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aDepartment of Psychology, Universit�e du Qu�ebec �a Montr�eal, Montr�eal, Canada; bUniversit�e T�ELUQ, Montr�eal, Canada

ABSTRACT
Although there has been a marked increase in interest in social cognition (SC) in recent years, psy-
chometric data relating to many tasks used to measure its components remain limited in healthy
populations with only five articles published to date. It is accordingly premature to speak of a con-
sensus concerning the specific components, or best tests of the components, and possible cultural
differences. The present study sought to partially fill that gap, examining the psychometric proper-
ties of a battery of SC tasks in a sample of 100 healthy adults aged 18–85 years old. Initially, nine
tasks assessing four SC components were selected: emotion recognition, theory of mind, attribu-
tional bias, and social judgment. Construct validity and criterion-related validity were assessed
using factor and correlational analyses. Performance across age and sex groups was also investi-
gated. Reliability was assessed through internal consistency, interrater and intercoder agreement.
Results indicated satisfactory properties for the Ambiguous Intentions Hostility Questionnaire-
blame score, the Social Judgment Task, the Facial Emotions Recognition Test, and a modified ver-
sion of the Strange Stories Task. Statistically significant differences were found between the
groups with regard to age and sex after accounting for demographic and cognitive factors.
However, the correlations of these measures with relationship quality were mostly very low, raising
questions about their concomitant validity. Other tasks showed sub-optimal properties, suggesting
that some frequently used tests require further validation or modifications to ensure the quality of
research findings. Based on the results, recommended measures for future studies and limitations
are discussed.

KEYWORDS
Emotion recognition;
psychometric; social
cognition; social judgment;
theory of mind

Social cognition (SC) focuses on intraindividual cognitive
processes to explain social interactions and interpersonal
functioning. In recent years, there has been increasing inter-
est in identifying key domains, or components involved in
social information processing. Clinical research in autism
spectrum disorders (ASD) and schizophrenia has made sig-
nificant contributions and resulted in important advances in
improving our understanding of various aspects of SC. In
this context, the National Institute of Mental Health
(NIHM; Green et al., 2008) identified five distinct domains
that are thought to capture the complex phenomenology of
SC deficits in schizophrenia: theory of mind, social percep-
tion, emotional processing, social knowledge, and attribu-
tional bias.

Social perception refers to the identification of social cues
in the environment, such as faces, voices, and gestures
(Green et al., 2015). Emotion processing can be parsed as
the ability to perceive and recognize emotions from immedi-
ate and observable cues, such as facial expressions and pros-
ody (Adolphs, 2002). Theory of mind (ToM) has been
described as the ability to reason and attribute mental and
emotional states to oneself and others by integrating mul-
tiple sources of information. ToM includes first-order

(inferring someone’s mental state) and second-order infer-
ences (a belief that someone knows what someone else
believes or thinks) (Baron-Cohen, 2001; Sabbagh, 2004).
Social knowledge refers to the knowledge about social
norms, rules and relations that guide appropriate social
behavior (Beer & Ochsner, 2006), which can then be used to
judge the appropriateness of behavior in a specific context
based on social conventions and standards. Attributional
style is typically regarded in schizophrenia research as the
individual’s tendency to make inferences about the causes of
positive and negative events as being the results of internal
(personal), external (another person), or situational circum-
stances. Two attributional biases are of particular interest
(see Achim et al., 2016; Kinderman & Bentall, 1997;
Langdon et al., 2006, 2013): externalizing bias (i.e., the ten-
dency to attribute negative causes to the actions of others
and positive causes to one’s own actions), and personalizing
bias (i.e., attributing adverse events to oneself).

In line with the NIHM developments, the Social Cognition
Psychometric Evaluation (SCOPE) study (Pinkham et al.,
2014) identified similar components (emotion processing,
social perception, theory of mind, attributional style/bias) and
assessed the quality of SC tasks based on various criteria to
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reach a consensus on measurement. Their subsequent
psychometric evaluations (Buck et al., 2016, 2017; Ludwig
et al., 2017; Pinkham et al., 2016) yielded mixed results, as
several measures that were examined showed inconsistent
results for both clinical and control groups. This led the
authors to suggest further investigation of their candidate
measures as well as of new SC tasks. These results support the
need to (1) continue the examination process for some prom-
ising measures, such as the Ambiguous Intentions and
Hostility Questionnaire (Combs et al., 2007); (2) reconsider
the initial measures selected for evaluation by the RAND pan-
elists of the SCOPE project (e.g., Strange Stories, Happ�e, 1994;
Faux Pas test, Baron-Cohen et al., 1999; Internal Personal and
Situational Attributions Questionnaire, Kinderman & Bentall,
1997); (3) further examine the psychometric properties of
other instruments found in the literature that could be useful
to assess the aspects of SC that have previously been identified
(e.g., Picture Sequencing task, Langdon et al., 2014; Task of
Attribution of Intention to Others, Brunet et al., 2003;
Interpersonal Reactivity Index, Davis, 1983).

Furthermore, investigation of the SC components and
how they relate to social behavior and functional outcomes
remains limited in healthy populations. Their performance
across SC components is typically assessed through compari-
son with clinical samples with the primary goal of measur-
ing group differences. Previous studies have consistently
shown that healthy subjects obtain significantly higher scores
on various SC measures when compared with patients diag-
nosed with disorders such as attention deficit disorder
(ADHD), ASD and schizophrenia (Bora & Pantelis, 2016;
Chung et al., 2014; Eack et al., 2013; Healey et al., 2016;
Savla et al., 2013), anxiety (Plana et al., 2014), depression
and bipolar disorder (Weightman et al., 2014; Samam�e
et al., 2012), and neurodegenerative disorders (Elamin et al.,
2012). Beyond the pathology-focused approach, there is a
need to build a more inclusive and normative approach of
SC. However, there is an important lack of information con-
cerning the psychometric properties of many of these tests,
especially but not limited to the general population, which
makes it difficult to understand and accurately interpret the
results of many studies. Most measures were designed for
use in clinical settings (e.g., autism) to identify and quantify
SC impairments in many disorders. The large discrepancy in
the distribution of scores between patients and healthy sub-
jects frequently led to measurement limitations (e.g., ceiling,
floor effects) in non-clinical samples, which may reduce data
quality and hamper accurate evaluation of their SC abilities.
Floor and ceiling effects negatively affect test sensitivity and
statistical power, and consequently, tend to increase the rate
of false negatives and positives (Cramer & Howitt, 2005).
As well, these effects indicate scores that have minimal
variation among individuals and little or no range for
improvement or decline in performance in borderline
high-functioning clinical or non-clinical individuals.
Furthermore, many studies do not include an assessment of
functional outcome, a measure of concomitant validity, thus
limiting our understanding of the impact of SC abilities in
everyday life situations. Additional SC measures or further

validation of existing measures in healthy populations is
clearly needed.

Prior research provided evidence for associations between
age and facets of SC, with older subjects performing appre-
ciably worse than younger individuals on a variety of emo-
tion identification (e.g., Gonçalves et al., 2018) and ToM
tasks (e.g., Moran, 2013). It is not clear, however, whether
there are sex differences in SC: while some results indicate
no between-sex variations (Di Tella et al., 2020), other stud-
ies suggest differences in emotion recognition (Kirkland
et al., 2013; Montagne et al., 2005) and ToM tasks involving
faux pas understanding (Ahmed & Stephen Miller, 2011),
cartoons (Russell et al., 2007), and video-based scenarios
(Wacker et al., 2017). Investigating age and sex differences
to further establish discriminant validity may thus be of
importance in a validation process. There is also empirical
support for an overlapping relationship between SC and
neurocognition (Adolphs, 2001), which makes it important
to control for cognitive abilities while investigating SC per-
formance in different groups.

Objectives

The present study was undertaken to examine the psycho-
metric properties of a battery of SC tests in a sample of
healthy francophone adults aged 18–85 years old. These
properties consist of the reliability and validity of nine meas-
ures related to the domains of SC identified by the NIHM
and SCOPE study. A second objective was to examine age
and sex-related variations across different components
of SC.

Methods

Participants

One hundred subjects aged 18–85 years old were recruited
to take part in the study. The majority of the subjects’ edu-
cation had to be in French. In actuality, the first language,
home language and language of daily use of all participants
was French. Exclusion criteria included a history of neuro-
logical disorders such as head injury or epilepsy, or psychi-
atric disorders, as determined by participants’ answers to an
intake questionnaire administered by phone. Subjects were
recruited through electronic and printed advertisements
posted in and around the city of Montreal, and through
word of mouth. Adults aged 50 years old and older were
screened using the Montreal Cognitive Assessment (MoCA)
(Nasreddine et al., 2005). None of the participants retained
for the study scored below the cut-off score of 26. Table 1
shows the sociodemographic characteristics of the partici-
pants. Participation was voluntary and transportation
expenses were reimbursed. The study was approved by the
Human Sciences scientific and ethics committee of the
Universit�e du Qu�ebec �a Montr�eal.
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Procedure

Forward and back translation
A translation-back translation procedure was performed on
the SC measures originally in English: the Ambiguous
Intentions Hostility Questionnaire (Combs et al., 2007),
Interpersonal Reactivity Index (Davis, 1983), Social
Judgment Task (Langdon et al., 2014), Internal Personal and
Situational Attributions Questionnaire (Kinderman &
Bentall, 1997), and Picture Sequencing task (Langdon et al.,
2014). The Faux Pas test (Baron-Cohen et al., 1999) and
Strange Stories task (Happ�e, 1994; White et al., 2009) were
previously used in another study (Scherzer et al., 2012,
2015) and were found to be acceptable to all subjects. The
tests were translated into French by two authors (CG, PC)
and back-translated into English by the bilingual coauthor
whose first language is English (PS). All discrepancies
between researchers were discussed in order to find agree-
ment on a common version of every translated test. A con-
sensus was reached on the first translated version. The
measures were then pilot-tested on 10 French-speaking
adults to ensure that potential cross-cultural differences
were addressed. If necessary, adjustments were made to
strengthen semantic and conceptual equivalence. The final
version of each test was used for data collection. Since there
were only slight changes in wording between the pilot and
final versions, it was decided to include the pilot-tested indi-
viduals in the main study. Two tasks initially developed for
use in French were administered with no changes: Task of
Attribution of Intention to Others (Brunet et al., 2003) and
Facial Emotions Recognition Task (Gaudelus et al., 2014).

Data collection
Participants were tested individually for two 1.5-h sessions
on the SC tasks, as well as a battery of neurocognitive tests.
The sessions were conducted using a counterbalanced meas-
ures design, within and between sessions to limit order and
fatigue effects. Only one enrollee had incomplete data val-
ues, which were coded as missing values. Initial data

obtained by preliminary analysis of 34 subjects (Mage ¼
39.18 ± 16.72, 50% men) then 51 subjects (Mage ¼
42.27 ± 17.48, 57% men) led to the decision to reject three
measures (see the “Results” section). One-third of the sam-
ple was asked to be re-tested 3-weeks later in order to
obtain a measure of test-retest reliability, but all declined.
Given that participation was voluntary, test fatigue com-
bined with the fact that there was no monetary incentive to
participate in another 3 h of testing may explain this deci-
sion. Average time between session 1 and 2 was
14.96 ± 17.65 days.

Measures
The selected tasks consisted of nine tests of different compo-
nents of SC identified by the NIMH (Green et al., 2008) and
SCOPE study (Pinkham et al., 2014). In addition to the tests
that were evaluated by the RAND panelists of the SCOPE
project, several tests were added for their relevance to SC
(i.e., the degree to which a test may assess one of the key
domains that have been previously identified). Moreover,
two novel tasks were selected on the basis of their clinical
and ecological features: Facial Emotions Recognition Test
(TREF; Gaudelus et al., 2014) and Social Judgment Task
(SJT; Langdon et al., 2014). In addition to accuracy of emo-
tion recognition, the TREF includes a detection threshold
for each emotion as a measure of intragroup and intergroup
sensitivity to basic emotions. This measure was found to
have adequate discriminant validity (clinical versus controls)
in the original report by the authors.

The SJT is a measure of social judgment, one of the SC
components identified by the SCOPE panel (Pinkham et al.,
2014). This judgment has been associated with a broad range
of deficits across various neurodevelopmental conditions
such as intellectual disability (American Psychiatric
Association, 2013), ADHD (Demopoulos et al., 2013;
Humphreys et al., 2016; Whalen et al., 1990) and ASD
(Loveland et al., 2001). Criterion-related (concurrent) validity
was assessed through a validated questionnaire used to meas-
ure the quality of interpersonal relationships (see Table 2 for
the battery). Detailed information about the tests and com-
plete administration procedures can be found in the original
publications. Two tests (Strange Stories and Faux Pas test,
see “Adapted Measures” section) initially developed for
clinical trials in autism research were adapted to more reli-
ably assess the range of performance in healthy adult
subjects. The adaptations were made to reflect the increase
in complexity in ToM development, beyond childhood
(Wellman, 2018).

Several other tasks inventoried in the literature were devel-
oped in non-clinical settings (e.g., Geneva Emotion Recognition
Test, Schlegel et al., 2014; Situational Test of Emotion
Understanding and Situational Test of Emotion Management,
MacCann & Roberts, 2008; Mayer–Salovey–Caruso Test of
Emotional Intelligence, Mayer et al., 2003). However, the tests
that were evaluated in the present study were selected, in part
based on the existing repertoire of frequently used tasks in SC,
in order to identify those that demonstrate suboptimal qualities
and should be modified and validated for future utilization.

Table 1. Sociodemographic characteristics.

Variables
Participants

M (SD) or Nb. (%)

Age (years) 47.7 (18.18)
Range 18–85

Sex
Male 50 (50.00)
Female 50 (50.00)

Ethnicity
Caucasian 98 (98.00)
Caribbean/African American 1 (1.00)
Asian 1 (1.00)

Vocational status
Employed 51 (51.00)
Student 16 (16.00)
Retired 33 (33.00)

Education (years) 15.34 (2.92)
Education in French (years) 14.90 (3.10)
Highest education level
High school 20 (20.00)
General and vocational college 30 (30.00)
University 50 (50.00)

Note: N¼ 100. Means and standard errors are italicized.
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Finally, neurocognitive measures were added in order to
distinguish between, and control for the contribution of
these abilities and SC abilities in group comparisons. Three
subtests from the Wechsler Adult Intelligence Scale-4th edi-
tion (WAIS-IV; Wechsler, 2008) were used as control for
fluid abilities (Matrix Reasoning, abstract thinking and prob-
lem-solving), and verbal abilities (Vocabulary, crystallized
knowledge; Similarities, verbal reasoning).

Adapted measures
Strange Stories-Revised (SS-R). The Strange Stories test was
initially developed by Happ�e (1994) to discriminate between
control subjects and autistic children, adolescents and young
adults in terms of ToM (i.e., inferences about others’ mental
states, detection of sarcasm/irony, lies or bluffs). Although
Happ�e was successful in distinguishing between the clinical
and control groups in her study, many studies found a ceil-
ing effect (i.e., 90%þ) in control groups of healthy children,
adolescents or adults (see for example Kaland et al., 2005;
Ouellet et al., 2010; Rogers et al., 2007). To reduce the likeli-
hood of a ceiling effect, we adapted the questions used by
White et al. (2009) and some details within the stories (e.g.,
several character’s names to fit the cultural context) to fit
the current sample (adults aged 18–85 years old).

The SS-R consists of eight ToM stories interspersed by
seven physical comprehension stories. All stories were pre-
sented to the participants in a written format and remained
in front of them while reading and responding to minimize
the demands placed on memory and attention. A control
question was used at the end of each ToM story to identify
any comprehension deficit. Each ToM story required 1st
and 2nd order inferences that were rated by two judges
(CG, CD). In the version used by White et al. (2009), two
questions were asked after each ToM story: “Is it true, what
the character says? “and “Why did the character do this?.”
In order to prevent measurement limitation with healthy
subjects, we increased the level of difficulty in terms of men-
tal state attribution in including 1st order items (e.g., What
does X think?) and more complex 2nd order opened-ques-
tions (e.g., What does X think of the woman’s reaction?)
after each ToM story. Half of the ToM vignettes contained a
question related to affective ToM (e.g., How does X feel?).
Explicit 2nd order inferences were rated 2 points, 1st order
beliefs and partial responses without clear evidence of a 2nd
order process were rated 1 point. Non-relevant answers and
the absence of mental state inferences were rated 0 points. A
ToM composite score was calculated by summing the scores
obtained in all ToM stories (maximum of 59 points, exclud-
ing the control questions). A Comprehension score was cal-
culated as the sum of the scores obtained on the physical
comprehension stories (maximum of 11 points).

Faux Pas Recognition Test-Revised (Faux Pas-R). The Faux
Pas Recognition Test was created by Baron-Cohen et al.
(1999) to assess ToM through social faux pas (i.e., recogniz-
ing that someone made a social mistake) in children with
autism. The test was slightly modified for use with brain-
injured adults (Stone et al., 1998) and patients with

dementia (Gregory et al., 2002). In both studies involving
adults, however, most or all control subjects ToM score was
100%, revealing a limitation in test variability. In the current
study, the test was adapted to measure 1st and 2nd order
inferences of intentions and emotions. The questions were
modified, but the stories remained the same as those previ-
ously used in the adult version except for minor changes in
characters’ names for cultural adaptation.

In the version published by Stone et al. (1998), each
vignette was followed by eight questions that required subjects
to Q1- and Q2- detect a faux pas (Did anyone say something
they shouldn’t have said or something awkward?; Who said
something they shouldn’t have said or something awkward?);
Q3- understand inappropriate behaviors (Why shouldn’t he/
she have said it or why was it awkward?); Q4- infer a charac-
ter’s intentions (Why do you think he/she said it?); Q5- infer
a character’s belief (Did X know/realize that Y?); Q6- infer a
character’s feelings (How do you think X felt?); Q7- and Q8-
understand the story (comprehension questions). The Faux
Pas-Revised was composed of a set of 10 stories used by
Baron-Cohen et al. (1999) and Stone et al. (1998), all of which
were followed by questions inquiring about one’s beliefs about
the characters’ mental states following the faux pas. For each
story, all the questions had the same format. Specifically, after
each story, participants were asked how they think the charac-
ters felt after the faux pas (questions #1, #4—inference of
emotions: How does X feel? How does Y feel?) and why the
main protagonist acted this way (question #2—inference of
intentions: According to X, why did Y say that?). Participants
were also asked why the two characters felt this way after they
realize the protagonist’s gaffe (questions #3, #5—inference of
emotions: Why does X feel this way? Why does Y feel this
way?). At the end of each story, a comprehension question
(question #6) was included, as in the original version. The sto-
ries were placed in front of the participants according to the
instructions provided by Stone et al. (1998) so that subjects
could refer to them while answering the questions. The stories
were presented randomly to control for a possible order effect.
Two points were awarded for each 2nd order response and
one point was given for every 1st order response. The absence
of an inference was scored zero. The scores were summed to
provide a total ToM score (maximum of 80 points), excluding
the comprehension questions. The ratio of correct answers
relative to the correct comprehension answers had to be equal
to or greater than 70%, for the ToM composite score to be
considered valid. See Table 2 for a description of each test
and questionnaire. A summary of their psychometric charac-
teristics found in the available literature is presented in
Table 3. Only studies involving more than 100 healthy adults
were included in the summary to limit the probability of sam-
pling bias. Most of the reported studies used convenience
samples of college students aged 20–25 years old.

Data analysis

Statistical analyses were performed using IBM SPSS 26. Data
were examined to detect potential measurement limitations
and percentages of extreme scores were calculated to identify
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possible floor or ceiling effects. Floor and ceiling effects
were defined as the proportion of participants with scores
higher than 90% (ceiling) or less than 10% (floor) on a
given test. A p-value of .05 or less was considered statistic-
ally significant throughout the analyses, and reliability was
assessed using Cronbach’s alpha. For coefficient interpret-
ation, we used the most frequently cited acceptable range of
Cronbach’s alpha of .70 or above (Nunnally, 1978).
Intraclass correlation coefficients (ICCs; �1 to þ1) and 95%
confidence intervals (CI) were used in intercoder reliability
analyses (i.e., the degree of agreement between coders/
judges). ICCs were interpreted in terms of absolute

agreement using a two-way random effect model. As
suggested by Portney and Watkins (2000), ICCs were
interpreted as follows: >0.75¼ good; from 0.50 to
0.75¼moderate, and ˂ 0.50¼ poor. Cohen’s j coefficient
was used to report the degree of agreement between partici-
pants on categorical scales (interrater reliability). Cohen’ j
coefficients were categorized as follows: values �0 indicating
no agreement, .01–.20 as slight, .21–.40 as fair, .41–.60 as
moderate, .61–.80 as substantial, and .81–1.00 as almost per-
fect (Cohen, 1960). Construct validity of two tasks was
tested through data reduction techniques, and correlational
analyses (Pearson’s r values, which varies between �1

Table 2. Social cognition tasks and outcome measure.

Test Description Component evaluated Range of scores

Social cognition
Facial Emotions
Recognition Task (TREF)
(Gaudelus et al., 2014)

Identification of six emotions (happiness, anger, sadness, fear,
disgust, contempt) associated with facial expression of
emotions, at nine intensity levels ranging from 20–100% in a
set of 54 photos. In addition to accuracy scores, a detection
threshold was derived, operationalized as the lowest level of
intensity that participants could detect an emotion. The test is
computer administered.

Emotion processing � Accuracy score ranging
from 0 to 9 for each
emotion and 0–54 for total
accuracy performance

� Detection threshold
ranging from 20% to 100%
for each emotion

Task of Attribution of
Intention to Others
(TAIO) (Brunet
et al., 2003)

Attribution of intentions to comic strips characters along with
two control conditions: Physical causality and Causality
with characters.

ToM � Total score ranging from 0
to 14 for each condition

Picture Sequencing Task
(PST) (Langdon
et al., 2014)

Attribution of intentions to story characters acting on the basis
of false beliefs in a series of comic-strip-like pictures presented
in a random order, to be rearranged in chronological order.
There are four types of stories: Attribution of Intentions,
Mechanical, Social Script, Capture.

ToM � Mean score ranging from 0
to 6 for each type
of sequence

Interpersonal Reactivity
Index (IRI) (Davis, 1983)

Self-report measure containing four seven-item subscales, each
assessing an aspect of empathy: fantasy, perspective taking,
empathic concern, personal distress. Items are rated on a on a
five-point Likert-type scale ranging from “does not describe
me well” to “describes me very well.”

Empathy � Total score ranging from 0
to 28 for each subscale

Internal Personal and
Situational Attributions
Questionnaire (IPSAQ)
(Kinderman &
Bentall, 1997)

Sixteen positive and 16 negative situations are categorized by
respondents as being something due to themselves (internal
attribution, 1pt), to others (external-personal, 2pts), or
circumstances (external-situational, 3pts). A mean score was
computed for positive and negative scales. Two attributional
biases were coded according to authors’ guidelines:
externalizing bias (EB; positive scores refer to a tendency to
attribute negative events to external causes) and personalizing
bias (PB; scores higher than .5 refer to greater attributions of
negative events to personal than to situational factors).

Attribution style/bias � Mean scores ranging from
1 (internal) to 3
(situational) for positive,
negative scales

� Externalizing score ranging
from -16 to þ16 and
Personalizing score ranging
from 0 to 1

Ambiguous Intentions
Hostility Questionnaire
(AIHQ) (Combs
et al., 2007)

Participants read clips of 15 short negative social situations that
vary in terms of intentionality (intentional, accidental,
or ambiguous intention). The cause of each situation and the
way subjects would respond are coded by two raters to
obtain hostility and aggression mean scores. The extent to
which respondents think the other person acted on purpose,
how angry it would make them feel, and how much they
would blame the other person is rated on a Likert-type scale
and averaged in a blame index.

Attribution style/bias � Hostility and Aggression
biases: mean scores
ranging from 1 to 5

� Blame score: mean score
ranging from 3 to 16

Social Judgment Task
(SJT) (Langdon
et al., 2014)

Make a judgment on whether the behaviors described in five
short stories are normal, unusual, or shocking. Behaviors are
labeled as: 1-socially appropriate; 2-violation of social norms;
3-inappropriate but understandable if the characters’ thoughts
are taken into account.

Social judgment � Mean score of
correct judgments

� Percentage of judgments
(normal, unusual or
shocking) in each category
of behaviors

Strange Stories-Revised see “Adapted Measures” section for description ToM � Comprehension score
� ToM total score

Faux Pas-Revised see “Adapted Measures” section for description ToM � ToM total score
Outcome Measure
Interpersonal Relationship
Quality Scale (IRQS)
(Sen�ecal et al., 1992)

Brief questionnaire containing 20 items that assess an individual’s
quality of interpersonal relationships through five subscales:
family, love partner, friends, other students/colleagues, people
in general.

Interpersonal relations � Total score ranging from 0
to 16 for each subscale

� Mean total score for all
domains of relationships

Note. In the translated version of the Social Judgment Task, the term “a pair of underwear” (Story 2) was replaced by “toothbrush” for cultural adaptation consid-
ering its high degree of inappropriateness in the Quebec-French culture.
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and þ1) were used to examine the concurrent validity.
Confirmatory factor analyses (CFA) were carried out in
Mplus 8 (Muth�en & Muth�en, 1998–2017) and model fit
indices were interpreted following the criteria recommended
by Hu and Bentler (1999) and Caron (2018): chi-squared
index (v2), root mean squared error approximation
(RMSEA) ˂ .05, comparative fit index (CFI) and Tucker-
Lewis Index (TLI) > .95, and standardized root mean
squared residual (SRMR) ˂ .08. In addition, exploratory fac-
tor analyses (EFA) were used to identify the underlying
structure of the SS-R and IRI. Finally, independent t-tests
and analysis of covariance (ANCOVA) were used for com-
parisons of means between age groups (18–49 years old;
50–85 years old) with and without control variables (bio-
logical sex, education and neurocognition). Comparisons of
means between sex groups (men, women) were performed
using education and neurocognition as covariates.

Results

Distributions and rejected measures

During the initial phase of the study, preliminary analyses
revealed sub-optimal characteristics in three tasks (Picture
Sequencing task, Task of Attribution of Intention to Others,
Faux Pas-R). For reasons indicated in Table 4, these tasks
were not included in the final battery, and no further data
were collected using these tests after this stage. After comple-
tion of data collection, data were reexamined. Most variables
were normally distributed: SS-R ToM and Comprehension
scores, SJT-correct judgments, all subscales included in the
IRI (PT, PD, EC, FS), all scores in the AIHQ (Hostility,
Blame, Aggression) and all subscales in the IPSAQ (positive,
negative). Detection thresholds and five accuracy scores in the
TREF (disgust, contempt, anger, sadness, fear) along with the
TREF total accuracy score were normally distributed, while
happiness tended to cluster further from the mean with
higher data values. Some variables included in the SJT were
broadly concentrated in one area (see Figure 1), denoting a
convergence in judgment. Considering the nature of the test
(clustering is thought to represent a natural tendency in judg-
ments rather than an artifact considering the shared standards
on which comparisons and judgments are based; Mussweiler,
2003) and how data were analyzed, situations where cases
were grouped did not affect the interpretation of results.
Proportions of individuals scoring at floor/ceiling on the
measures retained for full validation are presented in Table 5.
Intercorrelations among SC variables are shown in Table 6.

Psychometric properties of the final set of measures
examined in the battery

Reliability
Internal consistency. Internal consistency was calculated for
five questionnaires. Cronbach’s coefficient for the AIHQ-
Blame score showed strong reliability (a ¼ .90), but the
Aggression (a ¼ .61) and Hostility subscales (a ¼ .39)
showed low values. Internal consistency for the negative

Ph
ill
ip
s
et

al
.(
20
15
)

N
to
ta
l¼

11
6,

N
yo
un

g
ad
ul
ts

¼
40
,a
ge

¼
25
.2
;N

m
id
dl
e-
ag
ed

¼
40
,a
ge

¼
53
.4
;N

ol
de
r
ad
ul
ts

¼
36
,

ag
e
¼

73
.9

U
nr
ep
or
te
d

D
is
cr
im
in
an
t
va
lid
ity
:N

o
ag
e-
re
la
te
d
va
ria
tio

ns
in

FP
sc
or
es

U
nr
ep
or
te
d

Co
nv
er
ge
nt

va
lid
ity
:F
P
sc
or
es

re
la
te
d
to

th
e
ab
ili
ty

to
un

de
rs
ta
nd

sa
rc
as
m

N
eg
r~ a
o
et

al
.(
20
16
)—

sh
or
t
ve
rs
io
n

Br
az
il.
N
¼
15
2,

ag
e
¼

22
.0
,

se
x
¼

48
.0
%

m
en

In
te
rn
al
co
ns
is
te
nc
y:
a
¼

.9
4

D
is
cr
im
in
an
t
va
lid
ity
:G

ro
up

di
ffe

re
nc
es

in
FP

sc
or
es
,w

ith
co
nt
ro
ls
sc
or
in
g
hi
gh

er
th
an

pa
tie
nt
s

Au
th
or
s
in
di
ca
te
d
th
at

no
rm

al
ity

ap
pr
ox
im
at
io
ns

w
er
e
re
je
ct
ed

by
st
at
is
tic
al
te
st

Zh
an
g
et

al
.(
20
18
)—

sh
or
t
ve
rs
io
n

Ch
in
a.
N
to
ta
l¼

17
1;

N
yo
un

g
ad
ul
ts

¼
87
,a
ge

¼
25
.6
,

se
x
¼

43
.0
%

m
en
;N

ol
de
r

ad
ul
ts

¼
84
,a
ge

¼
65
.5
,

se
x
¼

40
.0
%

m
en

U
nr
ep
or
te
d

D
is
cr
im
in
an
t
va
lid
ity
:N

o
si
ng

le
ef
fe
ct

of
ag
e
on

FP
sc
or
es

in
co
m
pl
et
e
sa
m
pl
e;
Ag

e-
re
la
te
d
di
ffe

re
nc
es

in
gr
ou

ps
no

t
re
ce
iv
in
g
en
ha
nc
ed

m
ot
iv
at
io
n

Au
th
or
s
re
po

rt
ed

th
at

yo
un

ge
r
ad
ul
ts

in
th
e

co
nt
ro
lc
on

di
tio

n
ex
hi
bi
te
d
ce
ili
ng

ef
fe
ct
s

Co
nv
er
ge
nt

va
lid
ity
:F
P
sc
or
es

re
la
te
d
to

an
ot
he
r
To
M

ta
sk

N
ot
e:
� :

au
th
or
s’
te
st
;N

:t
ot
al

nu
m
be
r
of

pa
rt
ic
ip
an
ts
;a
ge
:m

ea
n
ag
e
of

pa
rt
ic
ip
an
ts
,r
ou

nd
ed
;e

d:
ed
uc
at
io
n
in

ye
ar
s,
ro
un

de
d;

se
x:
se
x
of

pa
rt
ic
ip
an
ts
,%

ro
un

de
d;

CF
A:

co
nf
irm

at
or
y
fa
ct
or

an
al
ys
is
;E

FA
:e

xp
lo
ra
to
ry

fa
c-

to
r
an
al
ys
is
;
CF
I:
co
m
pa
ra
tiv
e
fit

in
de
x;

TL
I:
Tu
ck
er
–L
ew

is
in
de
x;

PT
:
pe
rs
pe
ct
iv
e
ta
ki
ng

;
EC
:
em

pa
th
ic

co
nc
er
n;

PD
:
pe
rs
on

al
di
st
re
ss
;
FS
:
fa
nt
as
y;

PI
:
po

si
tiv
e-
in
te
rn
al

sc
al
e;

PP
:
po

si
tiv
e-
pe
rs
on

al
sc
al
e;

PS
:
po

si
tiv
e-
si
tu
-

at
io
na
l
sc
al
e;

N
I:
ne
ga
tiv
e-
in
te
rn
al

sc
al
e;

N
P:

ne
ga
tiv
e-
pe
rs
on

al
sc
al
e;

N
S:

ne
ga
tiv
e-
si
tu
at
io
na
l
sc
al
e;

EB
:
ex
te
rn
al
iz
in
g
bi
as
;
PB
:
pe
rs
on

al
iz
in
g
bi
as
;
H
B:

ho
st
ili
ty

bi
as
;
BS
:
bl
am

e
sc
or
e;

AB
:
ag
gr
es
si
on

bi
as
;
FP
:
Fa
ux

Pa
s;

To
M
:t
he
or
y
of

m
in
d.

APPLIED NEUROPSYCHOLOGY: ADULT 9



Table 4. Summary of rejected measures.

Task Reason of rejection Data

Attribution of Intention to
Others Taska

Large number of extreme
scores in all three
conditions suggesting
ceiling effects

84.2% of subjects obtained a ToM score � 80% and 52.9% had a ToM score � 90%
(M¼ 11.82, SD¼ 2.61).

96.0% of subjects obtained a Physical Causality score � 90% (M¼ 13.65, SD¼ 1.71);
94.2% obtained a Causality with Characters score � 90% (M¼ 13.61; SD¼ 1.80).

Picture Sequencing Taskb Large number of extreme
scores in three conditions
suggesting ceiling effects

70.0% of subjects obtained a ToM score � 80%; 52.0% of participants obtained a ToM
score � 90% (M¼ 4.94, SD¼ 1.25);

82.0% had a Mechanical score � 90% (M¼ 5.66, SD¼.80);
86.0% obtained a Social Script score � 90% (M¼ 5.84, SD¼ 0.40);
26.0% obtained a Capture score �80%; 6.0% had a score of �90% (M¼ 3.88; SD¼ 1.13).

Faux Pas-Rc Large number of high ToM
scores suggesting a
ceiling effect

100% of subjects obtained a Comprehension score >70% (M¼ 9.97; SD¼.17) thus all
ToM scores were valid; 76.1% of subjects obtained a ToM score � 80%; 51.6% had
a ToM score � 90% (M¼ 68.18; SD¼ 9.68).

Note. an¼ 51 subjects; bn¼ 50 subjects; cn¼ 34 subjects.

Figure 1. Percentage of judgments across categories of behaviors in the Social Judgment Task.

Table 5. Summary of retained measures for complete validation process.

Task Range of observed scores % of participants scoring at ceiling % of participants scoring at floor

TREF accuracy
Happiness 3–9 30.00 0
Disgust 2–8 0 0
Sadness 2–9 15.00 0
Fear 3–9 16.00 0
Contempt 0–8 0 4.00
Anger 0–9 4.00 1.00
Total score 16–48 0 0

SS-R
ToM (raw score) 36–56 4.04 0
Comprehension 7–11 5.05 0

IRI
Perspective taking 9–28 9.09 0
Empathic concern 10–28 12.12 0
Personal distress 1–25 0 2.02
Fantasy 4–24 0 0

AIHQ
Hostility bias 1.2–2.67 6.00 0
Aggression bias 1.27–2.93 4.00 0
Blame score 4.8–11.0 0 0

IPSAQ
Positive events 1.13–2.13 0 0
Negative events 1.25–2.75 0 0
Personalizing bias 0–1 5.00 8.00
Externalizing bias �13–4 0 1.00

SJT
Correct judgments .58–1.00 9.00 0

Note: TREF: Facial Emotions Recognition Task; SS-R: Strange Stories-Revised; IRI: Interpersonal Reactivity Index; AIHQ: Ambiguous Intentions Hostility
Questionnaire; IPSAQ: Internal Personal and Situational Attributions Questionnaire; SJT: Social Judgment Task.
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scale of the IPSAQ was acceptable (a ¼ .71), but positive
events showed a lower value (a ¼ .41). Two subscales of the
IRI showed moderate reliability (IRI-PD: a ¼ .75; IRI-PT: a
¼ .69), while the remaining subscales tended to show
reduced values of alpha (IRI-EC: a ¼ .60; IRI-FS: a ¼ .47)
therefore reflecting possible conceptual heterogeneity or
greater measurement error. Cronbach’s coefficient for the
SJT correct judgments showed low reliability for behaviors
labeled as Socially appropriate (a ¼ .27), Violation of social
norms (a ¼ .36), and Impolite but understandable (a ¼
.47). Similarly, internal consistency was low for TREF accur-
acy scores: anger (a ¼ .62), contempt (a ¼ .56), fear (a ¼
.52), sadness (a ¼ .51), happiness (a ¼ .47), and disgust (a
¼ .24), except for the Total score, which showed an accept-
able value (a ¼ .74).

The a for the SS-R was .63. Although this score is below
the agreed threshold of .70, some researchers (see for
example Hair et al., 2010) suggested a lower limit of accept-
ability of .60 for exploratory research. Since the SS-R was
modified, adapted and used with an initial sample of 100
subjects, the coefficient of .63 at this stage, can be consid-
ered to be acceptable.

Interrater reliability. TREF reliability was assessed using
Cohen’s j calculations. The results showed high percentages
of agreement between participants in recognizing facial emo-
tions: 95.31% for happiness (j ¼ .94), 87.04% for fear (j ¼
.84), 84.07% for sadness (j ¼ .81), 68.15% for anger (j ¼
.62), and 66.91% for disgust (j ¼ .60). Agreement between
participants was reduced for contempt (47.65%) with j ¼
.37. The overall j agreement for all the emotions together
was substantial (74.90% agreement, j ¼ .61).

Cohen’s j was also used to assess the reliability of each
type of behavior in the SJT, based on expected versus
observed values. Percentages of responses in each category of
behaviors are shown in Figure 1. There was a substantial
agreement between subjects in judging Socially appropriate
behaviors (83.4% agreement, j ¼ .75), which were predomin-
antly rated as “normal.” Fair agreement was seen in behaviors
labeled Violations of social norms (44.3% agreement, j ¼
.21); observers judged them almost equally being “unusual”
and “shocking.” Finally, while it was expected that participants
would rate Impolite but understandable behaviors as
“unusual,” instead they judged them as being “normal.” The
resulting j was consequently worse than expected (22.0%
agreement, j ¼ �.25), most likely describing a tendency to
normalize ambiguity rather than a complete absence of agree-
ment. The degree of agreement was substantial for all judg-
ments taken together (45.4% agreement, j ¼ .68).

Intercoder reliability. Intercoder reliability was assessed for
two instruments using intraclass correlations. For the AIHQ
hostility and aggression scores, a high degree of agreement
was found between raters. The average measure ICC for the
Hostility subscale was .959 (95% CI: .935–.973, F(99, 99) ¼
25.989, p˂ .001), while the average measure ICC for the
Aggression subscale was .964 (95% CI: .947–.976, F(99, 99)
¼ 27.757, p˂ .001). The average ICC measure of the SS-RTa
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ToM score was .929 with a 95% CI ranging from .892 to
.953, F(98, 98) ¼ 14.656, p< .001, while both raters reached
an ICC ¼ .909 with a 95% CI ranging from .862 to .940,
F(98, 98) ¼ 11.621, p˂ .001, for the Comprehension score.

Construct validity and factor structure
Strange Stories-R. An EFA using principal components ana-
lysis was conducted on the ToM score. The scree test indi-
cated a one-factor model that explains 31.47% of the total
variance. Table 7 shows that all loadings were above .400.
Parallel analysis (Horn, 1965) and the Next Eigenvalue
Sufficiency Tests (NEST; Achim, 2017) were used to test the
dimensionality of the data set and both confirmed a single
component. That component, labeled ToM, is likely to
reflect the capacity to attribute mental states to others’
thoughts, emotions, and intentions. The ToM raw score was
not significantly related to the Comprehension score (r ¼
.05; p ¼ .602).

Interpersonal Reactivity Index. To assess the fit between the
dataset and the four-factor model established in the original
IRI (Davis, 1983), a CFA was conducted. The results indi-
cated that the initial four-factor model was a poor fit to the
data, v2(339) ¼ 471.54, p< .001, RMSEA ¼ .066, p ¼ .043,
CFI ¼ .756, TLI ¼ .728, SRMR ¼ .097. This model misfit
may be explained by an insufficient subject-to-item ratio,
which in the present study was lower than the recom-
mended 10:1 (Nunnally, 1978). Given that the CFA results
failed to confirm a four-factor model, an EFA with varimax
rotation was conducted to examine alternative structures.
Parallel analysis and EFA results indicated a five-factor
model explaining 47.26% of the total variance. This model
remained unsatisfactory conceptually and statistically.

Differential performance on SC tasks
Comparison analyses using independent t-tests between two
age groups (18–49 years old, n¼ 52; 50–85 years old,
n¼ 48) were performed. Such a categorization differs from
mainstream research using extreme age groups in compari-
son analyses, typically young adults in their 20’s and seniors
aged 65 years old and over. Including middle-aged adults in
the younger group aimed at broadening the scope of
findings, as suggested by Hess (2006), to better reflect age-
related changes occurring before 65 years of age in SC proc-
esses (Charlton et al., 2009; Pardini & Nichelli, 2009).

Results indicated age differences in several SC abilities.
Specifically, older adults demonstrated significantly lower
TREF total accuracy score, t(98) ¼ 4.64, p˂ .001, d ¼ .93.
Detection thresholds were significantly higher (i.e., more dif-
ficulty discriminating at low intensity) for negative emotions
in older adults.

In terms of inferences, older adults demonstrated signifi-
cantly lower total SS-R ToM scores than younger adults,
t(97) ¼ 4.04, p˂ .001, d ¼ .81, along with an increased
AIHQ-Hostility index, t(98) ¼ �2.00, p ¼ .049, d ¼ .40,
and an elevated score on the IPSAQ negative scale, t(98) ¼
�2.45, p ¼ .016, d ¼ .49. Conversely, younger participants

demonstrated a significantly higher externalization bias
(IPSAQ), t(98) ¼ 3.00, p ¼ .003, d ¼ .60.

Older participants were less accurate in social judgments,
t(98) ¼ 2.46, p ¼ .016, d ¼ .49, and they rated significantly
more behaviors labeled impolite but understandable as being
“normal,” t(89.29) ¼ 3.71, p˂ .001, d ¼ .75.

An analysis of covariance (ANCOVA) was used to
explore the differences among age groups using sex, years of
education and neurocognitive variables as covariables.
Results in Table 8 indicated that most variables remained
significant after accounting for demographic and cognitive
factors. Effect sizes ranged in magnitude from small to large
(partial eta squared; g2 ¼ .02–.20). Sex differences were also
investigated (Table 8) using the following covariates: years
of education and cognitive variables. Significant sex-related
variations were found in two emotions in the TREF (fear,
contempt), and in the SS-R ToM score. Differences were
also detected in the empathic concern subscale of the IRI
and a subscale in the SJT. Effect sizes (g2) were moder-
ate (.05–.09).

Concurrent validity and association with the quality of
social relationships
The SC tasks were examined in relation to the quality of dif-
ferent types of relationships included in the IRQS (romantic
relationship, family, friendships, other students/colleagues,
people in general). Parametric tests were used in correl-
ational analysis for all variables. Although visual inspection
suggested that the TREF-Happiness subscale was slightly
right-skewed, descriptive statistics were not problematic (i.e.,
acceptable skewness and kurtosis). As for the SJT subscales
that were not normally distributed, they were dichotomized
to perform the analysis.

None of the total scores were found to correlate signifi-
cantly, but there were numerous associations between SC
subscales and the quality of different aspects of relationships.
Significant correlations ranged in magnitude from small to
medium (r ¼ .12–.37). Although not significant, the associ-
ation between ToM ability and quality of friendships showed
a trend (SS-R; r ¼ .20, p ¼ .052). Conversely, the QAIPS
did not show an association or statistical trend with out-
comes as depicted in Table 9.

Discussion

Recent studies focused on understanding the content of SC
processes and their association with social functioning
(Silberstein & Harvey, 2019). However, the limited amount

Table 7. Exploratory factor analysis of the SS-R.

Item Loadings Item description Type of mentalistic story

1 .535 The ping-pong paddle Lie
3 .443 The prisoner Double bluff
5 .591 Brian’s favorite meal Pretend/Lie
7 .687 The kittens Persuade
9 .696 Aunt Jane’s hat White lie/Sarcasm
11 .467 The Christmas gift White lie
13 .447 Mrs. Peabody walking home Misunderstanding
15 .558 The burglar Misunderstanding
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of empirically validated measures of SC limits our ability to
understand and make decisions based on test scores. This
study is an attempt to contribute to our knowledge of the
psychometric qualities of a battery of SC tests in a sample of
100 healthy adults, and to propose a more reliable and valid
battery of such tests. The results add to those of previous
studies (Ludwig et al., 2017; Pinkham et al., 2014, 2016), as
well as serve to underline the need for more cross-cultural
studies of SC (cf Lim et al., 2020). Two tests were adapted
for the study to better reflect the distribution of these abil-
ities in a nonclinical sample of young and older adults. The
tasks were examined through the assessment of internal con-
sistency, interrater and intercoder reliability, factor structure,
concurrent validity, and group comparisons.

The study yielded evidence of unsatisfactory properties
for some tests, notably the Task of Attribution of Intention
to Others (Brunet et al., 2003), Picture Sequencing task
(Langdon et al., 2014), and Faux Pas-R. We did not find
sufficient empirical evidence of satisfactory psychometric

properties of the AIHQ hostility and aggression bias despite
their association with the quality of relationships and high
intercoder reliability. Although not wholly unsatisfactory,
additional psychometric evidence is needed before using
these scales in clinical and research settings. In addition, the
IPSAQ-positive scale and the two attributional biases, per-
sonalizing and externalizing, did not show satisfactory
results, reliability is low for the positive scale, and no signifi-
cant association was found between these three scales and
any outcomes.

Other tests yielded satisfactory properties. Internal con-
sistency is high for the AIHQ-blame score, making it a suit-
able candidate for further research on attributional bias in
different populations. Consistency is also satisfactory for the
IPSAQ negative scale, and two scales in the IRI, personal
distress and perspective-taking. Using CFA, we could not,
however, confirm the original four-factor structure of the
IRI, neither could we identify strong and consistent factor
contributors to the variance using EFA. Further

Table 8. ANCOVA for the SC performances of two age and sex groups using education and neurocognition as covariates.

Task
18–49 y.
M (SD)

50–85 y.
M (SD) p g2

Men
M (SD)

Women
M (SD) p g2

TREF
Accuracy
Happiness 7.72 (1.37) 7.69 (1.15) .645 ˂.01 7.60 (1.28) 7.84 (1.24) .319 .01
Disgust 5.50 (1.20) 5.29 (1.22) .350 .01 5.36 (1.43) 5.48 (0.95) .517 .01
Sadness 7.38 (1.32) 6.17 (1.62) ˂ .001 .16 6.82 (1.61) 6.80 (1.57) .563 ˂.01
Fear 7.44 (1.40) 6.62 (1.63) .002 .10 6.80 (1.76) 7.30 (1.28) .042 .05
Contempt 4.42 (1.89) 3.19 (1.99) .003 .10 3.62 (2.06) 4.10 (1.99) .041 .05
Anger 6.02 (1.65) 4.98 (2.12) .067 .04 5.78 (1.72) 5.26 (2.13) .395 .01
Total score 38.48 (4.25) 33.94 (5.82) ˂ .001 .20 35.98 (5.91) 36.78 (5.22) .068 .04

Detection threshold
Happiness 26.40 (9.85) 26.04 (8.69) .920 ˂.01 26.80 (10.58) 25.40 (7.62) .488 .01
Disgust 45.40 (13.88) 45.42 (13.36) .882 ˂.01 46.60 (14.79) 44.00 (11.95) .341 .01
Sadness 29.40 (10.58) 28.33 (9.07) .599 ˂.01 30.60 (11.32) 27.20 (7.57) .117 .03
Fear 27.20 (9.04) 31.88 (11.97) .138 .02 29.00 (11.29) 30.00 (10.10) .954 ˂.01
Contempt 38.80 (20.47) 50.63 (24.36) .022 .06 45.80 (25.16) 42.80 (20.80) .173 .02
Anger 37.60 (13.79) 44.38 (19.01) .140 .02 38.20 (13.51) 43.60 (19.03) .146 .02

IRI
Perspective taking 20.20 (4.61) 20.04 (4.24) .818 ˂.01 20.14 (7.18) 20.16 (4.11) .862 ˂.01
Empathic concern 20.64 (4.06) 21.06 (4.04) .747 ˂.01 19.71 (4.10) 22.02 (3.65) .003 .09
Personal distress 10.52 (5.54) 10.79 (4.77) .967 ˂.01 9.94 (4.92) 11.26 (5.33) .279 .01
Fantasy 14.54 (4.88) 13.90 (4.27) .211 .02 13.59 (4.12) 14.92 (4.93) .097 .03

SS-R
ToM score 47.52 (3.95) 44.38 (4.05) ˂ .001 .15 45.55 (4.48) 46.56 (4.17) .026 .05

AIHQ
Hostility bias 1.81 (0.24) 1.93 (0.29) .120 .03 1.87 (0.27) 1.87 (0.27) .707 ˂.01
Blame score 8.00 (1.34) 7.66 (1.21) .218 .02 7.93 (1.23 7.75 (1.34) .843 ˂.01
Aggression bias 2.01 (0.31) 1.93 (0.34) .084 .03 1.96 (0.36) 1.99 (0.32) .477 0.1

IPSAQ
Positive events 1.63 (0.25) 1.60 (0.26) .982 ˂.01 1.62 (0.25) 1.61 (0.26) .971 ˂.01
Negative events 1.99 (0.34) 2.16 (0.35) .021 .06 2.01 (0.36) 2.14 (0.33) .121 .03
Personalizing bias 0.35 (0.26) 0.40 (0.30) .474 ˂.01 0.38 (0.28) 0.38 (0.28) .880 ˂.01
Externalizing bias �3.54 (3.51) �5.54 (3.20) .013 .07 �3.78 (3.75) �5.22 (3.02) .116 .03

SJT
Correct judgments 0.83 (0.10) 0.78 (0.10) .060 .04 0.80 (0.09) 0.80 (0.11) .503 .01
% “normal” in SA 84.40 (16.31) 80.83 (15.41) .210 .02 81.60 (16.58) 84.40 (15.27) .183 .02
% “unusual” in SA 12.00 (16.66) 10.42 (10.91) .792 ˂.01 13.60 (16.38) 8.40 (10.76) .052 .04
% “shocking” in SA 3.60 (8.75) 8.75 (14.24) .048 .04 4.80 (10.34) 7.20 (13.25) .607 ˂.01
% “normal” for VSN 12.00 (14.24) 7.74 (11.00) .087 .03 12.20 (14.82) 8.29 (11.21) .253 .01
% “unusual” for VSN 45.43 (22.11) 39.88 (22.24) .082 .03 39.14 (19.32) 46.57 (24.46) .048 .04
% “shocking” for VSN 42.57 (22.44) 52.68 (23.97) 0.10 .07 48.85 (20.42) 45.43 (26.40) .230 .02
% “normal” in IU 76.29 (17.70) 61.30 (22.05) .005 .09 71.71 (19.90) 66.28 (21.94) .600 ˂.01
% “unusual” in IU 14.00 (15.41) 19.35 (16.00) .264 .01 15.43 (15.77) 18.00 (15.76) .665 ˂.01
% “shocking” in IU 9.71 (12.73) 19.34 (17.31) .011 .07 12.86 (14.50) 15.71 (16.89) .822 ˂.01

Note: TREF: Facial Emotions Recognition Task; SS-R: Strange Stories-Revised; AIHQ: Ambiguous Intentions Hostility Questionnaire; IPSAQ: Internal Personal and
Situational Attributions Questionnaire; SJT: Social Judgment Task; SA: Socially appropriate behaviors; VSN: Violation of social norms; IU: Impolite but understand-
able if the characters’ thoughts are taken into account. Bold values denote statistical significance.
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investigation with larger samples is recommended.
Reliability and factorial analysis performed on the SS-R
show positive results with exploratory research methods.
This represents a promising approach for assessing ToM
across adulthood.

Socially appropriate behaviors in the SJT show a high
interrater agreement. Judgments made of impolite behaviors
and violations of social norms, in turn, show patterns of
judgments that reflect a shift toward acceptance and normal-
ization of nonconformity, and to a certain degree, of social
transgression. This may be because of a possible sampling
bias or cultural differences. Social judgment is fundamentally
influenced by social norms and rules, which in turn vary as
a function of cultural conditions and shared practices in a
given context (Kitayama & Uskul, 2011). However, it is
unclear whether these responses resulted from a greater tol-
erance toward ambiguous behaviors and social transgres-
sions in the more urban population of Quebec, or a

response bias toward positive judgments. Regardless, cultural
as well as urban versus rural factors merit further study.
Internal consistency for all categories of behaviors in the
SJT showed low alpha values, probably because each sub-
scale comprised a small number of items. Cross-cultural
studies are still limited in SC research among adult popula-
tions. Nevertheless, recent evidence suggests cultural vari-
ation in complex emotion recognition (Adams et al., 2010),
emotion recognition and face processing (Rule et al., 2013),
attribution of blame (Combs et al., 2007), false-belief under-
standing in ToM (Aival-Naveh et al., 2019), and cross-
cultural mental state attributions (Perez-Zapata et al., 2016).
Results obtained in the present study suggest lines of further
investigation in order to specify how the components of SC
vary within and between cultures.

Although internal consistency was low for nearly all
TREF scores, which is consistent with Schlegel et al.’s (2017)
meta-analytic data regarding emotion recognition accuracy,

Table 9. Correlations between sociocognitive variables and the Interpersonal Relationship Quality Scale (IRQS).

IRQS domains Romantic relationship Family Friendships Colleagues People in general All domains

Sample size 56 100 99 63 100 100
Task
TREF
Accuracy
Happiness 2.29* �.15 �.05 �.15 2.25* 2.22*

Disgust .21 .15 .20 .01 .23* .22*

Sadness .03 .05 .05 �.08 �.05 .01
Fear �.20 �.07 �.02 �.14 2.22* 2.20*

Contempt .24 .06 .21* .03 .10 .14
Anger .23 .03 .24* .27* .04 .18
Total score .09 .03 .20* .01 �.03 .06

Detection threshold
Happiness .21 .06 .03 .07 .14 .11
Disgust �.16 2.29** �.15 �.13 2.27** 2.24*

Sadness .03 �.12 .05 .07 �.08 �.06
Fear .08 �.00 .07 .18 .16 .13
Contempt 2.35** �.10 2.28** .02 �.05 �.17
Anger �.21 �.03 �.07 -.16 �.02 �.08

SS-R
Factor score .07 .17 .20 �.05 .00 .15

IRI
Perspective taking .18 .13 .07 �.06 .22* .16
Empathic concern �.04 .06 �.01 .18 .06 .07
Personal distress 2.35** �.06 �.01 �.15 �.06 �.13
Fantasy �.22 �.03 �.04 .00 .09 �.11

AIHQ
Hostility bias �.20 �.13 �.05 �.01 �.11 �.10
Aggression bias 2.32* �.02 �.07 .08 2.25* �.13
Blame score �.09 �.07 .12 .05 2.21* �.05

IPSAQ
Positive events �.16 .03 �.14 �.13 .01 �.09
Negative events �.11 .07 �.11 �.03 .00 �.04
Personalizing bias .11 �.07 .03 .08 .01 .02
Externalizing bias �.01 �.02 .00 �.02 .00 �.01

SJT
Correct judgments .32* .12 .14 �.07 �.02 .09
% of “normal” in SA .160 �.03 .03 �.04 �.12 �.07
% of “unusual” in SA �.12 �.00 �.03 .19 .14 .06
% of “shocking” in SA �.06 .04 �.00 �.23 .01 .02
% of “normal” for VSN .04 .09 .04 .04 .14 .12
% of “unusual” for VSN .07 �.03 �.03 �.07 �.13 �.09
% of “shocking” for VSN �.09 �.02 .00 .04 .05 .02
% of “normal” in IU .37** .25* .18 �.02 .12 .22*

% of “unusual” in IU 2.27* 2.26** �.08 .05 �.18 2.22*

% of “shocking” in IU �.25 �.07 �.17 �.02 .02 �.08

Note: �¼p< .05; �� ¼p< .01; TREF: Facial Emotions Recognition Task; SS-R: Strange Stories-Revised; IRI: Interpersonal Reactivity Index; AIHQ: Ambiguous
Intentions Hostility Questionnaire; IPSAQ: Internal Personal and Situational Attributions Questionnaire; SJT: Social Judgment Task; SA: Socially appropriate behav-
iors; VSN: Violation of social norms; IU: Impolite but understandable if the characters’ thoughts are taken into account. Bold values denote statistical
significance.
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interrater agreement was substantial for almost all emotions
in the TREF. The results are particularly relevant as other
than discriminant validity, there was no psychometric data
available to date. According to the results, only contempt
showed an unacceptable recognition accuracy (>50%) in all
ages. Such findings are consistent with results of previous
studies using other tests (Matsumoto, 2005; Tracy & Robins,
2008), which revealed relatively low recognition rates of con-
tempt possibly due to its complex social nature, close to
anger and disgust, but more related to social transgressions
and exclusion (Fischer & Giner-Sorolla, 2016). Emotion
processing is important for successful interactions, and
impaired recognition of facial affect has been consistently
demonstrated in many conditions with differential patterns
of deficits such as in schizophrenia (Bediou et al., 2007;
Kohler et al., 2010; Morris et al., 2009), major depressive
disorder (Dalili et al., 2015), and dementia (Bora et al.,
2016; Kumfor & Piguet, 2013). Given its clinical relevance, a
more normally distributed, valid and reliable measure such
as the TREF could be an effective means for its assessment
in clinical and research settings.

Additionally, age-related differences were found in some
SC tasks (SS-R, TREF, IPSAQ, SJT) after adjustment for
potential confounders. The observed age variations are con-
sistent with those obtained in previous studies reporting
developmental changes in SC abilities (Henry et al., 2013;
Ruffman et al., 2008). In addition to the few sex differences
that were found (TREF, SS-R, IRI, and SJT) among the vari-
ables, these findings constitute evidence of “known-groups
validity.” Given that the cross-sectional design used in the
present study makes it difficult to distinguish between age
and cohort effects, further studies using longitudinal data
could clarify the nature of the variations.

Lastly, in most of the measures that were examined, asso-
ciations were found between SC subscores and different
types of social relationships. This is in line with prior
research in schizophrenia that found interactions between
SC processes, social competence, and the ability to maintain
satisfying interpersonal relations (Couture et al., 2006; Fett
et al., 2011; Mancuso et al., 2011; Poole et al., 2000). Of par-
ticular interest in the present study are the emotion recogni-
tion accuracy and social judgment components, which seem
to interact with multiple levels of relationships. This is an
important area for future research, particularly given their
significance in everyday life. The lack of association between
total scores and domains of relationships, however, high-
lights the need to further improve the predictive validity of
the instruments.

Limitations

The principal limitations of this study are the absence of a
measure of test-retest reliability, and sample size. Given the
importance of test-retest reliability in assessing psychometric
properties, it would be necessary in future studies to test the
stability of the different SC measures over time. Second, in
the evaluation of concurrent validity, the samples were

relatively small for two types of relationships, romantic and
work, thereby limiting statistical power.

Conclusion

This study reviewed the psychometric properties of several
SC tools with healthy adults. Based on the psychometric
data obtained from this sample across a wide span of ages,
reliability and validity were limited for some instruments
(TAIO, PST, IRI, Faux Pas-R, AIHQ-Hostility/Aggression,
IPSAQ). On the other hand, the TREF, SS-R, AIHQ-Blame,
and SJT showed satisfactory properties. Although none of
them performed well across all indexes, the multiplicity of
quantitative evidence across analysis (structural dimensional-
ity, criterion relevance, performance comparisons, reliability)
adds confidence to support their validity (Messick, 2005;
Sartori & Pasini, 2007). In sum, this work contributed at
this early stage, to the development of a psychometrically
acceptable battery of tests measuring the principal compo-
nents of SC, for research in healthy and diverse populations.
Not all tests targeted in this study show adequate psycho-
metric standard (e.g., IPSAQ, Faux Pas) although some of
them are still widely used in clinical research, indicating that
care should be taken when selecting a battery of social cog-
nitive instruments. The results could help researchers and
clinicians select an appropriate test battery and encourage
the development of more valid versions of existing tests.
Given that SC is a multifaceted construct, this work, similar
to the SCOPE study, highlights the importance of assessing
a more representative sample of the components of SC in
order to get a more complete appreciation of an individual’s
social cognitive abilities.
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