schizophrenia patients. Most studies 
have found correlations between ToM and symptomatology 
(positive and negative symptoms). Moreover, ToM seems to 
be related with functional outcome. Research on the social 
perception domain is less consistent than ToM. The most 
consistent evidence shows that patients exhibit deficits in 
the interpretation of gait and ambiguous movements. No 
correlations between social perception and symptomatology 
or functional outcome have been reported. The evidence 
about attributional style has pointed that patients with 
schizophrenia, especially those with paranoid symptomatol-
ogy, tend to exhibit an external attribution bias. No other 
associations between attributional style and symptoms or 
functional outcome have been found. Emotional processing 
deficits have been consistently reported in schizophrenia 
patients. This domain has been associated with negative 
symptoms and functional outcome.

Regarding SC in non-affected relatives of schizophrenia 
patients, ToM impairment has been consistently reported. 
Studies of social perception and attributional style are 
scarce and inconsistent. Emotional processing has been 
widely studied in this population using emotion identification 
tasks. Such studies have reported conflicting results. More 
research must be conducted to assess the reliability of SC 
domains as endophenotypes.

Evidence about SC in UHR has pointed that ToM is 
affected in this population. However, conflicting results 
have been reported regarding ToM impairment in converters 
and non converters. Studies about social perception are 
scarce, although some meta-analyses have reported subtle 
deficits in this population. Regarding attributional style, 
most studies have found an external bias in UHR, which 
tends to be correlated with paranoid symptomatology. 
Finally, the emotional processing domain is impaired in UHR. 
Most research have studied their ability to identify emotions, 
which is affected. As in ToM, there are inconsistencies 
regarding its reliability as a conversion predictor. 

Although a wide variety of studies have explored SC in 
schizophrenia, there still are issues that must be addressed. 
Social perception and attributional style studies are markedly 
scarce when compared to ToM or emotional processing. 
More research on these domains may clarify their relationship 
with schizophrenia. The research of SC in non-affected 
relatives and UHR is recent and fairly consistent. Subtle 
deficits have been identified, especially in ToM and emotional 

processing. However, there are inconsistencies across studies 
when both domains have been tested as predictors of 
psychosis. Since these populations seem to display subtle 
deficits, such inconsistencies may be due to the variety of 
tasks used to assess ToM or emotional processing. Most of 
them differ in complexity or cognitive demand, so it is 
posible that some tasks may be more sensitive than others. 
Another issue regarding at-risk populations is their clinical 
heterogeneity. More research must be conducted to test the 
reliability of SC domains as cognitive predictors of conversion 
to psychosis. 
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