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Objective: Social cognition research in alcohol use disorder (AUD) has accumulated over the past decades
and has implications for understanding the interpersonal problems reported in this population and for
improving clinical outcomes. However, recent criticism of classically used social cognition tasks calls for an
evaluation of social cognition assessments in AUD. Moreover, available literature reviews focus on a
restricted subset of social cognition components, leaving the outcomes and significance of studies assessing
the remaining components unknown. Hence, to qualify and broaden our understanding of the available
evidence and identify research perspectives, we systematically charted and critically appraised the tasks
used and social cognition components investigated in AUD. Method: We searched databases for studies
comparing patients with AUD and healthy controls on behavioral social cognition assessments. We
extracted the number of times specific social cognition components were investigated and the tasks
assessing them. Results: Of the 74 included records, 58 investigated emotion recognition, 14 investigated
theory of mind (ToM), three investigated social perception/knowledge, and two investigated attributional
biases. Most emotion recognition tasks required complex categorization, and presented unimodal static and
context-free emotional stimuli among verbal labels. ToM was mostly assessed with the reading the mind in
the eyes and faux-pas tests.Conclusions: Emotion recognition and ToM have been extensively investigated
yet most tasks are multidetermined, lack ecological validity, or fail to assess the targeted ability. Conversely,
social perception/knowledge and attributional biases, despite their clear relevance to AUD, are insufficiently
studied. We propose concrete ways to address these issues.

Public Health Significance Statement
This scoping review stresses problems in the assessment procedures and scope of social cognition (the
perception and interpretation of social information) research in alcohol use disorder (AUD). The tasks
often do not allow for clear interpretations regarding the social cognitive ability under investigation
and/or do not adequately reflect everyday situations. Moreover, important social cognition components
such as the ability to identify and take into account social contexts and rules, or the tendency to provide
negative causal explanations for ambiguous social events, have been largely neglected. Addressing these
issues will help maximize the impact of social cognition research on the understanding and treatment
of severe AUD.
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Patients with alcohol use disorder (AUD) present widespread inter-
personal problems that constitute major predictors of clinical outcomes
(Hunter-Reel et al., 2009; Levola et al., 2014; Moos & Moos, 2006;
Sliedrecht et al., 2019; Zywiak et al., 2003). The mechanisms

underpinning these problems, however, have long been understudied,
thereby preventing precise and targeted intervention developments. In
the past decades, the study of social cognition, defined as the ability to
perceive, interpret, andmobilize interpersonal information, has emerged
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as a promising avenue of research for clarifying the mechanisms
involved in AUD-related social difficulties. Indeed, recent meta-
analyses concluded that AUD is associated with medium-to-large
impairments in major social cognitive abilities (Bora & Zorlu, 2017;
Castellano et al., 2015; Onuoha et al., 2016). Nevertheless, current
social cognition research in AUD faces two major limitations impeding
theoretical progress and practical applications, namely the questionable
validity of the tasks used, and the focus on a restricted range of social
cognition components.
First, recent theoretical developments have put into question the

capacity of classical assessment tools to measure the two most
investigated social cognition components in AUD: emotion rec-
ognition (i.e., the ability to decode the emotional signal conveyed
by social stimuli) and theory of mind (ToM; i.e., the ability to infer
other’s mental states such as intentions and beliefs). For instance,
emotion recognition tasks requiring participants to categorize
static emotional expressions presented alongside a restrictive
set of affective labels have low ecological validity and neglect
the role of linguistic context in emotion perception (Barrett et al.,
2007, 2011; Lindquist & Gendron, 2013). Similarly, widely used
ToM tasks are thought to tap into lower-level processes such as
attention, emotional contagion, or emotion recognition rather than
the targeted ability to represent others’ states of mind and to
distinguish them from our own (Kittel et al., 2022; Oakley et al.,
2016; Quesque & Rossetti, 2020). Accordingly, there is a need for
a systematic evaluation and critical appraisal of social cognition
tasks in AUD to qualify the current state of knowledge and identify
future research perspectives.
Second, social cognition research in AUD lacks anchorage within

a theoretical framework delineating all relevant components. This
led to a narrow investigation scope, with previous meta-analyses
focusing exclusively on emotion recognition and/or ToM (Bora &
Zorlu, 2017; Castellano et al., 2015; Onuoha et al., 2016), even
though these only constitute a subset of social cognition compo-
nents. The prominent four component model (Green et al., 2008;
Pinkham, 2014), initially developed in schizophrenia, but now
serving as a basis for social cognition research transdiagnostically
(e.g., Plana et al., 2014; Tauro et al., 2022) indeed highlights social
perception and knowledge as well as attributional biases as addi-
tional core components. Social perception and knowledge refers to
the identification and use of information about social contexts and
subtle interpersonal relationships (social perception), as well as
knowledge of social rules or expectations that underlie social
situations (social knowledge). Attributional biases can be defined
as tendencies to endorse certain types of causal explanations for
social events more than others (Green et al., 2008; Pinkham, 2014).
Both components show consistent links with social functioning
(Couture et al., 2006; Fett et al., 2011; Klein Tuente et al., 2019) and
might thus play a key role in interpersonal problems in AUD. The
restricted focus of previous studies in AUD on emotion recognition
and ToM therefore presents a significant obstacle to gaining a
comprehensive understanding of patients’ social cognition profile
and hampers integrated intervention development perspectives.
In light of these two key limitations, we sought to (a) systemati-

cally chart and critically appraise the tasks employed to assess social
cognition in AUD, on the basis of recent theoretical and methodo-
logical developments, with a focus on emotion recognition and
ToM; and (b) provide the first model-based review of social
cognition studies in AUD, identifying and quantifying the current

level of evidence related to each component, and offer a first
summary of findings related to previously unreviewed components
(i.e., social perception and knowledge, attributional biases).

We used a scoping review approach, which is the method of
choice for quantifying available research and mapping it onto
specific practices (tasks employed) and investigated concepts (social
cognition components; Munn et al., 2018; Peters et al., 2020). We
additionally included a brief summary of previous meta-analyses on
emotion recognition and ToM to offer context for later discussion.
Last, we included a first narrative review of social perception and
knowledge as well as attributional biases findings to provide readers
with the current state of knowledge regarding the association
between AUD and these components.

Method

We followed methodological guidance (Peters et al., 2020) and
adhered to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR;
Tricco et al., 2018) guidelines. The completed PRISMA-ScR
checklist is in the Supplemental Material 1. This review was not
preregistered.

Inclusion Criteria

We included original quantitative reports that compared a group
of human adults with a formal DSM or ICD (regardless of version)
diagnosis of alcohol-related disorder (e.g., alcohol-use disorder,
alcohol dependence, alcoholism), hereafter referred to as AUD
for clarity, to a group of adult healthy controls (HC; i.e., individuals
without AUD or another diagnosis of psychiatric disorder), or
published norms, on a behavioral measure of social cognition.

Reports in which AUD was only considered as a comorbidity to
another primary psychiatric or neurological disorder, or in which
individuals with AUDwere mixed with participants presenting other
diagnoses, were not included.

Reports had to investigate at least one of the four social cognition
components defined above (i.e., emotion recognition, ToM, social
perception and knowledge, or attributional biases). We focused on
behavioral assessments requiring participants to produce explicit
online judgments. Consequently, self-report scales evaluating (self-)
perceived social cognition ability or frequency of use, and para-
digms only assessing physiological responses (e.g., brain activation,
eye movements, electrodermal activity) or response times to social
stimuli did not qualify as social cognition measures in the current
review. When reports comprised both behavioral social cognition
assessment and self-reports, physiological measures, and/or reaction
times, we only considered the former.

Search Strategy

We conducted the search on three databases (Scopus, Pubmed,
PsycINFO) on December 18, 2020, and again on November 16,
2021 (see below). We identified records through a title–abstract–
keywords search of a combination of terms referring to alcohol-
related disorder (“alcoholism” OR “alcohol dependence” OR
“alcohol dependent”OR “alcohol use disorder”OR “alcoholic*”)
and both specific subfacets of social cognition and social cogni-
tion more generally (“social cognition” OR “emotion
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recognition” OR “emotion decoding” OR “theory of mind” OR
“mentalizing” OR “perspective taking” OR “empathy” OR
“affect sharing” OR “experience sharing” OR “attribution
bias” OR “attributional bias” OR “social attribution*” OR “hos-
tile bias” OR “hostility bias” OR “social perception” OR “non-
verbal sensitivity” OR “relation perception” OR “relationship
perception” OR “relational perception” OR “status perception”
OR “social schema” OR “social knowledge” OR “social rules”
OR “social expectations” OR “social reasoning” OR “social
conventions”). We applied no restriction to publication date or
record type (although only peer-reviewed articles could be ac-
cessed or met inclusion criteria), but we limited our search to
records written in English, French, or German. The exact queries
for each database are provided as Supplemental Material 2. The
first search yielded a total of 2,237 records (Scopus = 1950,
Pubmed = 114, PsycINFO = 173).

Screening and Selection

We employed a three-step screening and selection procedure.
First, we removed duplicates (n = 210). Second, we checked titles
and abstracts individually for the presence of one of the following
features: no original data (e.g., reviews, commentaries, editorials),
animal study, nonadult samples, no AUD group, and no social
cognition measure. We performed this step using Rayyan (Ouzzani
et al., 2016), and two members of the review team (who were blind
to the decision of the other member) consulted each record. We
excluded records receiving two rejection decisions at this stage (n =
1886). Finally, the first author appraised the remaining article’s full
texts based on the same criteria and excluded an additional 80
records (no original data = 1, no AUD vs HC group comparison or
focus on AUD as a comorbidity= 57, no social cognition measure=
22). We were not able to retrieve the full-texts of three records
(Bellamy, 1981; Hesse, 2005; Kumar, 2017) that were therefore
excluded. We resolved uncertainties at the full-text appraisal stage
through discussion between authors. In addition to the remaining
58 records, we included 12 records known by the first author or
identified in reference lists.
We conducted a search update on the November 16, 2021, using

the exact same procedure. This update led to the inclusion of four
additional records (total = 74). PRISMA flow diagrams of the
original and updated searches and selection procedures, are pre-
sented in the Supplemental Material 3.

Data Extraction

The three authors collaboratively designed the data extraction
procedure to meet two objectives: (a) to provide readers with
sufficient details of the included studies, as well as to form a basis
for the narrative review; and (b) to garner specific information
regarding the tasks used and the social cognition component
investigated. We therefore relied on the patient/problem, interven-
tion/exposure, comparison/control, outcome, study design frame-
work (Liberati et al., 2009) and extracted characteristics pertaining
to the (a) population (sample size, age, gender, exclusion criteria),
(b) exposure (AUD diagnosis and characteristics, alcohol consump-
tion measures), (c) comparator (control group, matching variables),
(d) design (social cognition component investigated, tasks, addi-
tional measures), and (e) outcomes (relevant results, reported

limitations, and conclusions). The two first authors independently
performed data extraction, based on a preestablished extraction
sheet. The three authors then reviewed and discussed the resulting
table to homogenize coding. The full table can be found in the
Supplemental Material 4.

Data Charting

We first assigned each record one or several labels corresponding
to the social cognition components (emotion recognition, ToM,
social perception and knowledge, attributional biases) under investi-
gation based on title, study objectives, or description of the underly-
ing construct assessed by the tasks (see Supplemental Material 5).
For each social cognition component, we extracted the tasks used and
counted the number of studies using them (see Table 1).

Results

Of the 74 included records, 58 investigated emotion recognition, 14
investigated ToM, three investigated social perception and knowledge,
and two investigated attributional biases (some assessedmore than one
social cognition component and hence the total exceeds 74).

Social Cognition Tasks in AUD

Table 1 presents the tasks used to assess each social cognition
component, and their frequency of use. Since we present social
perception and knowledge and attributional biases tasks in the
narrative summary section, results and discussion regarding social
cognition tasks focus on emotion recognition and ToM.

For emotion recognition tasks other than the reading the mind in
the eyes task1 (Baron-Cohen et al., 2001) and the multifaceted
empathy test (Edele et al., 2013), which have relatively fixed
methodologies, we specified the type of social stimuli employed
(facial expression, prosody, posture, cross-modal), and the type of
judgment required from participants (labeling, discrimination,
detection, naming, matching, and intensity rating, see Table 2
for definitions). For studies requiring several judgments for the
same stimulus (e.g., intensity rating + labeling; Maurage et al.,
2009), we counted one task per judgment type.

The most frequently used tasks in emotion recognition studies
were facial expression labeling (n = 30), followed by facial
expression intensity rating (n = 12), prosody labeling a (n = 11),
facial expression discrimination (n = 10), reading the mind in the
eyes task (n = 6), prosody discrimination (n = 5), and facial
expression detection (n = 4). All other tasks were used three times
or less. All but two tasks (in the same paradigm assessing posture
recognition) employed facial expressions and/or prosody as social
stimuli.

Finally, the most frequently used ToM task was the reading the
mind in the eyes task (n = 5), followed by the faux-pas test (n = 4),
all other tasks were used once.
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1 Note that the reading the mind in the eyes task has been used to
investigate both ER and ToM. See the discussion section, for a thorough
description of this issue.
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Table 1
Tasks Assessing Each Social Cognition Component in Alcohol Use Disorder and the Number of Studies Using Them

Social cognition component Task Task description

Emotion recognition Facial expression labeling (n = 30)
Facial expression intensity rating (n = 12)
Facial expression discrimination (n = 10)
Facial expression detection (n = 4)
Facial expression to facial expression matching
(n = 3)

Facial expression to prosody matching (n = 2)
Facial expression naming (n = 1)
Prosody labeling (n = 11)
Prosody intensity rating (n = 3)
Prosody discrimination (n = 3)
Prosody to facial expression matching (n = 3)
Prosody to prosody matching (n = 1)
Prosody to picture matching (n = 1)
Cross-modal discrimination (n = 3)
Cross-modal labeling (n = 2)
Posture labeling (n = 1)
Posture intensity rating (n = 1)
Reading the mind in the eyes task (n = 6) Participants view the eye region of facial expressions and have to

select the labels best matching the affective state expressed.
Multifaceted empathy test–Part A: Emotion
recognition (n = 1)

Participants view contextualized pictures of persons and have to
select the labels matching their affective state.

Theory of mind Reading the mind in the eyes task (n = 6)
Faux-pas test (n = 4) Participants read social vignettes with unintentionally emitted

socially inappropriate behaviors and have to identify if
and why a faux-pas was committed, as well as to infer
persons’ intentions and feelings.

Movie Assessment of Social Cognition (n = 1) Participants view videos of four interacting people and answer
questions regarding their beliefs, intentions, and feelings.

Strange stories task (n = 1) Participants read stories in which characters adopt strange
behaviors. They have to infer the characters thoughts or
feelings in order to understand and explain these behaviors.

Mentalistic interpretation task (n = 1) Participants read social vignettes and have to interpret the
meaning of characters’ remarks or actions.

Emotional perspective taking task (n = 1) Participants view pictures of two interacting individuals and have
to infer the masked emotion of one of them.

Versailles situational intention reading task
(n = 1)

Participants view video excerpts of two interacting individuals
and have to interpret the intentions of one of the characters.

Track task (n = 1) Participants view videos of interacting individuals and have to
detect a person’s false belief in order to find a hidden object.
No self-perspective inhibition is required.

Inhibit task (n = 1) Participants view videos of interacting individuals and have to
indicate where a person would first search for a hidden object.
Participants are aware of the real location of the object and
are instructed to track the person’s belief. Self-perspective
inhibition is thus required.

Irony detection task (n = 1) Participants read stories with/out ironic comment and rate the
emotion felt by the emitter of the comment, the emotion the
emitter wanted the receiver to feel, and the degree of
expressed irony.

Questions regarding characters’ beliefs, intentions,
and/or feelings in written jokes (n = 1)

Social perception and knowledge Moral Behavior Inventory (n = 1) Participants rate the “wrongness” of a series of morally
questionable behaviors.

Social perception and knowledge task (n = 1) Participants view pictures of complex social scenes and have to
describe it and identify the social rule depicted. Participants’
descriptions receive higher scores if they correctly identify the
context, the person’s involved and the nature of their
interaction.

Wason Selection Task—Social contract (n = 1) Participants read stories depicting social “if P then Q” rules.
They are then presented with cards with P and Q examples on
opposite faces (P-Q, P-notQ, notP-Q, notP-notQ). They are
asked to identify the cards they have to turn to determine if
the rule has been violated.

(table continues)
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Summary of Emotion Recognition and Theory of
Mind Meta-Analyses

In this section, we do not provide a narrative review of the results
of all individual emotion recognition and ToM studies, but only
summarize themeta-analyses that recently focused on this topic (i.e.,
Bora & Zorlu, 2017; Castellano et al., 2015; Onuoha et al., 2016).
However, readers may consult the Table in the Supplemental
Materials for details on all emotion recognition and ToM studies
included in the current review, as well as recent reviews on this topic
(e.g., Donadon & de Osório, 2014; Le Berre, 2019).

Emotion Recognition

Castellano et al. (2015) included 10 studies that compared the
performance of patients with AUD to HC on emotion labeling or
intensity rating tasks. They extracted effects sizes of total (rather than
emotion-specific) performance and found that AUD was signifi-
cantly associated with small-to-medium labeling impairments,
medium-to-large intensity rating impairments, and medium-to-large
impairments when pooling effect sizes across tasks. Bora and Zorlu
(2017) included 12 studies assessing the accuracy of facial expres-
sion labeling and computed effect sizes for total performance as well
as for each of the six basic emotions (anger, happiness, disgust, fear,
surprise, sadness) separately. Replicating Castellano and collabora-
tors’ findings, they found AUD to be associated with significant
medium impairments in total labeling performance. Furthermore,
they found that AUD was associated with significant impairments
in labeling all facial expressions except happy ones, with the

recognition of anger and disgust being the most affected
(medium-to-large effects). Both meta-analyses hence support the
presence of impairments for emotion recognition in AUD.

ToM

Onuoha et al. (2016) included eight studies assessing ToM, most of
which used the reading the mind in the eyes task (n = 5), but other
included studies used the faux-pas test, a mentalistic interpretation task,
a self-report ToMassessment scale, and/or an emotion recognition task.
Some studies included more than one ToM assessment. When pooling
effect sizes across tasks, they found thatAUDwas associatedwith large
ToM impairments. They further found significantly larger impairments
when ToMwas assessedwith the reading themind in the eyes task (n=
5) compared to other measures (n= 3). Bora and Zorlu (2017) included
12 ToM studies, half of which used the reading the mind in the eyes
task, and the others using the faux-pas Test, the strange stories task, a
self-report ToM assessment scale, the track and inhibit tasks, the
versailles-situational intention reading, and a task in which participants
have to detect others’ false beliefs. When pooling effects sizes across
tasks, they found AUD to be associated with significant medium-sized
impairments. They also considered studies using the reading the mind
in the eyes task and studies using other tasks separately. The former
analysis yielded significant small-to-medium impairments while the
latter yielded medium-to-large impairments. While these results
slightly differ from Onuoha et al.’s (2016) in terms of differential
magnitudes of impairments depending on ToM tasks, they replicate the
general finding that AUD is associated with ToM impairments.

Narrative Review of Individual Social Perception and
Knowledge, and Attributional Biases Studies

Social Perception and Knowledge

Khemiri et al. (2012) assessed social knowledge in 20 patients
with AUD and 20 healthy controls using the Moral Behavior
Inventory (Mendez et al., 2005), which comprises 15 items describ-
ing morally questionable behaviors (e.g., “Taking the last seat of a
crowded bus,” “Not offering to help after an accident”). For each
item, participants rated how wrong each behavior was on a 4-point
rating scale ranging from not wrong to severely wrong. The authors
found no group differences when comparing mean ratings, suggest-
ing preserved knowledge of social and moral norms in AUD.

Kornreich et al. (2011) used the Wason Selection Task (Wason,
1966) to investigate the ability to reason about social rules in 25
patients with AUD and 25 HC. Participants read descriptions of “If
P, then Q” social contract rules (e.g., “If you borrow a car (P), then
you must fill up the tank with gas (Q)”) but also descriptive and
precautionary rules, and were then presented with four cards with
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Table 1 (continued)

Social cognition component Task Task description

Attributional bias Paired hands task (n = 1) Participants view pictures of pairs of hands depicting ambiguous
interactions and have to select the best descriptor for the
action performed, which corresponds to a rating on a
continuum (from very negative to very positive).

Ambiguous Intentions Hostility Questionnaire
(n = 1)

Participants read vignettes depicting ambiguous interactions
with a negative consequence and have to explain the reasons
behind the negative behavior.

Table 2
Definitions of the Different Judgments Required of Participants in
Emotion Recognition Tasks

Judgment type Definition

Labeling Choosing, among at least three emotional words,
the one best describing the target stimulus

Discrimination Indicating which of two fixed emotions is presented
or deciding if two concurrently presented stimuli
depict the same emotion or not

Detection Identifying the presence or absence of an emotion
in a stimulus or identifying a specific emotional
stimulus in a stream of different stimuli

Naming Unconstrained (no anchors) verbal identification of
the emotion presented by a stimulus

Matching Choosing, among multiple nonverbal possibilities
(e.g., facial expressions, prosody stimuli) the one
best matching the target stimulus

Intensity rating Evaluating the intensity or amount of a given
emotion contained in a target stimulus

SCOPING REVIEW OF SOCIAL COGNITION STUDIES IN AUD 1003



information on P and a Q on each side, each card corresponding to
one of four logical combinations (P-not Q, P-Q, not P-Q, not P-not
Q). Participants had to indicate which cards they needed to turn to
determine if the rule had been violated (the logical answer being to
select P and not Q cards). Patients with AUD performed worse than
HC on social contract rules (but also on descriptive and precaution-
ary rules), indicating a difficulty to logically mobilize social knowl-
edge to detect breaches in social contracts.
Finally, Pabst et al. (2021) administered the Social Perception and

Knowledge Task (Peyroux et al., 2019), a tool specifically designed
to directly tap into the constructs outlined in the social perception and
knowledge definition presented above. They presented 35 patients
with AUD and 35 HC with pictures of complex social interactions in
various contexts. Participants had to comprehensively describe what
happened in those pictures. Points were allocated if the description
contained relevant elements pertaining to (a) the context, (b) the roles
and relationships among the characters, and (c) the nature of their
interaction. Afterward, the experimenter specifically queried parti-
cipants about each of these components, if they did not report them in
the previous stage. Finally, participants had to indicate the social rule
or convention being illustrated. Patients with AUD reported less
often relevant contextual and relational aspects of the social situa-
tions (although this impairment disappeared when patients were
explicitly cued about each component) and had more difficulties
identifying the illustrated social rules. These findings point to
impairments for both social perception and knowledge in AUD.

Attributional Biases

Moss and Whiteman (1985) tested 35 patients with AUD an 37
HC using the paired hands test (PHT; Barnett & Zucker, 1975), a
task presenting participants with pictures of two hands performing
ambiguous interactions. Participants had to choose among multiple
positive and hostile descriptors which one best represented what is
happening in the picture (e.g., “showing love,” “slapping some-
one”). Patients with AUD did not differ from HC in the number of
positive/negative descriptors chosen, suggesting an absence of
hostile attributional biases in AUD.
Pabst et al. (2020) investigated the presence of hostile attributional

biases in AUD through the Ambiguous Intentions Hostility Ques-
tionnaire (Combs et al., 2007). Thirty-five patients with AUD and 35
HC read vignettes describing social situations with a negative
outcome that were ambiguous with regard to the intent of the
perpetrator (e.g., “You walk past a bunch of teenagers at the mall
and you hear them start laughing”). Participants had to provide causal
explanations for the situations, along with blame ratings and a
description of how they would have reacted. Participants’ explana-
tions were rated for hostility on a 5-point scale (1 = Not hostile at all
to 5= Very hostile). Patients with AUD attributed more hostility than
HC, supporting the presence of a hostile attributional bias in AUD.

Discussion

Critical Appraisal of Emotion Recognition and
Theory of Mind Tasks

Emotion Recognition

The most frequently employed emotion recognition tasks in AUD
included the following features: (a) participants had to categorize

emotional stimuli into one of multiple alternatives (e.g., labeling,
matching tasks), (b) emotional stimuli were presented alongside
emotional words, which served as anchors for emotional judgments,
and (c) the tasks comprised unimodal stimuli (e.g., facial expres-
sions, prosody, postures) devoid of context. Limitations associated
with each feature are discussed below.

First, categorical decision-making with several (e.g., labeling)
versus few (e.g., discriminating) alternatives requires greater
involvement of cognitive resources (Phillips et al., 2008), hence
adding nonemotional complexity to emotion recognition tasks.
Multiple choice tasks such as labeling and matching tasks therefore
cannot rule out the possibility that observed impairments at least
partly stem from nonspecific categorization difficulties in AUD,
similar to what has been proposed for patients with Korsakoff’s
syndrome (Labudda et al., 2010). Among the few studies employing
both labeling and discrimination tasks in single AUD samples, Erol
et al. (2017) found impairments for both tasks whereas Monnot et al.
(2001) found impairments for the labeling task only, suggesting that
at least in some cases, emotion recognition difficulties only emerge
during complex categorization. A more systematic comparison of
emotion recognition tasks varying in cognitive complexity (e.g.,
with varying numbers of choices) within the same samples, as well
as controlling for nonemotional categorization, may help to clarify
whether emotion recognition impairments in AUD reflect genuine
perceptual emotion decoding and/or decision-making difficulties.

Second, recent prominent emotion theories propose that emo-
tional words, rather than just constituting by-products or outputs of
emotion recognition, actively and powerfully shape the perception
of emotional stimuli (Barrett et al., 2007, 2011; Lindquist &
Gendron, 2013). Supporting this view are studies showing that
reduced access to emotional words caused by experimental manip-
ulation (e.g., Gendron et al., 2012) or neurological conditions
(Lindquist et al., 2014; Souter et al., 2021) disrupts emotion
recognition performance, whereas increased access improves it
(Doyle et al., 2021; Lecker & Aviezer, 2021). Consequently, the
presence of emotional words in emotion recognition tasks may lead
to an underestimation of emotion recognition impairments in pa-
tients with AUD, as they provide an artificial facilitative context
(Lindquist & Gendron, 2013). Additionally, including emotional
labels alongside emotional stimuli complicates the interpretation of
results from emotion recognition task, as performance decrements
may reflect anomalies in leveraging verbal cues rather than in the
ability to decode emotion recognition per se (Kring & Elis, 2013). A
study requesting participants to name emotions without emotional
word anchors interestingly found no evidence of impairment in
AUD (Cermak et al., 1989). Expanding emotion recognition
research in AUD toward an increased use of emotion-word-free
paradigms such as the discrimination task employed by Erol et al.
(2017), or of recently proposed free sorting tasks (Hoemann et al.,
2021; Lindquist et al., 2014; Souter et al., 2021), as well as
manipulating the presence of emotional words in emotion recogni-
tion tasks would help to refine our understanding of the nature of
emotion recognition impairments in AUD.

Third, the dominant use of unimodal and context-free social
stimuli raises the issue of ecological validity. Indeed, in real life,
facial expressions, prosody, and postures are often presented
together and are embedded in a disambiguating situational context
that is automatically and routinely encoded during emotion recog-
nition (Barrett & Kensinger, 2010; Righart & de Gelder, 2008).
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Therefore, beyond isolated and multimodal emotional stimuli de-
coding, context processing plays an important role in emotion
recognition. A few cross-modal studies indicated that patients
with AUD do not show classical cross-modal facilitation effects
(Maurage, Campanella, et al., 2007, Maurage, Joassin, et al., 2013,
but see Brion et al., 2017; Creupelandt et al., 2020). Moreover, one
study evidenced impairments in the recognition of facial expressions
in context (Grynberg et al., 2017), but unfortunately did not include
a context-free control condition. These studies suggest that patients
with AUD may present emotion recognition-relevant difficulties
beyond the decoding of context-free stimuli. Employing paradigms
that contrast recognition of contextualized and decontextualized
emotional stimuli, such as the emotion in context task (Sasson et al.,
2016) would help further elucidate the processes underlying eco-
logical emotion recognition impairments in AUD.

ToM

The two most frequently used tasks to assess ToM in AUD were
the reading the mind in the eyes task and the faux-pas test. Of note,
the reading the mind in the eyes task has also frequently been used to
assess emotion recognition in AUD. This reflects a previously
described jangle fallacy in the social cognition literature, where
different underlying construct labels are apposed on nearly identical
assessment procedures (Kittel et al., 2022; Olderbak & Wilhelm,
2020; Quesque & Rossetti, 2020), thereby complexifying the
interpretation of ToM studies in AUD. Recent empirical and
theoretical work, however, suggests that the reading the mind in
the eyes task should not be considered as a ToMmeasure. Oakley et
al. (2016) found that the reading the mind in the eyes task, as
opposed to the movie assessment of social cognition (MASC;
Dziobek et al., 2006), a validated ToM assessment, was sensitive
to alexithymia (which is associated with emotion recognition im-
pairments) but not autism spectrum disorder diagnosis (which is
associated with ToM impairments). Furthermore, a recent meta-
analysis of associations of the reading the mind in the eyes task with
other social cognition tasks evidenced stronger correlations with
emotion recognition tasks than with other ToM tasks (Kittel et al.,
2022). Finally, Quesque and Rossetti (2020) proposed that the
reading the mind in the eyes task fails to tap into the defining
ToM components of mentalizing (i.e., the necessity to represent
other’s mental state) and nonmerging (e.g., the necessity to differ-
entiate the perspective of others from the perspective of the self) and
instead reflects emotion recognition abilities. Together, these con-
siderations indicate that the reading the mind in the eyes task is
better conceptualized as an emotion recognition task (although
additional concerns have also been voiced in this regard; Kittel
et al., 2022) and put into question the conclusions drawn by most
ToM studies conducted in AUD so far. This furthermore has specific
implications for claims of a dissociation between preserved cogni-
tive but impaired emotional ToM in AUD, as such claims are in part
based on results obtained via the combined use of reading the mind
in the eyes task and another nonemotional ToM task. Given the
presented rationale, such findings should rather be interpreted as a
dissociation between impaired emotion recognition and preserved
ToM. It should be noted, however, that there is some evidence of a
dissociation between impaired affective but preserved cognitive
ToM in AUD (Maurage et al., 2016) using an appropriate task
(i.e., the MASC).

The faux-pas test, by contrast, is considered to fulfill the neces-
sary criteria of ToM tasks (Quesque & Rossetti, 2020). However, its
scoring procedure can be criticized (e.g., Thoma et al., 2013).
Participants are typically required to first indicate whether someone
committed a faux-pas (i.e., a character said something that should
not have been said), before answering questions about who/why, as
well as questions about the character’s beliefs, intentions, and
feelings. Failing to detect the faux-pas in the first place leads to
a 0 score to the other questions, artificially decreasing participants’
global performance. This is acceptable only if the initial detection of
the faux-pas indeed indexes ToM. It could however be argued that
participants’ reduced access to general social rules or conventions
(e.g., one does not ask clients of a restaurant to help cleaning), or
reduced ability to apply this knowledge in specific contexts (e.g.,
Zalla & Korman, 2018), as well as poor understanding of people’s
relationships (e.g., these neighbors know each other well and
therefore ignoring the gender of the other’s niece is insulting),
may drive impressions that nothing unacceptable was said. In other
words, in some instances, reduced social perception and knowledge
may deflate patients with AUD’s performance on the faux-pas task,
independently of ToM abilities, thus wrongly suggesting ToM
impairments. A proper examination of the contribution of social
perception and knowledge to faux-Pas test performance in AUD
would determine the appropriateness of its use to assess ToM. In the
meantime, alternative scoring procedures (e.g., focusing on stories
in which a faux-pas was correctly identified) or complementary use
of tasks less reliant on judgments based on social rules (i.e., whether
something should not have been said) may be considered.

Furthermore, although representing others’ mental state and
distinguishing them from our own have been proposed as the
two core components of ToM (Quesque & Rossetti, 2020), only
one study employed a paradigm that allowed for the dissociation of
these aspects in AUD (F. Maurage, Timary, et al., 2015). Future
work should pursue that clinically relevant objective by replicating
this study and/or through the combined use of other paradigms that
do (e.g., Privileged knowledge task; Keysar, 1994) and do not (e.g.,
the Motor intention ascription task; Brunet et al., 2000) require self-
perspective inhibition.

Finally, in line with recent calls for a stronger participant involve-
ment within social cognition tasks to increase ecological validity
(Schilbach et al., 2013), future ToM tasks in AUD should consider
moving from the exclusive use of third-person tasks, in which
patients merely observe and do not actually interact with others,
toward the adoption of second-person paradigms that require mental
state inference of a present counterpart (e.g., Wu & Keysar, 2007).

Neglect of Social Perception and Knowledge and
Attributional Biases in AUD

This review also highlights a marked disproportion in the number
of studies assessing each social cognition component in AUD, with
emotion recognition by far the most investigated component, fol-
lowed by ToM. Social perception and knowledge and attributional
biases have only received anecdotal scientific attention. Conse-
quently, half of the relevant components remain insufficiently
studied in AUD. Social perception and knowledge and attributional
biases have established interpersonal and functional correlates
(Couture et al., 2006; Fett et al., 2011; Klein Tuente et al., 2019)
and bear specific relevance to AUD, which is notably associated
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with elevated aggression and difficulties adopting context sensitive
social behavior (Puhalla et al., 2020; Schmidt et al., 2016). It is
hence necessary to extend social cognition research in AUD toward
these components to enrich our conceptualization of the mechan-
isms underlying social difficulties, and to develop flexible modular
treatments targeting each component. A more systematic reference
to the presented four components model (Green & Horan, 2010;
Green et al., 2008; Pinkham, 2014) in AUD constitutes a first step
toward raising researchers’ awareness regarding the multidimen-
sionality of social cognition and addressing this important gap in
the literature by going beyond emotion recognition and ToM
paradigms.
The very few studies assessing social perception and knowledge

and attributional biases in AUD provide an interesting preliminary
basis for future investigation. Regarding social perception and
knowledge, patients with AUD show a reduced ability to spontane-
ously identify and utilize contextual and interpersonal relationship
information to interpret social situations (Pabst et al., 2021), pointing
to social perception impairments. Results concerning social knowl-
edge suggest that although the ability to evaluate the social andmoral
acceptability of behaviors seems preserved in patients with AUD
(Khemiri et al., 2012), patients are impaired in the identification of
tacit social rules in complex scenes (Pabst et al., 2021), which
arguably constitutes a decisive skill for adaptive everyday life.
Finally, beyond reduced identification, patients with AUD exhibit
reasoning difficulties about social rules (Kornreich et al., 2011),
which may hamper the detection of situations where such rules are
violated, by others or themselves, and consequently favor prob-
lematic social interactions. Regarding attributional biases, the
studies by Moss and Whiteman (1985) and Pabst et al. (2020)
provide apparently contradicting results, the first suggests no
increased tendency to describe ambiguous interactions as negative
in patients with AUD, while the second shows biases in attributing
negative intentions to others in ambiguous situations. Differences
in study material (pictures of interacting hands vs. written vignettes
of social situations), and response format (multiple-choices com-
prising both positive and negative alternatives vs. an open
response) may explain these discrepancies. Pictures of interacting
hands may be too abstract for biases to emerge and verbal stimuli
are more sensitive to the presence of interpretation biases (Chen
et al., 2020). Moreover, the mere artificial presentation of positive
interpretation options may dampen spontaneous negative ones,
potentially masking hostile attributional biases that would be
observed in more ecological situations.
In summary, the studies above offer a preliminary picture of

social perception and knowledge and attributional biases in AUD
and suggest that at least some aspects of these components are
impaired, further emphasizing their relevance to this population.
The scarcity and methodological heterogeneity of the currently
available literature, however, highlight the need for replication
before firm conclusions can be drawn. It is additionally important
to consider the outcomes of these studies, especially those reporting
null-results, in light of their limited sample sizes and lack of a priori
power computations, and to overcome this issue through appropri-
ately powered designs. An interesting perspective for future social
perception and knowledge studies would be to confirm the dissoci-
ation between preserved fundamental knowledge of social rules and
impaired ability to identify and reason on these rules in ecological
situations. This could be achieved through the simultaneous

assessment of both abilities in the same samples. Future attributional
biases studies, in turn, should consider the use of more implicit
tasks, such as the word sentence association task—hostility (Dillon
et al., 2016), that are less prone to social desirability biases, and less
dependent on experimenters’ interpretations of the responses. Addi-
tionally, other (nonhostile) attributional biases, such as internaliz-
ing/externalizing (i.e., attributing positive/negative social events to
internal/external causes), or personalizing attributional biases (i.e.,
attributing negative social events to others rather than circum-
stances), could also be explored.

On a more general note, it should be highlighted that the vast
majority of studies included in the current review relied on relatively
small sample sizes, with higher proportions of men than women
with AUD. Increased consideration for statistical power, as well as
sample diversity and representativeness with respect to gender, but
also other aspects such as biological sex and ethnicity, hence
constitutes another important avenue for improving the field.

Some limitations must be acknowledged. First, this review was
not preregistered. Second, our choice to focus on explicit behavioral
production tasks led to the exclusion of several paradigms solely
assessing reaction times, physiological correlates, or self-reports.
Although we argue that these paradigms do not directly tap into
participants’ online perception, interpretation, or mobilization of
social information, and hence fall outside the scope of this review,
they provide valuable complementary information into the effi-
ciency of social cognition, underlying strategies and mechanisms,
as well as metacognitive insights, underlining the need to consider
them in future studies. Finally, our search focused on titles, ab-
stracts, and keywords, instead of full-texts, due to an extremely high
number of occurrences of our search words in irrelevant records.
Although we cannot exclude that this may have led to the exclusion
of relevant reports, this probability is lessened by the fact that we
included a broad range of search terms and checked the reference list
of each included article.

Conclusion

Research on social cognition in AUD constitutes a major step
forward in our understanding of the mechanisms underlying the
variety of difficulties, and notably interpersonal ones, that aggravate
and maintain the disorder. This review, while acknowledging the
crucial progresses made on this topic during the last two decades,
highlights important limitations in the current body of literature,
which restrict its theoretical and clinical impact. First, we show that
the overwhelming majority of emotion recognition and ToM studies
conducted so far employed tasks that do not allow for univocal
conclusions regarding the integrity of the specific social cognition
component under investigation. Moreover, most tasks lack ecologi-
cal validity and do not disentangle between relevant processes of
emotion recognition and ToM put forward in recent theoretical
proposals. Second, we demonstrate that two of the four social
cognition components (social perception and knowledge and attri-
butional biases) of dominant models have been insufficiently stud-
ied, preventing general conclusions regarding social cognition
impairments in AUD. By providing a first summary of preliminary
social perception and knowledge and attributional biases results, and
by emphasizing their relevance for AUD, we stress the need for an
expansion of social cognition research to include these two com-
ponents. We finally outline concrete ways to overcome these
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limitations by proposing specific examples of tasks to assess
emotion recognition and ToM, and calling for a better integration
of social cognition research in AUD into the four-component model.

References

References marked with an asterisk indicate studies included in the review.

*Aase, D. M., & Pliskin, N. H. (2015). Social perception and alcohol use
disorder : Preliminary findings. Alcoholism Treatment Quarterly, 33(4),
395–404. https://doi.org/10.1080/07347324.2015.1077639

*Acharya, R., & Dolan, M. (2012). Impact of antisocial and psychopathic
traits on emotional facial expression recognition in alcohol abusers: Face
affect deficits in alcohol abusers. Personality and Mental Health, 6(2),
126–137. https://doi.org/10.1002/pmh.179

Barnett, D. W., & Zucker, K. B. (1975). The others-concept and friendly
and cooperative behavior in children. Psychology in the Schools, 12(4),
495–501. https://doi.org/10.1002/1520-6807(197510)12:4<495::AID-
PITS2310120420>3.0.CO;2-9

*Amenta, S., Noël, X., Verbanck, P., & Campanella, S. (2013). Decoding
of emotional components in complex communicative situations (irony)
and its relation to empathic abilities in male chronic alcoholics: An issue
for treatment. Alcoholism: Clinical and Experimental Research, 37(2),
339–347. https://doi.org/10.1111/j.1530-0277.2012.01909.x

Baron-Cohen, S., Wheelwright, S., Hill, J., Raste, Y., & Plumb, I. (2001).
The “Reading the Mind in the Eyes” Test revised version: A study with
normal adults, and adults with Asperger syndrome or high-functioning
autism. Journal of Child Psychology and Psychiatry, and Allied Disci-
plines, 42(2), 241–251. https://doi.org/10.1111/1469-7610.00715

Barrett, L. F., & Kensinger, E. A. (2010). Context is routinely encoded
during emotion perception. Psychological Science, 21(4), 595–599.
https://doi.org/10.1177/0956797610363547

Barrett, L. F., Lindquist, K. A.,&Gendron,M. (2007). Language as context for
the perception of emotion. Trends in Cognitive Sciences, 11(8), 327–332.
https://doi.org/10.1016/j.tics.2007.06.003

Barrett, L. F., Mesquita, B., & Gendron, M. (2011). Context in emotion
perception. Current Directions in Psychological Science, 20(5), 286–290.
https://doi.org/10.1177/0963721411422522

Bellamy, N. (1981). Alcoholism: On the rocks. Nursing Mirror, 152(22),
26–27.

Bora, E., & Zorlu, N. (2017). Social cognition in alcohol use disorder: A meta-
analysis. Addiction, 112(1), 40–48. https://doi.org/10.1111/add.13486

*Bosco, F. M., Capozzi, F., Colle, L., Marostica, P., & Tirassa, M. (2014).
Theory of mind deficit in subjects with alcohol use disorder: An analysis of
mindreading processes. Alcohol and Alcoholism, 49(3), 299–307. https://
doi.org/10.1093/alcalc/agt148

*Brion, M., de Timary, P., Mertens de Wilmars, S., & Maurage, P. (2018).
Impaired affective prosody decoding in severe alcohol use disorder and
Korsakoff syndrome. Psychiatry Research, 264, 404–406. https://doi.org/
10.1016/j.psychres.2018.04.001

*Brion, M., D’Hondt, F., Lannoy, S., Pitel, A.-L., Davidoff, D. A., &
Maurage, P. (2017). Crossmodal processing of emotions in alcohol-
dependence and Korsakoff syndrome. Cognitive Neuropsychiatry,
22(5), 436–451. https://doi.org/10.1080/13546805.2017.1373639

Brunet, E., Sarfati, Y., Hardy-Baylé, M. C., & Decety, J. (2000). A PET
investigation of the attribution of intentions with a nonverbal task. Neuro-
Image, 11(2), 157–166. https://doi.org/10.1006/nimg.1999.0525

*Carmona-Perera, M., Clark, L., Young, L., Pérez-García, M., & Verdejo-
García, A. (2014). Impaired decoding of fear and disgust predicts utilitarian
moral judgment in alcohol-dependent individuals. Alcoholism: Clinical and
Experimental Research, 38(1), 179–185. https://doi.org/10.1111/acer.12245

Castellano, F., Bartoli, F., Crocamo, C., Gamba, G., Tremolada, M.,
Santambrogio, J., Clerici, M., & Carrà, G. (2015). Facial emotion recog-
nition in alcohol and substance use disorders: A meta-analysis.

Neuroscience and Biobehavioral Reviews, 59, 147–154. https://doi.org/
10.1016/j.neubiorev.2015.11.001

*Cermak, L. S., Verfaellie, M., Letourneau, L., Blackford, S., Weiss, S., &
Numan, B. (1989). Verbal and nonverbal right hemisphere processing by
chronic alcoholics. Alcoholism: Clinical and Experimental Research,
13(5), 611–616. https://doi.org/10.1111/j.1530-0277.1989.tb00391.x

*Charlet, K., Schlagenhauf, F., Richter, A., Naundorf, K., Dornhof, L.,
Weinfurtner, C. E. J., König, F., Walaszek, B., Schubert, F., Müller, C. A.,
Gutwinski, S., Seissinger, A., Schmitz, L., Walter, H., Beck, A., Gallinat,
J., Kiefer, F., & Heinz, A. (2014). Neural activation during processing of
aversive faces predicts treatment outcome in alcoholism. Addiction Biol-
ogy, 19(3), 439–451. https://doi.org/10.1111/adb.12045

Chen, J., Short, M., &Kemps, E. (2020). Interpretation bias in social anxiety:
A systematic review and meta-analysis. Journal of Affective Disorders,
276, 1119–1130. https://doi.org/10.1016/j.jad.2020.07.121

*Clark, U. S., Oscar-Berman, M., Shagrin, B., & Pencina, M. (2007).
Alcoholism and judgments of affective stimuli. Neuropsychology, 21(3),
346–362. https://doi.org/10.1037/0894-4105.21.3.346

Combs, D. R., Penn, D. L., Wicher, M., & Waldheter, E. (2007). The
Ambiguous Intentions Hostility Questionnaire (AIHQ): A new measure
for evaluating hostile social-cognitive biases in paranoia. Cognitive Neuro-
psychiatry, 12(2), 128–143. https://doi.org/10.1080/13546800600787854

Couture, S. M., Penn, D. L., & Roberts, D. L. (2006). The functional
significance of social cognition in schizophrenia: A review. Schizophre-
nia Bulletin, 32(Suppl. 1), S44–S63. https://doi.org/10.1093/schbul/
sbl029

*Cox, S., Bertoux, M., Turner, J. J. D., Moss, A., Locker, K., & Riggs, K.
(2018). Aspects of alcohol use disorder affecting social cognition as
assessed using the Mini Social and Emotional Assessment (mini-SEA).
Drug and Alcohol Dependence, 187, 165–170. https://doi.org/10.1016/j
.drugalcdep.2018.03.004

*Creupelandt, C., D’Hondt, F., de Timary, P., Falagiarda, F., Collignon, O.,
& Maurage, P. (2020). Selective visual and crossmodal impairment in the
discrimination of anger and fear expressions in severe alcohol use disor-
der. Drug and Alcohol Dependence, 213, Article 108079. https://doi.org/
10.1016/j.drugalcdep.2020.108079

*Dethier, M., El Hawa, M., Duchateau, R., & Blairy, S. (2014). Emotional
facial expression recognition and expressivity in Type I and Type II
alcohol dependent patients. Journal of Nonverbal Behavior, 38(1),
89–105. https://doi.org/10.1007/s10919-013-0161-1

*D’Hondt, F., de Timary, P., Bruneau, Y., &Maurage, P. (2015). Categorical
perception of emotional facial expressions in alcohol-dependence. Drug
and Alcohol Dependence, 156, 267–274. https://doi.org/10.1016/j.druga
lcdep.2015.09.017

Dillon, K. H., Allan, N. P., Cougle, J. R., & Fincham, F. D. (2016).
Measuring hostile interpretation bias: The WSAP-hostility scale. Assess-
ment, 23(6), 707–719. https://doi.org/10.1177/1073191115599052
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