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Social cognition has gained prominence in psychiatric research, beginning with schizophrenia and more
recently in bipolar disorder. Considering the relevance of this domain to interpersonal relationships and
functionality, we aimed to explore the fundamental research and clinical issues regarding social cognition
and discuss future directions and challenges in the field of bipolar disorder.
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Introduction

In the last 15 years, social cognition (SC) has become a
relevant research topic in bipolar disorder (BD). This
interest is fuelled by evidence that SC could be a
moderator of functional outcomes and quality of life in
BD and, hence, an interesting doorway to rehabilitating
impaired interpersonal functioning.1 Although advances
have been made in understanding the role of SC
difficulties in BD, several conceptual and methodological
challenges impede overall progress in SC research. Our
aim is to examine core issues in this domain and explore
challenges and future directions to further SC research in
individuals with BD. This includes, but is not limited to,
a discussion of the high heterogeneity of SC in BD, the
need for more ecologically valid SC tasks, targeted
interventions to improve these aspects of cognition, and
possible SC biomarkers.

What is social cognition?

SC refers to an ‘‘umbrella’’ construct; it consists of a
complex set of psychological processes that encompass
understanding, perceiving, interpreting, recognizing, and
processing intentions, as well as using appropriate social
and adaptive behaviors to respond to social situations.2

Moreover, the most recent edition of the DSM introduced
the concept of SC as a part of core functional domains
that can be affected by psychiatric disorders, which now
consist of six cognitive domains: complex attention,
executive function, learning and memory, language,
perceptual motor, and social cognition.3 After two

National Institute of Mental Health-sponsored workshops
on SC and schizophrenia (SZ) in the early 2000s,
research in this domain gained prominence in other
psychiatric populations, such as BD.4,5 These workshops
were essential to delineate the necessary recommenda-
tions for SC research, in addition to general organization
of the definitions and domains of SC. Therefore, accord-
ing to National Institute of Mental Health consensus, there
are five key domains: theory of mind (ToM); emotional
processing (EP); social perception (SP); social knowledge
(SK); and attributional bias (AB).4,5 We based the
definition of SC on these five key domains,4,5 which are
widely used as guidelines in BD research, thus providing
consistency for analysis. However, definitions of SC vary
in the field and, consequently, the lexicon used to refer to
SC domains may be confusing (e.g., cognitive empathy
and ToM). As Happé, Cook & Bird6 point out, the use of a
particular term to refer to SC processes is a matter of
taste rather than empirical investigation. However, stan-
dardization is still necessary. Additionally, it is recom-
mended to apply new methodologies to reveal the factor
structure of SC, such as large-scale normative factor
analysis, which has been successfully used in SZ studies.
This research has led to the suggestion that SC is
multidimensional and separable from neurocognition.7

Regarding SC domains in SZ, one study indicated a four-
factor structure, in addition to skills including affect
recognition, ToM, egocentricity, and rapport (defined by
how well the participant could engage and sustain
connection during the interview).8 Another study sug-
gested a two-factor structure of SC in individuals with SZ:
SC skills and hostile attributional style.9 Nonetheless, to
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our knowledge no research has investigated the under-
lying factor structure of SC in individuals with BD.

Domains of social cognition

ToM, also known as ‘‘mentalizing abilities’’, refers to the
capacity to understand and attribute meaning to mental
states in others and oneself. The term originated from a
primate study by Premack & Woodruff – a psychologist
and a primatologist.10 One of the most important aspects
of social interaction depends on our ability to successfully
interpret the intentions, knowledge, and desires of people
around us, as well as our own. ToM allows us to conceive
theories about others’ beliefs and intentions, along with
emotions and affective states, thus leading to a better
understanding and prediction of other people’s behavior.
Such comprehension is essential for distinguishing
between self and others.11 ToM is traditionally divided
into two sub-concepts: affective ToM, which refers to
mentalizing about the affective states of others, and
cognitive ToM, which refers to mentalizing about cognitive
states.11 ToM can also be divided into tasks that demand
verbal and/or visual abilities. Such division results in a
variety of ToM measures employing different approaches,
with distinct neural networks implied, which leads to ToM

being comprehended on many different levels of perfor-
mance and, thus, deficits.12

Different instruments can be used to assess ToM
(Table 1), some of which are intended to measure explicit
verbal reasoning (verbal cognitive ToM), referring to the
ability to perceive when a social indiscretion occurs by
reading a social situation and detecting an anomaly.
Other tasks focus on implicit social analysis, such as
the Reading the Mind in the Eyes Test, a widely used
instrument to measure ToM in adults. This type of task
elicits a fixed-choice paradigm, since it is based on only
an image of eyes and is considered a visual affective ToM
task.13 Thus, considering the different aspects of affec-
tive cognition, ToM instruments should aim to evaluate
subjects in an ecologically valid manner, which translates
into daily representations of SC. This can be done
through tests that require individuals to perceive the
environment in a more realistic way, such as by using
videos instead of static images, and by adapting tasks
depicting daily life situations to different cultural contexts.

EP concerns the process of detecting and evaluating
emotional stimuli, in addition to being able to regulate
one’s own affect in response to such stimuli (also known
as emotion regulation).23,24 EP includes a set of cognitive
processes, including: 1) assessment and identification of
the emotional connotation of the stimulus; 2) formulation

Table 1 Key domains, definition, examples, and most common measures of social cognition

Social cognition domains Definition Most common measures Real world example

Theory of mind Also known as ‘‘mentalizing
abilities’’, refers to the capacity to
understand and attribute meaning to
mental states in others and oneself.

RMET13

The Hinting Task14

Adult Faux Pas15

To be able to comprehend and
infer someone else’s perspective
in a social situation. ToM plays an
important role in being able to
detect irony, intentions, and
desires in others and oneself.

Attributional bias Concerns the tendency to explain
the cause of events in terms of
oneself, others, or in relation to a
situation as a way of making sense
of social events and interactions.

AIHQ16

IPSAQ17

ASQ18

Jumping to the conclusion that
someone who does not returning
a phone call right away is angry at
the caller; rather than simply
unavailable.

Emotional processing Refers to the ability to perceive
(identify and recognize emotional
displays from facial expressions)
and to use and manage one’s
own emotions.

BLERT19

FEDTER-4020
Important for identifying facial
expressions in social contexts
(e.g., being able to detect
disappointment towards you in
your partner’s face).

Social perception The ability to identify, judge, and
appropriately use social cues to
make adequate judgments regarding
social roles, rules, relationships,
and the context of others.

SCRT21,22 Being able to understand the
relationship between people
through social cues, e.g., boss
and employee, by observing a
brief conversation.

Social knowledge Social knowledge (also called social
schema) refers to the awareness
of rules, goals, and the roles that
characterize social situations that aid
in social interactions.

SFRT21 Being aware of the social role of a
doctor in a general clinic or the
general goals of a customer who
is talking to clerk at a store.

AIHQ = Ambiguous Intentions and Hostility Questionnaire; ASQ = Attributional Style Questionnaire; BLERT = Bell-Lysaker Emotion
Recognition Task; ER-40 = Penn Emotion Recognition Task; FEDT = Face Emotion Discrimination Test; IPSAQ = Internal, Personal and
Situational Attributions Questionnaire; RMET = Reading the Mind in the Eyes Test; SCRT = The Social Cue Recognition Task; SFRT = The
Situational Features Recognition Test.
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of a specific affective state and behavior in reaction to the
stimulus; and lastly 3) regulation of the affective state and
elicited emotional behavior, which requires a set of
abilities known as emotion regulation strategies for the
emotional and behavioral experience be appropriate to
the social context.24 Hence, methodologies for measur-
ing EP vary but usually include assessment of speed
and accuracy in the detection of emotions displayed in
facial expressions and/or voices, brief vignettes describ-
ing situations of emotion regulation. Similarly, functional
magnetic resonance imaging studies of SC measure
neural response elicited by emotional stimuli, such as
faces and emotional pictures, while participants either
react (look at the stimuli or perform a gender discrimina-
tion task), down-regulate (intentionally reducing) or
up-regulate (intentionally intensifying) their emotional
reactions.25

SP involves the identification and appropriate use of
social cues to make adequate judgments regarding social
roles, rules, relationships, and the context of others. SK is
interdependent with SP and refers to one’s knowledge of
social roles, rules, and goals that characterize social
situations and guide social interactions.26 SP is dissimilar
to EP, since the former requires the use of social cues to
better comprehend interpersonal interactions, such as
status, rather than the emotional stimuli.27 For instance,
tears can be interpreted as sadness or happiness. Thus,
to appropriately perceive a situation one must identify the
behavior (i.e., someone is crying) and infer the context
which caused this behavior (i.e., the person is crying
because she said goodbye to a loved one).28 Thus, SP
requires apprehension of both the situation and its
context. Although they are two different domains, SK
refers to the awareness of social situations, rules, roles,
goals, and expectations. Hence, SP requires aligned SK
to best interpret the situation and predict the best social
reaction. These domains are usually measured by con-
trived interpersonal scenes consisting of videotaped or
short written vignettes of everyday social interactions that
require the viewer to make inferences and judgments
about ambiguous social situations based on limited verbal
and nonverbal social cues, i.e., the Situational Features
Recognition Test20 and the Social Cue Recognition
Task20,21 for SK and SP, respectively.

Still in the sphere of SC, AB is associated with verbal
behavior as causal statements and refers to how
individuals might infer the causes of positive or negative
events. In other words, AB (also known as attributional
style) concerns the tendency to explain the cause of
events in terms of oneself, others, or in relation to a
situation.22 Typically, AB is measured by questionnaires,
such as the Internal, Personal and Situational Attributions
Questionnaire.23 AB can be subdivided into two main
scopes: a) self-serving bias (or externalizing bias), which
refers to the tendency to attribute positive rather than
negative events to oneself; and b) personalizing bias,
which refers to the tendency to attribute negative events
to others (blaming others) rather than the circumstances
of an event. It is important to point out that AB exists in
healthy individuals, although extreme and intense AB is
usually associated with mental health disorders.

Variability in social cognition, neuronal correlates,
and functional implications

SC impairments in BD are both state- and trait-related.
Specifically, impaired EP has been reported during acute
phases,29 as well as during euthymia.30,31 This suggests
that EP impairment may play a role in mood regulation
abilities regarding mood episodes in a subset of indivi-
duals with BD. However, further studies are needed to
better understand the neural underpinnings of this
observation.31 A recent meta-analysis comparing cogni-
tive domains in individuals with BD and SZ indicated
considerable performance heterogeneity in BD patients,
with a subgroup performing the same or worse than the
SZ patients.32 Beyond cognitive domains, heterogeneity
in SC has also been found among BD patients.33,34 In
accordance with this finding, a recent study on BD that
used a cluster analysis35 found of two subgroups
regarding EP performance, one with ‘‘intact’’ performance
(71%), who performed as well as healthy controls (HC),
and another with ‘‘impaired’’ performance (29%), who
performed worse than HC and SZ patients in basic
emotion recognition tasks. Patients in the impaired group
presented higher rates of childhood trauma, schizotypal
traits, lower premorbid intelligence quotient and educa-
tion, and poor psychosocial functioning and cognitive
performance.35

Moreover, a recent systematic review of functional
magnetic resonance imaging studies on facial emotional
processing circuitry indicated differences in neural activity
and connectivity within and between the occipito-tem-
poral, limbic, and prefrontal regions in BD patients and
HC. Specifically, there appears to be increased amygdala
activity and reduced prefrontal activity in BD, primarily in
response to negatively valenced emotional stimuli, with
abnormalities occurring across BD mood states, including
euthymia.36 Nonetheless, compared to other neurocogni-
tive domains, EP studies in BD are still scarce and this
aspect of SC is thus understudied.

In recent years, our comprehension of SC deficits in BD
regarding course, proportion, and functional conse-
quences has broadened with advances in research,
which indicate the importance of SC in everyday
functioning. Interpersonal relationships depend heavily
on the verbal, visual, and facial cues present in the social
environment, and their precise and proper perception and
interpretation are essential for decoding underlying emo-
tional states. Moreover, being able to infer the thoughts
and emotional states of others, as well as oneself, and
establish them within a social context is crucial for action
prediction, prosocial behavior, and social eminence.37

As mentioned previously, AB is also present in healthy
individuals; an example of functional AB is self-serving
bias to maintain appropriate self-esteem.24 Research
indicates that dysfunctional AB may influence the forma-
tion and perpetuation of persecutory and delusional
symptoms in psychiatric patients.25,26 Moreover, research
indicates that intense AB (both positive and negative) in
BD patients may predict relapse of manic/hypomanic
episodes and delay recovery from depressive episodes,
indicating that the valence of attributions may be less
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important than their extremity in predicting recovery from
depression.27 This finding is in accordance with previous
prospective studies on AB as a predictor of mood
elevation in BD, although with smaller sample sizes.28,38

In a follow up investigation, Stange et al.39 reported that
extreme negative attribution bias predicted the onset of
prospective depressive and hypomanic episodes. There-
fore, studies suggest that individuals with BD tend to
interpret states as both extremely positive and extremely
negative, contributing to incongruous attempts to regulate
internal states and prompting possible mood swing
symptoms.28 Specifically, BD patients have a greater
tendency to attribute intentions to ambiguous scenes,
together with a tendency to become angry in such
situations (anger bias). BD patients with residual depres-
sive symptoms also show higher AB than euthymic BD
patients, specifically regarding anger, intention, aggres-
sion, and hostility, thus AB is a potential mediator
between affective symptoms and functionality in indivi-
duals with BD.40,41

However, there are many unresolved issues. First,
research with BD cohorts has mainly focused on ToM,
AB, and EP, whereas only a few studies have focused on
SP and SK.42 In a recent meta-analysis of SC in remitted
BD patients by Samamé et al.,43 19 reports comparing the
SC performance of 712 BD patients with that of 664 HC
were analyzed, revealing small-to-moderate effect-size
differences in SC performance between euthymic BD
patients and HC. One important finding of this review was
that mental state decoding is more preserved than mental
state reasoning, both of which are components of ToM.
This means that BD patients have less understanding that
other people act based on their own representation of
reality, rather than reality itself. In other words, if one
person perceives something in a certain circumstance,
it does not mean everyone else will as well. Moreover,
a recent meta-analysis44 of 30 studies evaluating ToM
in euthymic individuals concluded that ToM is impaired
in remitted BD subjects, with a more significant deficit
in tasks that demand verbal ToM. In addition, recent
studies suggest that ToM performance is also impaired
in the relatives of BD patients, which suggests that ToM
may be a potential endophenotypic marker of BD.45

However, further longitudinal studies are needed to test
this hypothesis. These findings are of great significance,
since such deficits may impede social reintegration and
rehabilitation.44

Secondly, to date only three studies have examined the
variability of SC in a BD cohort33-35 using hierarchical
cluster analysis methods.33 Varo et al.33 performed a
hierarchical cluster analysis with three SC domains (ToM,
EP, and AB) in a sample of 131 individuals (71 BD
patients and 60 HC). Their results revealed that one-third
of the BD patients had SC deficits, including ToM, AB,33

and EP.33,35 Longer BD duration, male sex, and lower
estimated intelligence quotient were associated with
lower SC performance.33 In a recently published follow
up study, Varo et al.,34 investigated heterogeneity among
remitted patients with mood disorders and explored its
association with familial risk. They identified three main
clusters: ‘‘emotionally preserved’’ (57%), an ‘‘emotionally

blunted’’ (26%), and ‘‘emotionally volatile’’ (17%). They
measured different forms of EP, such as emotional
reactivity, using the Social Scenarios Task, facial expres-
sion using the facial expression task, and attention
vigilance in the emotional-faces dot-probe task. The
results indicated that ‘‘emotionally blunted’’ and ‘‘emo-
tionally volatile’’ individuals also had greater deficits in
tasks unrelated to emotional cognition. Additionally,
relatives of ‘‘emotionally preserved’’ patients were more
successful at dampening negative emotions.34 In sum,
these findings indicate that SC impairment is less
prevalent among individuals with BD than cold cognitive
impairment. Therefore, one-third of BD patients may
require a specialized and specific treatment focus on SC.
The different profiles found in this study indicate important
directions for future non-pharmacological interventions
due to the heterogeneity of SC deficit among BD groups.
Thus, future studies that pinpoint SC deficits should
screen subjects to ensure the intervention is aimed only at
individuals with current SC deficits.

Third, a recent study of SC in first-episode BD patients
found significantly impaired ToM independently of neuro-
cognitive performance, which suggests that ToM deficits
may already be present at illness onset.46 This finding is
congruent with other studies that indicate that SC
impairments, mainly EP and ToM deficits, are present at
early stages of the disorder and during remission.44,47,48

Studies have also investigated unaffected relatives of
BD patients to determine whether SC deficits can be
considered endophenotypes, i.e., illness-related trait mar-
kers present in individuals at familial risk due to a more
direct connection to the genetic substrate than to diagnostic
categories. Gottesmand & Gould49 developed criteria for
evaluating candidate endophenotypes, although due to the
epigenetic transformations known to occur in psychiatric
phenotypes, Hasler et al.50 proposed the following adjust-
ments: 1) an endophenotype must be associated with
illness in the general population; 2) an endophenotype is
heritable; 3) an endophenotype is state independent,
although it is age-normed and might require a challenge
to be elicited; 4) endophenotypes and illness cosegregate;
and 5) endophenotypes can be found in unaffected
relatives at a higher rate than the general population.

Initial findings from studies on BD patients and their
first-degree relatives indicate that certain SC deficits
might be endophenotypes. Impaired facial expression
recognition is not only present in remitted and sympto-
matic BD patients; their unaffected relatives also exhibit
this abnormality to a lesser degree at the behavioral and
neural levels of EP (for a review, see Miskowiak et al.51).
Thus, according to these recent findings, SC deficits
might represent BD endophenotypes, although investiga-
tions are still in the early stages and more studies are
required to strengthen this hypothesis.51-53

Although few studies to date have investigated the
relationship between SC and functional outcomes, their
results tend to indicate that SC deficits moderate lower
functional outcome. The most common psychosocial
functioning measures used in BD research are the Global
Assessment of Functioning,54 the Functioning Assess-
ment Short Test,55,56 and the Social Adjustment Scale
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Self-Report.57 The Global Assessment of Functioning
measures functional outcomes by analyzing psychologi-
cal, social, and occupational domains. Considered a more
generic scoring system,54 it is the most common assess-
ment used in BD studies.58 The Functioning Assessment
Short Test assesses six main functional domains:
financial, interpersonal, leisure, autonomy, occupational,
and cognitive functioning, which, when summed together,
produce an overall functionality score.56 The Social
Adjustment Scale Self-Report is another tool that esti-
mates different domains of functionality, mainly more
specific aspects such as work/school roles, social/leisure
activities, relationships with extended family, marital role,
parental role, and membership in a family unit.57 Regard-
ing community functioning, the most common measure is
the World Health Organization Disability Assessment
Schedule 2.0.59 A recent study assessed whether SC
modulates the influence of neurocognition on community
functioning in BD, finding that SC had a moderating
(rather than a mediating) effect: in patients with poor SC,
better neurocognition was associated with better function-
ing, which was not seen in BD patients with high SC.
Thus, this study suggests that a possible relationship
between neurocognition and community functioning in BD
may be dependent on SC status, hence implying the
presence of SC heterogeneity.1 Along these lines, a
systematic review found that psychosocial functioning
was significantly correlated with three domains of SC
(ToM, EP, and AB) in individuals with BD.58 These
emerging findings are of interest, since they enhance
current understanding of SC in BD and, by doing so, point
to interesting directions for interventions that better target
psychosocial adversities in BD patients. However, to our
knowledge, no research has examined whether variability
in these different domains of functioning plays a role in
SC. A recent study assessed whether SC modulates the
influence of neurocognition on community functioning in
BD, finding that SC may have a moderating (rather than a
mediating), effect in patients with poor SC and that better
neurocognition was associated with better functioning.
However, this association was not seen in BD patients
with good SC. This indicates that a possible relationship
between neurocognition and community functioning in BD
may be dependent on SC status, which implies SC
heterogeneity.1 Along these lines, a systematic review
found that psychosocial functioning was significantly
correlated with three domains of SC (ToM, EP, and AB)
in individuals with BD.58 These findings are of interest,
since they enhance current understanding of SC and how
it relates to BD and, by doing so, can help interventions
better target psychosocial adversities in individuals with
BD. However, to our knowledge no studies have
determined whether variability in these functional
domains plays a role in SC. Many functional measures
rely on self-reports, which require sufficient insight to
observe and report possible impairments. These chal-
lenges are also present in self-assessment of cognitive
abilities, functional abilities, SC, and social outcomes60

and are shared across psychiatric conditions.61 Such
insight is frequently lacking during manic states and may
be lacking during depressive states.58,61,62 Regarding SC,

one study found that self-reports of very low levels of
sadness were associated with overestimated function-
ing.60 Interestingly, experience plays an important part in
self-perception, since participants who were commonly
home alone rated their social functioning as better than
participants who were commonly outside the home and in
the company of others.60

Methodological challenges in social cognition
research

Some key challenges in SC research should be men-
tioned. Several reports have indicated that psychotropic
medication may negatively affect some aspects of SC
performance in BD patients.63 A meta-regression analysis
reported that psychotropic medication influences EP. This
potential influence frequently appears as a study limitation
and prevents clear conclusions about SC patterns in
BD patients, given that the treatment regimens of most
involve psychotropic medication. Martino et al.63

observed that benzodiazepine use was associated with
poor ToM performance. However, other studies have
reported positive findings, such as Bora et al.,64 who
found no relationship between ToM and lithium dose,
which agrees with Harmer et al.,65 who found no significant
association between emotion recognition and lithium dose.
Lahera et al.66 found no relation between mentalizing
performance and medication status. Regarding EP speci-
fically, the influence of psychotropic medication should be
carefully appraised, since lithium (and possibly dopamine)
antagonists may be associated with reduced anger cue
processing in individuals with BD.67 However, these
potential effects should be further explored, which could
be done by adding a small group of unmedicated BD
patients to study design where possible.

Another challenge in SC research is the vast hetero-
geneity of measures investigating this cognitive domain.
Most tasks for measuring SC were originally designed to
evaluate SC in autism spectrum disorder, the archetypal
disorder of SC6 and, thus, there is no agreement about
which measures are most suitable for assessing SC in
BD.16 SC research in BD is based largely on research in
SZ patients, i.e., the choice of SC measures and study
design are based on a different diagnosis. Although
similar, SC impairment is more severe in SZ than BD,
specifically regarding ToM and EP,68 which must be taken
into consideration. Since SC is a social construct, its
measures must resemble real-life scenarios, i.e., they
must be more ecologically suited. Therefore, measures
that enhance the SC ‘‘experience’’ are more likely to
capture certain nuances of it. Thus, measures involving
videos and real-life images are always more suitable,
although they must be made culturally relevant to ensure
applicability. Another potential bias is the use of only
White actors in many such tasks, for example, the
Pictures of Facial Affect.69 Since meta-analysis has
demonstrated that recognizing emotion in people from
other races may be more difficult than doing so in one’s
own race,70 such stimuli might limit SC research. They
should be critically examined or modified to overcome
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these limitations. Additionally, brief SC screening is
recommended to detect possible deficits – and their
pattern- which could provide a basis for more personal-
ized interventions.

According to the International Bipolar Disorder
Society,16 the most sensitive tasks for detecting deficits
in facial expression recognition (i.e., that assess EP) use
a static morphed facial expression across various
intensity levels. Regarding ToM, the Reading the Mind
in the Eyes Task13 or the Hinting Task are recom-
mended.71 No recommendations have been made
regarding AB, SP, and SK tasks. However, this study
proposes using Affective Go/No-Go and/or the Emotional
Stroop tasks to measure implicit emotion regulation and
the Iowa or Cambridge Gambling Tasks to measure
reward processing and affective decision-making.16 Both
domains (implicit emotion regulation and reward proces-
sing/ affective decision-making) are not SC domains
per se, but may yield interesting findings and, thus, may
be added to better comprehend emotional functioning in
BD patients. The task force also recommends using a
measure of facial expression recognition as a secondary
outcome, in addition to a primary non-emotional cognition
outcome, since SC may be a clinically meaningful outcome
for review.72 Nevertheless, a consensus opinion about the
battery of tasks needed to measure affective cognition in
BD patients has yet to be published. Developing and
validating a consensus-based SC battery and a brief SC
screening tool would be essential for comparability of
findings across studies and a more coherent and compre-
hensive understanding of SC in BD. The current Interna-
tional Society for Affective Disorders Targeting Cognition
Task Force is currently working to resolve this issue.

The implications of social cognitive impairment for
clinical practice

Beyond research and neuropsychological evaluation,
knowledge of SC is essential in clinical practice. Due to
the significant evidence that BD patients have SC deficits,
even in remission, mental health workers must be
prepared to experience discrepancies in social interaction
and communication impediments when dealing with them.
Simple modifications to the clinical setting might help
mitigate such problems, such as using different commu-
nications modes (verbal vs. visual), always checking
whether the patient comprehends what is being said and
constantly asking for feedback about what is being
communicated. Simply asking others if they perceive
a situation in the same way is often avoided by people
with mental disorders due to a combination of stigma, low
self-esteem, and, in some cases, ignorance that their
interpretations of the world might originate from deficient
SC circuitry. Psychoeducation focusing on specific SC
deficits might lead to better self-knowledge, awareness,
and caution when interpreting and inferring other people’s
intentions. Emotional intelligence strategies can also be
applied to improve SC functioning, such as the RULER
acronym, developed by Yale researcher Marc Bracket,
which focuses on teaching individuals to Recognize,

Understand, Label, Express, and Regulate their emo-
tions.73 Other than that, mindfulness-based interventions,
such as the mindful self-compassion program, might help
individuals with SC deficits improve awareness of their
surroundings and become more conscious to the non-
verbal cues expressed by others.74 However, such
interventions have not yet been tested in randomized
clinical trials with BD patients to determine their clinical
efficacy.

Directions for future research

Despite these promising results, questions remain. Most
studies do not combine ‘‘hot’’ (also known as SC) and
‘‘cold’’ cognition in their research with BD cohorts; this is
essential to better comprehend how theses domains
interact and influence one another. For instance, studies
indicate that AB, such as cognitive bias and mood
stability, are in convergence with attention processes.75

Further research on SC should emphasize how it
manifests early in the course of BD, since it offers insight
into whether SC deficits in adults with BD already occur at
illness onset or emerge at later stages.

To develop a full picture of the structure and function of
SC and its possible interactions with cold cognition,
additional studies focusing on neuroimaging data across
mood disorders will be needed. The International Bipolar
Disorder Society Cognition Task Force’s methodological
recommendations for cognition trials in BD strongly
suggest the use of neuroimaging assessments to avoid
the lack of insight into specific neurocircuitry targets,
especially regarding SC. This important step in future
studies could lead to a transdiagnostic neurocircuitry-
based biomarker model for pro-cognitive effects. To date,
only a handful of studies have examined structure-
function relationships76,77; usually focusing on neurocir-
cuitry as a whole and not specific cognitive domains.

In light of the recent finding that one-third of BD patients
have impaired SC,33 further work is required to establish
the neuroprogression of BD, and progress can be made
by investigating specific clusters of SC among BD
patients and unaffected relatives. In a critical systematic
review, Miskowiak et al.51 included 72 studies of first-
degree relatives of BD patients, as well as HC compar-
ison groups, investigating ‘‘cold’’ and ‘‘hot’’ cognition and
functional and structural neuroimaging. Only 15 studies
involved structural neuroimaging, which provides a ‘‘land-
scape’’ view of current studies in unaffected relatives of
BD patients with ‘‘cold’’ and ‘‘hot’’ cognition and neuroi-
maging. Regarding SC, the unaffected relatives had
consistently impaired facial expression recognition,
increased reactivity to emotional stimuli, impaired emotion
regulation, and emotional stimuli interfered more in
attentional resources.51 However, the studies included
in their review were cross-sectional; longitudinal studies
are needed for a more critical analysis of causal
inferences. Additionally, the structural and resting state
functional neuroimaging results were less consistent,
indicating the need for future clinical studies to incorpo-
rate such measures, as well as a comprehensive analysis
of these results in mood disorders and SZ.51
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Recent studies indicate that emotion dysregulation,
an emotional processing subdomain, might specifically
characterize BD and could even be an endophenotype
marker. This hypothesis has made recent progress, such
as deficient prefrontal top-down regulation of limbic reacti-
vity during positive emotion processing as a possible
predisposition to (hypo)mania.77 Moreover, findings indi-
cate aberrant neural activation and connectivity during
voluntary emotion regulation in individuals with BD.14,51,78

These studies indicate that individuals with BD exhibit
amygdala hyperactivation during voluntary down-regula-
tion of negative emotional responses, coupled with
abnormal activation within the dorsolateral and ventrolat-
eral prefrontal cortex.79,80 Thus, they support the notion
that the neural bases of emotion dysregulation in BD may
be related to impaired prefrontal top-down control in
conjunction with amygdala hyperactivity. If so, emotional
dysregulation could be a specific cognitive biomarker to
better define diagnosis and predict illness progression. In
association with genetic liability, it may provide a specific
target for preventive treatment strategies. Nevertheless,
future studies should focus on more longitudinal out-
comes and trials that compare BD patients with unaf-
fected relatives and HC groups.

As suggested by Kessing & Miskowiak,53 a valid
biomarker model for cognitive improvement must follow
five main validity criteria. Such a model must: 1) be sen-
sitive to treatment and pro-cognitive effects; 2) determine
kin effects in patients with cognitive dysfunction and
healthy participants; 3) be perceptive to effective treat-
ments with dissimilar neurochemical mechanisms; 4) be
insensitive to ineffective treatments; and, lastly, 5) be
sensitive to both cognitive decline and improvement.
These steps may help determine whether SC deficits are
actually a diagnostic intermediate phenotype in BD.

Furthermore, it remains to be seen if SC deficits are
primary in nature or secondary to more general neuro-
cognitive impairments, the use of psychotropic medica-
tions, or even perhaps other illness-related factors.
To determine the direct effect of an impaired EP cluster
on psychosocial functioning and its possible moderation
of neurocognitive impairment in individuals diagnosed
with BD, Szmulewicz et al.81 found that more than half of
the total effect of EP clusters on psychosocial functioning
is mediated through neurocognitive functioning. This may
indicate that improvement in neurocognitive impairments
could ameliorate poor EP abilities in individuals with BD.81

These findings are in line with the neural network model of
emotion regulation, which indicates that the processing of
emotional information stems from core cognitive con-
trol, which has been observed in SZ patients.82 It has been
speculated that cognitive remediation strategies could lead
to better development of EP and, thus, SC,83,84 since these
processes depend on the same regulatory circuits,82

although these studies only involved SZ patients.
Finally, recent research has led to interesting and

creative perspectives about the SC domain. A new study
proposed an experimental medicine-based randomized
controlled trial using yoga therapy as a form of rehabilitat-
ing SC in SZ patients, since the principle of imitation is
part of yoga training and may lead to better activation of

SC abilities.85 Although that study’s sample was small, it
found positive results as a possible add-on treatment to
improve SC.85 Additionally, novel analytic strategies, such
as machine learning approaches, could help identify
multimodal endophenotypes of BD, integrating BD ill-
ness-related changes with ‘‘hot’’ and ‘‘cold’’ cognitive and
neuroimaging measures.86,87

In conclusion, current research indicates that BD
patients have SC impairments, specifically ToM, AB,
and EP, even during remission. As a result, certain
measures should be considered. Firstly, consensus is
needed about which SC tasks should be included in an
integrative cognition test battery for mood disorders.
Miskowiak et al.16 have accepted this challenge and set
out to establish norms for affective cognition testing in
BD patients. In addition, focus on rehabilitating SC
abilities and teaching skills and strategies to improve
possible deficits are beginning to emerge. Interventions
such as Social Cognition and Interaction Training88 and
MetaCognitive Training89 focus on group treatment,
aiming to improve social functioning based on SC
paradigms. These novel interventions are innovative
approaches that add to common cognitive remedia-
tion strategies that tend to focus on cold cognition and
often leave emotional and functional difficulties aside.
Although these interventions have not been replicated
in a large cohort, they show promising results regard-
ing functional improvement. Most important of all, we
believe that research findings should have practical
applications in clinical settings, especially when the topic
is social interaction, for example, whether SC deficits
predict poorer functioning or more relapses. Thus, SC
researchers must try to translate the findings of scientific
research to a clinician’s viewpoint, especially the way
such deficits influence daily functioning, social life, and,
ultimately, long-term outcomes in patients with BD.
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