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A B S T R A C T

Introduction: Ecologically valid assessments need to require tasks representative of real, everyday interactions 
between people in a social environment (i.e., verisimilitude) and to predict aspects of real-life performance in 
those same interactions (i.e., veridicality). To determine how researchers interested in social cognition among 
people with schizophrenia currently understand and apply ecological validity in their work, we conducted a 
systematic review of studies that had the ecological validity of their results as an explicit objective.
Methods: We performed the described systematic review following PRISMA guidelines.
Results: Of the 18 studies reviewed, only two defined ecological validity, 15 incorporated modifications to improve 
their verisimilitude, eight proposed analyses to examine their veridicality, and seven aimed to achieve both 
objectives.
Conclusions: Our systematic review suggests that very few published studies on social cognition among people 
with schizophrenia have explicitly defined ecological validity, and most have focused only on the verisimilitude of 
the tasks required while neglecting the veridicality of the results.

1. Introduction

People with schizophrenia face numerous challenges in their daily 
lives, including a reduced capacity for close relationships (Budziszewska 
et al., 2020), difficulties with obtaining and keeping jobs (Hakkaart-van 
Roijen et al., 2015), decreased engagement in social activities (Bellack 
et al., 2007), and less adequate social functioning overall (Gorostiaga 
et al., 2017). Although those difficulties partly stem from a general 
deficit in cognitive performance, most have been attributed to poor 
functioning in social cognition (Halverson et al., 2019; Schmidt et al., 
2011), defined as the ability to perceive, interpret, and process social 
information in real-world settings and to construct representations of 
relationships between oneself and others and flexibly use those repre-
sentations to guide social behavior (Green et al., 2008).

Although social cognition, considered to be a core feature of 
schizophrenia, has received considerable attention from researchers, its 
specific role in appropriate social functioning among people with 
schizophrenia remains somewhat disputed. Brown et al. (2014) found 
that theory of mind (ToM) had the most widespread relationship with 
social functioning across multiple subdomains, whereas other domains 
of social cognition correlated only with specific areas of social 

functioning. Those results, in implying that different domains of social 
cognition may serve different aspects of social functioning, are consis-
tent with the findings of a previous review showing that relationships 
between social cognition and aspects of functional outcomes depend on 
the specific domains of each construct examined (Couture et al., 2006). 
They also corroborate the results of a meta-analysis showing that only a 
fraction of the variance in social functioning can be explained by vari-
ations in social cognitive performance (Fett et al., 2011).

More recent studies, however, have demonstrated a correlation be-
tween social cognition, work skills, and interpersonal functioning 
(Mucci et al., 2021). Moreover, individuals with higher baseline social 
cognition have often been shown to exhibit more significant improve-
ment in work skills and interpersonal functioning. A systematic review 
and meta-analysis of cross-sectional and longitudinal studies examining 
cognitive predictors of psychosocial function in individuals with early 
psychosis has also revealed that social cognition is significantly associ-
ated with both concurrent and long-term function (Cowman et al., 
2021).

Social functioning can be understood as the sum of two distinct 
functional constructs: real-world behavior (i.e., observed real-world 
functioning, or what the patient actually does) and functional capacity 
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(i.e., the patient's performance under neutral and optimal conditions on 
tasks related to the real world; Bechi et al., 2017). Discrepancies may 
exist between functional capacity and functional performance, with the 
former being influenced by factors affecting everyday behavior (Bowie 
et al., 2012). Moreover, several noncognitive factors may influence 
differences in performance on tests versus in everyday life, including in 
terms of emotional problems, premorbid functioning, psychomotor 
functioning, health problems, and varying environmental demands 
(Chaytor and Schmitter-Edgecombe, 2003). Those distinctions may be 
important when examining social cognition's contribution to social 
functioning, for they may lead to different conclusions.

Most research on social cognition has explored the five domains 
defined by the National Institute of Mental Health workshop (Green and 
Leitman, 2008)—ToM, emotional processing, attributional bias, social 
knowledge, and social perception—with social perception and social 
knowledge being far less studied than the other three domains (Cavieres 
and López-Silva, 2022). Most tests used in research require participants 
to recognize or discriminate facial expressions (Gorrino et al., 2024), 
complete questionnaires or describe interactions (De Rossi and Geor-
giades, 2022), or view pictures and/or movies or read stories to identify 
double bluffs, mistakes, or white lies. (Yeh et al., 2021).

In the Social Cognition Psychometric Evaluation (SCOPE) study, 
Pinkham et al. (2018) employed a systematic approach to assess the 
psychometric properties of the most widely utilized measures in four 
core domains of social cognition—emotion processing, social percep-
tion, ToM/mental state attribution, and attributional bias—with the 
objective of identifying the most appropriate measures for use in clinical 
trials. According to the results the Hinting Task (Corcoran et al., 1995), 
Bell Lysaker Emotion Recognition Task, and the Penn Emotion Recog-
nition Task (Kohler et al., 2003) demonstrated the most robust psy-
chometric properties and were therefore recommended for use in future 
trials. By contrast, the Reading the Mind in the Eyes Test (Baron-Cohen 
et al., 2001), the Awareness of Social Inference Test (McDonald et al., 
2003), and Intentionality Bias Task (Rosset, 2008) exhibited somewhat 
weaker psychometric properties and thus require further study 
(Pinkham et al., 2018).

Beyond that, much of the mentioned research on social cognition has 
been criticized for the methodologies employed. According to Teufel 
et al. (2013), simple pictorial representations of other people are “so-
cial” in the restricted sense that they reproduce their physical features, 
not their spatiotemporal properties. Even watching videos can be 
considered to be “non-social,” because observers know that they are not 
watching real people and will not attribute mental states to the stimuli, 
or else they may do so in a qualitatively different way from real social 
interaction. On that count, Pönkänen et al. (2011) have identified 
different information-processing mechanisms depending on whether 
observers believe that they are watching a real person present at the 
time of viewing. Teufel et al. (2010), meanwhile, have argued that 
another person's actual or assumed presence increases observers' ten-
dency to attribute mental states to the stimuli observed, which affects 
their perceptual processing of specific socially relevant information. At 
the same time, Fuchs (2015) has criticized current paradigms that 
conceive people with schizophrenia as being enclosed individuals with 
clearly defined brain dysfunction. Instead, Fuchs has countered that 
most mental disorders imply more or less profound disturbances of 
intersubjectivity, meaning a restricted capacity to flexibly respond to the 
social environment and reach a shared understanding by interacting 
with others. Nevertheless, social cognition is commonly studied in 
contexts without any real interactions.

Those issues all relate to social cognitive assessments' ecological val-
idity, defined as the degree to which results obtained in controlled 
experimental conditions relate to performance observed in natural en-
vironments (Tupper and Cicerone, 1991). Two complementary charac-
teristics of studies are generally considered to be necessary to meet that 
criterion: verisimilitude, or the degree to which a test's cognitive demands 
resemble demands encountered in the everyday environment, and 

veridicality, or the degree to which tests empirically relate to measures of 
daily functioning (Franzen and Wilhelm, 1996). On the one hand, 
verisimilitude requires tests that ideally consist of everyday cognitive 
tasks so that inferences about the individual's probability of performing 
the tasks in everyday life can easily be drawn from their results. To 
determine veridicality, on the other hand, the relationship between 
performance on social cognitive tests and measures of everyday func-
tioning (e.g., employment status, clinician's ratings, and behavioral 
observations) is assessed using statistical methods (Spooner and 
Pachana, 2006). Whereas some authors have focused on new method-
ologies to improve the reliability and generalizability of the results of 
such investigations (Benito-Ruiz et al., 2022; Hermans et al., 2019), 
others have advocated shifting from a construct-driven to a function- 
driven approach in order to improve the ecological validity of their 
findings (Burgess et al., 2006).

To be sure, ecological validity is a critical aspect to consider when 
recommending methods of evaluation to advance the study of social 
cognition among people with schizophrenia. Establishing the ecological 
validity of the measures is important for at least two reasons. First, to 
clarify the relationship between people's social cognition and real-life 
performance, the tasks required should be similar to ones encountered 
in their daily lives and not represent additional difficulties resulting 
from greater cognitive demands. Second, to ensure the construct validity 
of social cognition, it is necessary to assess the ability to perceive, 
interpret, and process social information in real-life settings.

Against that background, we determined that it was important to 
identify new methodologies developed by researchers to improve the 
ecological validity of their work. Instead of examining the ecological 
validity of the work itself, we opted for the mentioned approach 
because, despite the long development of research on social cognition 
among people with schizophrenia, many aspects remain that are not 
fully established, including what is meant by ecological validity and how 
to best achieve it. To that end, we conducted a systematic review of 
studies that have examined social cognition among people with 
schizophrenia and that explicitly included the ecological validity of their 
results as a primary objective. We sought to answer three questions 
regarding the studies examined: (1) Was ecological validity explicitly 
defined? (2) How was the verisimilitude of the study ensured? (3) How 
was the veridicality of the results determined?

2. Methods

We performed a systematic review following the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis (Page et al., 2021). The 
completed checklist is included as supplementary material.

2.1. Data sources and search strategy

To select literature for the review, we searched three databases from 
their inception until the date of the search without restrictions on date or 
language: Medline (Ovid MEDLINE(R) ALL, 1946–April 1, 2024), 
Embase (Ovid, 1974–April 1, 2024), and Scopus (Elsevier, XXXX–April 
1, 2024). Details about our search strategy are made available as sup-
plementary material.

We included studies that evaluated the ecological validity of mea-
surements of social cognition among people more than 18 years old with 
the Diagnostic and Statistical Manual of Mental Disorders or the Interna-
tional Classification of Diseases diagnosis of schizophrenia of all races 
and both sexes in any setting (i.e., inpatient and outpatient). Only 
studies that measured ecological validity on a continuous scale were 
included. We excluded secondary studies (i.e., systematic reviews with 
meta-analyses and narrative reviews) and non-English literature. The 
quality of studies was assessed using the Appraisal Tool for Cross- 
Sectional Studies (Downes et al., 2016), the results of which are avail-
able as supplementary material.
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2.2. Study selection

Two reviewers (AC and MA) independently selected studies for in-
clusion in the systematic review, while a third reviewer (VA) resolved 
any disagreement between them. The software Covidence was used to 
record decisions and resolve disagreements between individual 
judgments.

2.3. Data extraction

AC and MA independently extracted data from the included studies 
(i.e., sample, methods, interventions, outcomes, results, and major 
conclusions), while VA independently extracted data from a random 
sample of those studies (i.e., 10 % of the total) to ensure reliability 
(Table 1).

3. Results

We recovered a total of 2357 studies, 636 of which were duplicates. 
After primary screening, we were left with 57 articles that we retrieved 
and assessed for eligibility. Of them, 39 were excluded due to being 
posters, non-English literature, or non-available articles or because the 
design or the outcomes measured did not correspond with the objectives 
of our review. Ultimately, 18 studies were included in the review (see 
Fig. 1).

Only two of the selected studies included an explicit definition of 
ecological validity (Bromley et al., 2012; Vaskinn et al., 2009) that 
referred to both verisimilitude and veridicality. Regarding the design of 
the studies, 15 incorporated modifications to improve their verisimili-
tude (Behere et al., 2011; Bekele et al., 2017; Briend et al., 2019; Buck 
et al., 2014; Cavieres et al., 2022; Chaturvedi et al., 2020; Faith and 
Rempfer, 2018; Granholm et al., 2013; Huang et al., 2023; Penn et al., 
2002; Poole et al., 2000; Serra-Mayoral et al., 2021; Shi et al., 2013; 
Souto et al., 2020; Vaskinn et al., 2009), eight proposed analyses to 
examine their veridicality (Bromley et al., 2012; Buck et al., 2014; Chen 
et al., 2017; Faith and Rempfer, 2018; Granholm et al., 2013; Penn et al., 
2002; Poole et al., 2000; Vaskinn et al., 2009), and only seven aimed to 
achieve both objectives (Bromley et al., 2012; Buck et al., 2014; Canty 
et al., 2021; Faith and Rempfer, 2018; Granholm et al., 2013; Penn et al., 
2002; Poole et al., 2000).

Concerning the social cognitive functions assessed, five studies 
examined ToM, five studied emotion recognition, two studied social 
perception, and one examined the jumping-to-conclusions bias. The 
remaining five studies reported methods based on directly observing 
patients' performance in real-life situations to improve the veridicality of 
such investigations.

Concerning the findings, the three investigations that employed 
virtual reality (VR) technology to enhance the realism of stimuli and the 
environments in which they were presented revealed different results. 
First, Bekele et al. (2017) presented emotional expressions with 
increasing levels of intensity preceded by a narrative for context. The 
participants were asked what emotion they thought the avatar displayed 
and how confident they were in their response. Although they per-
formed similarly, patients with schizophrenia differed from control 
participants in the manner that they processed and responded to the 
emotional faces. Second, Souto et al. (2020) employed validated stimuli 
in experimental conditions that closely approximated reality in order to 
compare the performance of patients and controls in a facial emotion 
recognition task. The findings indicated that patients exhibited a lower 
number of correct responses than controls and with more significant 
challenges in recognizing fear and disgust. Third and last, Canty et al. 
(2021) used a virtual interface to simulate real-life demands, and ToM 
was found to have added value in predicting both community func-
tioning and functional capacity beyond what was accounted for by 
cognitive empathy, clinical symptoms, and neurocognition among 
people with schizophrenia.

Meanwhile, other researchers employed videos of actors or real 
people. For one, Behere et al. (2011) found that a sample of patients 
exhibited a significantly higher incidence of errors in recognizing 
emotions than healthy controls did. Moreover, they concluded that pa-
tients with more pronounced symptoms tended to misidentify “non- 
threatening” emotions as “threatening.” For another, Briend et al. 
(2019) requested participants to listen to film excerpts and infer the 
mental states of the characters. Among the results, patients demon-
strated significantly poorer performance than controls on a compre-
hension questionnaire and decreased recruitment of the right 
temporoparietal junction. Beyond that, Huang et al. (2023) instructed 
participants to infer the thoughts, feelings, or intentions of characters in 
a video depicting individuals having dinner. The scores on the task were 
significantly correlated with a ToM task and the recognition of facial and 
prosodic emotions. In other work, Serra-Mayoral et al. (2021) presented 
short clips of everyday social interactions to participants, who subse-
quently responded to one ToM-based question. Patients demonstrated a 
significant deficit in complex ToM-based tasks that require the 
comprehension of language pragmatics and others' intentions, whereas 
the recognition of basic emotions remained relatively intact. Last, Vas-
kinn et al. (2009) presented videotaped scenarios of individuals in 
natural settings to both patient and control groups. After each scene, 
participants were presented with a series of multiple-choice questions 
about the status of the characters, the veracity of the statements made by 
individuals in the scenes, and the level of intimacy between the in-
dividuals depicted. Although the test discriminated between groups, it 
did not reveal any correlations with community functioning among in-
dividuals diagnosed with schizophrenia.

Other researchers have proposed new measures such as the Narrative 
of Emotions Task (NET); (Buck et al., 2014), an interview that prompts 
participants to define a range of emotions, give narrative accounts 
involving the emotions, and explain why the described events elicit 
those emotions. Total NET scores were significantly correlated with 
overall performance on a role-play task, but only one significant asso-
ciation with global measures of social and community functioning was 
found. Convergent validity analysis indicated that NET taps into aspects 
of emotional perception and ToM, whereas no association with attri-
butional bias emerged. More recently, Chaturvedi et al. (2020) used 
auditory clips in which emotional content was expressed only in the 
auditory properties of the speech, not in the semantic content. Patients 
exhibited significant impairment in recognizing emotions compared 
with controls. The authors concluded that the newly developed test, 
referred to as the INTONATION Test, is more sensitive to deficits in 
recognizing emotions among patients with schizophrenia than measures 
previously used.

Other authors have modified existing measures to improve their 
ecological validity. Poole et al. (2000), for example, presented photo-
graphs of faces from the series by Ekman and Friesen along with 
recorded sentences containing emotionally neutral content and prosodic 
intonation depicting five emotions. Participants had to choose the label 
that best described the emotion portrayed by each face or audio clip. 
Among the results, errors in recognizing affect correlated with more 
severe psychotic symptoms and lower quality of life. Later, Cavieres 
et al. (2022) attempted to assess the tendency to jump to conclusions by 
modifying an existing task, in which different elements of information 
(e.g., faces and objects) remained hidden. Participants could choose 
between giving their interpretation of the ambiguous situation or 
requesting to see the hidden information. The authors found that pa-
tients with schizophrenia showed a statistically significant tendency to 
jump to conclusions, including in the proposed novel social task.

In other studies, researchers have focused on recording participants' 
daily activities to better assess their psychosocial functioning. For 
instance, Bromley et al. (2012) developed a video ethnography method 
that measures and codifies naturalistic behaviors, and in a limited 
sample of people with schizophrenia, social functioning was associated 
with neurocognition. Meanwhile, Faith and Rempfer (2018) presented 
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Table 1 
Characteristics of included studies and main results SZ = schizophrenia HC = healthy controls ToM = Theory of Mind.

Methodology Task design Sample Main results Defined 
ecological 
validity

Ensured 
verosimilitude

Determined veridicality

Behere RV, 
2011

Comparison of 
facial emotion 
recognition deficits 
in symptomatic 
and asymptomatic 
antipsychotic naïve 
schizophrenia 
patients

Still photographs and 
videos of actors 
emoting the six basic 
emotions. Subjects had 
to recognize the 
emotion from several 
alternatives on a 
response sheet. There 
was no time limit.

SZ; 
symptomatic =
26 
Asymptomatic 
= 37 
HC = 45

The patient group 
made significantly 
greater errors in 
emotion 
recognition as 
compared to 
healthy controls

No Dynamic 
emotional 
expression stimuli

No

Bekele E, 
2017

A usability study of 
a virtual reality 
system for Affect 
Analysis in Facial 
Expressions (VR- 
SAAFE)

The VR-based system 
presented 5 emotional 
expressions with 4 
levels of intensity, 
preceded by a context 
story. Subjects were 
asked what emotion 
they thought the 
avatar displayed and 
how confident they 
were in their choice.

SZ = 12 
HC = 12

There were 
significant 
differences in the 
way patients with 
schizophrenia 
processed and 
responded to the 
emotional faces

No VR allows for 
increased 
precision in the 
temporal 
dynamics of the 
emotional 
expression, and 
accompanying 
stories provide 
context

No

Briend F, 
2019

Development and 
validation of an 
integrative fMRI 
task to explore the 
neural basis of 
social cognition

The task comprised 
listening to film 
extracts and inferring 
characters' mental 
states.

SZ = 20 
HC = 28

Patients 
performed 
significantly worse 
on the 
comprehension 
questionnaire and 
showed decreased 
recruitment of the 
right temporo- 
parietal junction

No The novel 
ecological task 
included movie 
excerpts showing 
verbal social 
interactions in a 
familiar daily 
context

No

Bromley E, 
2012

Developed video 
ethnography 
methodology that 
measures 
naturalistic 
behaviors with 
Community 
Performance 
Indicators (CPIs).

Video ethnography to 
capture subjects' 
everyday behaviors in 
their usual 
environments

SZ = 9 selected 
for high or low 
composite scores 
on the MATRICS 
Consensus 
Cognitive 
Battery (MCCB).

High and low 
MCCB subjects 
showed 
statistically 
significant 
differences on all 4 
CPIs.

Ecological 
validity 
concerns the 
predictive 
relationship 
between 
performance on 
a set of tests and 
behavior in real- 
world settings

Documentation of 
subjects' behavior 
while 
accompanying 
them in everyday 
settings

Results from the sample 
suggest that CPIs capture 
skills associated with 
cognition

Buck B, 
2014

Evaluation of the 
psychometric 
properties of the 
Narrative of 
Emotions Task 
(NET)

An interview prompts 
participants to define a 
range of emotions, give 
a narrative account 
involving the emotion, 
and explain why the 
described event 
elicited the emotion.

SZ = 45 Total NET scores 
were significantly 
correlated with 
overall 
performance on 
the SSPA (role- 
play task)

No No Results showed a 
significant relationship 
between the NET and a 
social skills role-play, but 
only one significant 
association with more 
global measures of social 
and community 
functioning

Canty AL, 
2021

Explored the 
contributions of 
cognitive empathy, 
ToM, 
neurocognition, 
and clinical 
symptoms in 
predicting the 
social functioning 
of individuals with 
schizophrenia.

Participants were 
administered the 
Virtual Assessment of 
Mentalising Ability 
(VAMA) and the 
Empathy Quotient 
(EQ) as part of a larger 
neuropsychological 
and social functioning 
assessment battery.

Early sz = 26, 
Chronic sz = 32

ToM was found to 
have added value 
in predicting both 
community 
functioning and 
functional 
capacity

No The Virtual 
Assessment of 
Mentalising Ablity 
(VAMA) uses a 
virtual interface to 
simulate the 
demands of real- 
life social 
interactions

Results were correlated 
with two measures of 
social functioning

Cavieres A, 
2022

To compare the 
tendency of people 
with SZ and HC to 
jump to 
conclusions in a 
non-probabilistic 
task of interpreting 
an everyday social 
situation.

Volunteers interpret 
images in which 
different information 
elements (faces, 
objects) remain 
hidden. People can 
choose to give their 
interpretation of the 
ambiguous situation or 
request to see the 
hidden information.

SZ = 48 
HC = 44

Patients with 
schizophrenia 
showed a 
statistically 
significant 
tendency to jump 
to conclusions, 
including in the 
proposed novel 
social task

No The authors 
attempted to assess 
the tendency to 
jump to 
conclusions using 
everyday stimuli 
and stimuli 
referring to social 
situations.

None

(continued on next page)
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Table 1 (continued )

Methodology Task design Sample Main results Defined 
ecological 
validity 

Ensured 
verosimilitude 

Determined veridicality

Chaturvedi 
R, 2020

Comparison of 
emotion 
recognition in 
people with SZ and 
HC using speech 
clips in which the 
emotional content 
is conveyed only by 
its auditory 
properties.

Following the 
presentation of each 
stimulus, subjects are 
required to select one 
of five emotions that 
they believe the clip 
exhibited.

SZ = 28 
HC = 16

Patients exhibited 
significant 
impairment in 
emotion 
recognition

No This study utilized 
a newly developed 
auditory emotion 
recognition test 
that contained 
natural stimuli 
from spontaneous 
displays of 
emotions

None

Chen KW, 
2017

Validation of the 
psychometric 
properties of 3 ToM 
measures in 
patients with 
schizophrenia,

The “Reading the Mind 
in the Eyes” test 
(RMET), the Faux Pas 
Task, and the Strange 
Stories

53 patients with 
schizophrenia

All 3 advanced 
ToM measures had 
large random 
measurement 
errors, poor 
concurrent 
validity, and low 
ecological validity

No None Low correlations exist 
between all ToM measures 
and The Revised Social 
Functioning Scale-Taiwan 
short version.

Faith LA, 
2018

Analysis of the 
performance of 
individuals with 
serious mental 
illness on the Test 
of Grocery 
Shopping Skills 
(TOGSS)

Participants must shop 
for common grocery 
items from a list 
provided to them in an 
unfamiliar grocery 
store. The study 
examined accuracy 
and time.

SZ/ 
schizoaffective 
disorder =21; 
bipolar disorder 
=15 
depressive and/ 
or anxiety 
disorders =23

TOGSS was 
significantly 
associated with 
real life grocery 
shopping, in terms 
of both shopping 
accuracy and time

No The TOGSS was 
developed as a 
naturalistic task to 
assess functional 
skill performance 
in a grocery store 
environment.

To assess real-world 
functioning regarding 
grocery shopping skills, 
participants were directly 
observed during one of 
their own grocery 
shopping trips.

Granholm 
E, 2013

Computerized 
Ecological 
Momentary 
Assessment (EMAc) 
was used to record 
daily social 
interactions and 
their subjective 
appraisals by 
individuals with SZ 
or schizoaffective 
disorder.

Participants completed 
electronic 
questionnaires on a 
personal digital 
assistant (PDA) four 
times per day for one 
week

145 individuals 
with SZ or 
schizoaffective 
disorder

More positive 
interaction 
appraisals at any 
point in a day were 
associated with 
more significant 
positive affect, 
which, in turn, was 
a strong predictor 
of more social 
interactions over 
subsequent hours.

No EMAc was used to 
record real social 
interactions, social 
interaction 
appraisals, and 
momentary affect 
four times daily for 
one week.

No

Huang YL, 
2023

Psychometric 
analysis of the 
Movie for the 
Assessment of 
Social Cognition- 
taiwanese version 
(MASC-TW)

A video-based test 
depicting people 
having dinner. 
Participants are asked 
to infer the characters' 
thoughts, feelings, or 
intentions.

SZ = 41 
HC = 167

The scores on the 
MASC-TW were 
significantly 
correlated with 
scores on a ToM 
task and the 
recognition of 
facial and prosodic 
emotions

No The Movie for the 
Assessment of 
Social Cognition 
(MASC) enables 
the assessment of 
social cognition 
through a video 
that displays social 
interactions, 
including visual, 
auditory, and 
verbal 
information.

No

Penn DL, 
2002

Performance of 
persons with SZ 
was compared to 
HC on a battery of 
social perceptual 
tasks that require 
social context 
processing

A battery of social 
perceptual tasks that 
require social context 
processing

SZ = 35 
HC = 46

The group with SZ 
was impaired on 
all tasks relative to 
HC and showed 
little evidence of 
utilizing available 
contextual 
information.

none A battery of social 
perceptual tasks 
that require social 
context 
processing. Adding 
contextual 
information to a 
social sequencing 
task

The relationship between 
social context processing 
and ward behavior (as 
measured with the Nurse's 
Observation Scale for 
Inpatient Evaluation) was 
examined for the clinical 
sample

Poole JH, 
2000

Analysis of the 
relationship 
between emotion 
recognition and 
quality of life in a 
sample of people 
with schizophrenia

Photographs of faces 
and audio-recorded 
sentences of 
emotionally neutral 
content and prosodic 
intonation depicting 
five emotions. 
Participants had to 
choose the label that 
best described the 
emotion on each face, 
or audio

SZ = 40 Affect recognition 
errors correlated 
with more severe 
psychotic 
symptoms and 
with lower quality 
of life

None A combination of 
facial and prosodic 
perceptual tasks to 
evaluate hetero- 
modal affect 
recognition in 
schizophrenia

The quality of life of 
community-dwelling 
schizophrenia patients was 
evaluated in relation to 
affect recognition abilities

(continued on next page)
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the Test of Grocery Shopping Skills (TOGSS), which requires partici-
pants to shop for common grocery items on a list provided to them at an 
unfamiliar grocery store. Their results indicated that the TOGSS was 
significantly associated with real-life grocery shopping in terms of both 
accuracy and time. Added to that, Granholm et al. (2013) described the 
use of the Computerized Ecological Momentary Assessment to record 
daily social interactions and the subjective appraisals of the interactions 
by individuals with schizophrenia. They found that more positive ap-
praisals were associated with more positive affect, which, in turn, was a 
strong predictor of more social interactions. That pattern of results 
suggests that subjective affective experiences motivate real-world social 
functioning in individuals with schizophrenia more than cognitive ap-
praisals do. Furthermore, when Shi et al. (2013) sought to validate the 
Beijing Performance-Based Functional Ecological Test, a role-play task 
in three areas of functioning—transportation, financial management, 
and work ability—they found that individuals with schizophrenia scored 
significantly lower than controls.

Last, two of the studies reviewed involved examining the veridicality 
of existing instruments. In one, Chen et al. (2017) aimed to validate the 
psychometric properties of three ToM measures among patients with 
schizophrenia and found low correlations between the measures and the 
Revised Social Functioning Scale-Taiwan short version. In their article, 
they recommend interpreting the scores of those three advanced ToM 
measures cautiously because they may not provide reliable or valid re-
sults. In the other, Penn et al. (2002) correlated a battery of social 
perceptual tasks requiring social context processing with the Nurse's 
Observation Scale for Inpatient Evaluation scores. Among their results, 

participants with schizophrenia or schizoaffective disorder demon-
strated impaired performance on all tasks relative to controls. In pro-
cessing social context, the participants with schizophrenia showed little 
evidence of utilizing available contextual information.

4. Discussion

Only two studies in our review included explicit definitions of 
ecological validity (Bromley et al., 2012; Vaskinn et al., 2009). That trend 
may reflect the need for a wider dissemination of a precise definition of 
the term, along with the practical consequences of its adoption. More 
precise definitions of some domains of social cognition are also lacking, 
which has resulted in a lack of consensus on recommendations for 
studying them. As a consequence, research has concentrated on emotion 
recognition and ToM, whereas social knowledge and social perception 
have been mostlyignored. In fact, a significant number of the studies 
reviewed were designed to improve their verisimilitude by using rep-
resentations of social interactions via VR devices or movie clips; how-
ever, the assessments continued to prioritize ToM-based tasks or tasks 
involving emotion recognition while neglecting other domains of social 
cognition.

In approximately half of the studies that we reviewed, the veridi-
cality of results was examined by correlating performance on tasks 
targeting social cognition and measures of psychosocial functioning. 
However, only a few revealed significant associations, and the evidence 
can corroborate neither a general correlation between two homoge-
neous categories nor specific relationships between multidomain 

Table 1 (continued )

Methodology Task design Sample Main results Defined 
ecological 
validity 

Ensured 
verosimilitude 

Determined veridicality

Serra- 
Mayoral A, 
2021

Performance on the 
Battery to Assess 
Theory of mind 
(BAT) and three 
other tests of social 
cognition was 
compared in a 
sample of SZ 
patients with an HC 
group

Short clips of everyday 
social interactions 
were shown to the 
participants, who then 
answered one ToM 
question and one 
control question for 
basic cognition

SZ = 30 
HC = 30

The BAT was 
sensitive to detect 
the ToM 
impairments in 
schizophrenia, 
showed good 
internal 
consistency and 
concurrent 
validity

No The scenes 
depicted everyday 
social interactions

No

Shi C, 2013 validation of the 
Beijing 
Performance-based 
Functional 
Ecological Test (BJ- 
PERFECT)

A role-play task in 
three areas of 
functioning: 
transportation, 
financial management 
and work ability

SZ = 50 
HC = 37

The schizophrenia 
group scored 
significantly lower 
than HC on the BJ- 
PERFECT

No No Social cognition 
performance, measured by 
the 
Mayer–Salovey–Caruso 
Emotional Intelligence 
Test (MSCEIT), was 
correlated with the 
BJ_PERFECT

Souto T, 
2020

Comparison of 
patients and 
controls in a facial 
emotion 
recognition task 
using the Virtual 
Reality program for 
Facial Emotion 
Recognition (VR- 
FER).

A 3D stimuli in a 
virtual environment It 
involved a recognition 
task of neutral facial 
emotion stimuli and 
six basic emotions

SZ = 12 
HC = 12

Patients presented 
a lower number of 
correct answers

No The program uses 
validated stimuli 
in experimental 
conditions that are 
as close to reality 
as possible and 
occur in real-time.

No

Vaskinn A, 
2009

Results from the 
Interpersonal 
Perception Task-15 
were compared in 
persons with SZ 
and HC

Videotaped scenes of 
real persons in real 
situations. Each scene 
is followed by 1 
multiple-choice 
question about either 
the status of the 
persons, the veracity of 
a person making 2 
separate statements, or 
the intimacy level 
between persons

SZ = 72 
HC = 58

The test 
discriminated well 
between groups, 
but failed to show 
associations with 
community 
functioning in 
participants with 
schizophrenia.

Ecological 
validity may be 
substantiated by 
verisimilitude 
and/or 
veridicality

The Interpersonal 
Perception Task 
uses real-life social 
behavior as stimuli 
involving real 
persons in real 
situations.

No associations with 
community functioning 
were found
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categories with multiple intermediate variables.
Another critical aspect to consider is the origin of instruments for 

assessment and the extent to which they have been developed for use 
among people with schizophrenia. For example, because ToM and 
emotion recognition derive from working with people with autism, it is 
disputed whether alterations in interpersonal performance observed in 
both pathologies correspond to the same alteration or are merely similar 
behaviors (Le Gall and Iakimova, 2018). It is also essential to consider 

the cultural flexibility of the instruments, including the language used, 
the environment, the clothing worn, and people's faces and voices, all of 
which may have different meanings in settings other than where they 
originated (Hajdúk et al., 2020).

In the future, to reverse the direction of research, it may be important 
to consider Burgess et al.'s (2006) argument about executive functio-
ning—that is, to begin examining behavioral difficulties and, only later, 
try to understand which cognitive mechanisms might be 

Fig. 1. Flow chart of the selection of literature to review.
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involved—which could increase the representativeness and generaliz-
ability of research in the process.

4.1. New methodologies and lessons from phenomenology

In everyday situations, individuals have to perceive and understand 
other people's emotions and intentions and decide on appropriate be-
haviors given the social context. Therefore, ecologically valid assess-
ments of social cognition need to require tasks that represent real, 
everyday interactions between people in the social environment and 
predict aspects of real-life performance in those situations. However, the 
tasks most used in studies with people with schizophrenia, including in 
the SCOPE study (Pinkham et al., 2018), involve viewing and respond-
ing to static stimuli (e.g., labeling emotions in faces or eyes) or inter-
preting written social vignettes (e.g., making inferences about people's 
true intentions). However, such tasks have been criticized for their 
limited ability to capture social cognitive processes as they typically 
unfold in everyday life (Vaskinn and Horan, 2020). For that reason, it 
may be worthwhile to consider some methodological innovations and 
the measurement of new constructs that could enrich the understanding 
of the difficulties faced by people with schizophrenia in social situations.

The integrative model of metacognition (Lysaker et al., 2021) pro-
poses that people become aware and make sense of their thoughts, 
emotions, and corporal experiences in an integrative metacognitive 
process in which their experiences are understood in the context of their 
intersubjective relationships with others. Whereas a social cognitive 
deficit is more or less a discrete failure in a specific function (e.g., 
emotion recognition), a metacognitive deficit is a failure in integrating, 
evaluating, and responding to the social context. The metacognitive 
capacity to think about oneself, others, one's place in the community, 
and one's ability to develop and enact plans based on that information 
can be measured using a quantitative scale (Semerari et al., 2003).

Ecological momentary assessment is a research method that requires 
participants to report symptoms, affects, and behaviors close to the time 
of their occurrence and at multiple times based on agreed-upon events or 
periods, which can overcome recall-related problems typical of self- 
report (Moskowitz and Young, 2006). Although the method cannot 
provide insights into the causes of social impairment, it could be espe-
cially valuable in determining the veridicality of studies by allowing the 
recording of various aspects of patients' psychosocial functioning, 
including where they are, with whom, what kind of tasks they are doing, 
and/or the difficulties that they may be facing.

Another methodological innovation is the use of Virtual Reality can 
be defined as the presentation of a computer-generated 3D environment 
in which the user receives visual, auditory, or tactile stimuli. In more 
advanced VR technology, the movements of users influence the stimuli 
in ways that provide an experience felt to be both authentic and 
immersive (Gigante, 1993). Using VR relates directly to verisimilitude 
by offering testing environments that are similar to real life. Rus-Calafell 
et al. (2018) have demonstrated that the research modality is safe for 
and accepted by participants and can be used to require them to perform 
everyday life behaviors and, in turn, offer insights into difficulties pre-
sent in real-world social interactions.

Interpersonal distance (IPD) is the area that individuals maintain 
around themselves and into which others cannot intrude without 
arousing discomfort (Hayduk, 1983). IPD is dynamic in that it reflects 
changes in one's disposition toward social interactions and varying 
perceptions of the intentions of the people that one interacts with. When 
preferred IPD has been measured among patients with schizophrenia in 
both real and virtual interactions, they have maintained greater IPD 
than controls, a condition linked to more severe symptoms of schizo-
phrenia (Kraus et al., 2024). Likewise, the inner representation of the 
peripersonal space (i.e., the space surrounding the body wherein phys-
ical interactions with elements of the environment occur) depends on 
the physical proximity between the people interacting and their famil-
iarity, their social proximity, and the interactions between them 

(Bogdanova et al., 2021). Indeed, when VR has been used to explore 
perceived IPD among people with schizophrenia (Park et al., 2009), they 
have indicated a smaller perceived peripersonal space than controls 
have (Lee et al., 2021).

A long tradition in phenomenology links schizophrenia to interper-
sonal difficulties. Stanghellini (2001) has defined the loss of common 
sense as the lack of both practical knowledge about social situations and 
a basic intuitive attunement with the social world, meaning the affec-
tive–conative capacity to become involved in others' lives and use 
context-relevant cues to make sense of others in social situations. 
Somewhat similarly, Fuchs (2015) has distinguished the faulty func-
tioning of the ToM module “inside” the person from an immediate, pre- 
reflective disturbance in the relationship between them and others in an 
emergent bipersonal field called “intersubjectivity.” That disconnection 
leaves patients without an understanding of others' expressions and 
actions in shared situations, and the fundamental alienation that results 
creates a sense of detachment that replaces the basic sense of being with 
others. If such is indeed the case, then researchers might also need to 
identify an ecologically valid way to study an intrasubjective phenom-
enon beyond and even prior to the cognitive processes present in social 
interactions.

5. Conclusions

In our review, we found evidence of modifying existing tasks on tests 
examining social cognition among people with schizophrenia to make 
the tasks more similar to situations encountered in real life. Even more 
interesting is the use of new technology, including VR, as a means of 
increasing the verisimilitude of such tasks. Veridicality, however, was a 
far less-considered aspect in the studies that we reviewed. Consequently, 
the specific relationships between particular aspects of social cognition 
and social functioning in people with schizophrenia continue to be un-
clear. Improving that trend requires more precise definitions and better 
measurement instruments, including ones involving the direct obser-
vation of people's real-life performance, as suggested by some of the 
publications reviewed. Last, establishing the ecological validity of the 
results of research is crucial for confirming the validity of constructs and 
advancing their clinical applications.
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