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Abstract

Background. Bipolar disorder (BD) is associated with social cognition (SC) impairments even
during remission periods although a large heterogeneity has been described. Our aim was to
explore the existence of different profiles on SC in euthymic patients with BD, and further
explore the potential impact of distinct variables on SC.
Methods. Hierarchical cluster analysis was conducted using three SC domains [Theory of
Mind (ToM), Emotional Intelligence (EI) and Attributional Bias (AB)]. The sample com-
prised of 131 individuals, 71 patients with BD and 60 healthy control subjects who were com-
pared in terms of SC performance, demographic, clinical, and neurocognitive variables. A
logistic regression model was used to estimate the effect of SC-associated risk factors.
Results. A two-cluster solution was identified with an adjusted-performance group (N = 48,
67.6%) and a low-performance group (N = 23, 32.4%) with mild deficits in ToM and AB
domains and with moderate difficulties in EI. Patients with low SC performance were mostly
males, showed lower estimated IQ, higher subthreshold depressive symptoms, longer illness
duration, and poorer visual memory and attention. Low estimated IQ (OR 0.920, 95% CI
0.863–0.981), male gender (OR 5.661, 95% CI 1.473–21.762), and longer illness duration
(OR 1.085, 95% CI 1.006–1.171) contributed the most to the patients clustering. The
model explained up to 35% of the variance in SC performance.
Conclusions. Our results confirmed the existence of two discrete profiles of SC among BD.
Nearly two-thirds of patients exhibited adjusted social cognitive abilities. Longer illness dur-
ation, male gender, and lower estimated IQ were associated with low SC performance.

Introduction

In recent years, social cognition (SC) has emerged as a matter of concern in bipolar disorder
(BD) research. SC is a multifaceted construct that encompasses a complex set of mental pro-
cesses including: perceiving, interpreting, and generating responses to the intentions, disposi-
tions, and behaviors of others that underlies social interactions and that enable successful and
adaptive behavior in a social context (Harvey & Penn, 2010). It involves four core domains
including the Emotional Intelligence (EI), Theory of Mind (ToM), Attributional Bias (AB),
Social Perception and Knowledge. Specifically, ToM is the ability to comprehend and represent
mental states of others, including the inference of intentions, dispositions, and/or beliefs. Next,
the ability to share experiences and emotions of others, as well as the capacity to regulate one’s
emotional responses to others is known as EI. Attributional Bias refers to the way in which
individuals explain or reason for the causes of social events or interactions. Finally, the ability
to decode and interpret social cues in others is called Social Perception and Knowledge (Green
et al., 2008; Sergi et al., 2007).

Social cognitive deficits have been identified in patients with BD, particularly in ToM, EI
and AB domains (Samamé, 2013). Moreover, these deficits appear even during remission per-
iods (Samamé, Martino, & Strejilevich, 2015) and could be present at early stages of the dis-
order and also among unaffected relatives of patients with BD (Bora & Özerdem, 2017;
Kjærstad et al., 2019). These data suggest that SC deficits might represent a trait marker of
the illness (Meluken et al., 2019; Miskowiak et al., 2017; Miskowiak et al., 2018) and not simply
a result of medication side-effects or clinical episodes. However, evidence is still inconclusive as
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other studies indicate that patients with BD might actually present
a quite preserved SC performance, or might have some impair-
ment in only a few SC domains (Burdick et al., 2014; Lee et al.,
2015; Sperry et al., 2015; van Rheenen & Rossell, 2014; Varo
et al., 2017).

Recent cluster analysis studies indicate that neurocognitive
performance in patients with BD is heterogeneous. Several studies
have identified discrete neurocognitive subgroups in remitted
patients with BD (Burdick et al., 2014; Jensen, Knorr, Vinberg,
Kessing, & Miskowiak, 2016; Jiménez et al., 2017; Lewandowski,
Sperry, Cohen, & Öngür, 2014; Lima et al., 2019; Russo et al.,
2017; Solé et al., 2016; van Rheenen et al., 2017). These conclu-
sions were assumed from studies mostly focused on neurocogni-
tive domains and none of them has considered the performance
using a comprehensive battery of tests covering different facets
of SC. Even though, these data suggest that a gradation of severity
in SC performance among patients with BD may exist.

As far as we know, there is only one study published by authors
from our research team that aimed to examine the variability of the
EI domain (Varo et al., 2017). In this study, a large euthymic BD
sample was divided into three subgroups according to normative
data and resulting into three groups: average, above, or below nor-
mative means. Using this method, it was found out that 19% of the
sample performed better than the normative population, 69% pre-
sented an adjusted EI performance. Only 12% of patients with BD
were considered to present a low-range EI, showing poorer cogni-
tive, clinical, and functional outcome scores. However, no previ-
ously published studies examining the variability of different SC
domains in patients with BD have been published so far. To under-
stand to what extent the specific domains of SC performance are
impaired in patients with BD and evaluate whether subjects
could be categorized into discrete profiles may aid to expand the
knowledge regarding the neural underpinnings and etiology of
SC deficits in BD (Russo et al., 2017).

The main aim of this study was to examine the existence of
discrete SC profiles in a sample of euthymic patients with BD
using a data-driven approach. We focused on three social cogni-
tive subdomains – ToM, EI, and AB – that have received much
attention in BD. Secondly, we evaluated whether participants
with different profiles differed in terms of demographic, clinical,
and neuropsychological variables and evaluated their contribution
to SC performance. We hypothesized that heterogeneous SC pro-
files would exist among patients with BD, and that patients with a
worse SC profile would be characterized by a poorer clinical
course and exhibit a greater cognitive impairment.

Methods

Participants

Seventy-one euthymic outpatients with BD were recruited from
the Bipolar and Depressive Disorders Unit of the Hospital
Clinic of Barcelona under the umbrella of the Spanish Research
Network on Mental Health (CIBERSAM) (Salagre et al., 2019).

Participants were selected only if they fulfilled the following
inclusion criteria: (i) DSM-IV-TR criteria for bipolar I or bipolar
II disorder; (ii) age between 18 and 65 years; and (iii) euthymia
defined as a score ⩽8 on the Hamilton Depression Rating Scale
(HDRS) (Hamilton, 1960; Ramos-Brieva & Cordero Villafáfila,
1988) and ⩽6 on the Young Mania Rating Scale (YMRS)
(Colom et al., 2002; Young, Biggs, Ziegler, & Meyer, 1978) of at
least the 3 months before the inclusion. Exclusion criteria were

the presence of (i) intelligence quotient (IQ) lower than 70, (ii)
presence of any medical condition affecting neuropsychological
performance, and (iii) electroconvulsive therapy within the past
year. Concerning pharmacological treatment, no restrictions
were made, including the use of benzodiazepines, in order to cap-
ture a representative sample of bipolar population. Nevertheless,
all the patients were instructed not to take benzodiazepines 12 h
prior to the neuropsychological assessment.

A total of 60 healthy controls (HC) without evidence of psychi-
atric or neurological history were recruited via advertisement. None
of the controls had first-degree relatives with psychiatric disorders.
There were no differences between patients and healthy subjects in
terms of age, gender, educational level, and estimated IQ.

This study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki and Good Clinical Practice
and approved by the Hospital Clinic Ethics and Research
Board. All participants provided written informed consent prior
to their inclusion in the study.

Assessment

Demographic, clinical, and psychosocial functioning measures
In order to gather the main sociodemographic and clinical data, all
patients were assessed by means of a semistructured interview
based on the Structured Clinical Interview for DSM Disorders
(SCID) (First, 1997), which also considered data from medical
records. YMRS and HDRS-17 scores were also used to evaluate
the severity of manic and depressive symptomatology, respectively.

Functional outcome was assessed by means of the Functioning
Assessment Short Test (FAST) (Rosa et al., 2007). This brief
interviewer-administered scale, which comprises 24 items,
assesses six specific functioning domains: autonomy, occupational
functioning, cognitive functioning, financial issues, interpersonal
relationships, and leisure time. Higher scores indicate a greater
degree of functional impairment.

Neuropsychological assessment
All participants completed a comprehensive neuropsychological
battery in order to assess different cognitive domains including
Processing Speed, Working Memory, Verbal Learning and
Memory, Visual Memory, Executive Functions and Attention.
This battery comprises the Digit-symbol Coding and the Symbol
Search, Arithmetic, Digits, and Letter-Number sequencing subtests
from Wechsler Adult Intelligence Scale (WAIS-III) (Wechsler,
1997), Phonemic (F-A-S) and Categorical (Animal naming) com-
ponents of the Controlled Oral Word Association Test
(COWAT) (Benton, 1976), Trail Making Test-A (TMT-A) and
the Trail Making Test-B (TMT-B) (Reitan, 1958), the California
Verbal Learning Test (CVLT) (Delis, Kramer, Kaplan, & Over,
1987), the Rey Osterrieth Complex Figure (ROCF) (Rey, 1997),
the computerized version of the Wisconsin Card Sorting Test
(WCST) (Heaton, 1981), the Stroop Colour-Word Interference
Test (Golden, 1978), the Continuous Performance Test-II
(CPT-II), version 5 (Conners, 2002). Finally, estimated IQ was
assessed with the (WAIS-III) vocabulary subtest (Wechsler, 1997).

Social cognition assessment
In order to assess different SC domains, all participants were eval-
uated with the following tests:

(1) Theory of Mind (ToM) was assessed with two tests: (a) the
Reading the Mind in the Eyes test (RMET) (Baron-Cohen,
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Wheelwright, Hill, Raste, & Plumb, 2001) in which subjects
are shown 36 photographs of a person’s eyes and must select
which of four words best describes what the person in the
photograph is thinking or feeling. The RMET produces a sin-
gle raw total score, with higher scores indicating better per-
formance detecting mental states. (b) The Hinting Task
(Corcoran, Mercer, & Frith, 1995) examines the ability of
individuals to infer the true intent of indirect speech through-
out 10 short passages reflecting an interaction between two
characters. Higher scores indicate better performance. The
present study used a reduced version with five stories of the
Hinting Task, which has demonstrated good psychometric
properties in the validated Spanish version (Gil, Fernández-
Modamio, Bengochea, & Arrieta, 2012).

(2) Emotional Intelligence (EI) was evaluated using the Mayer–
Salovey–Caruso Emotional Intelligence Test (MSCEIT)
(Mayer, Salovey, Caruso, & Sitarenios, 2003). This instrument
consists of 141 items and provides eight task scores that
measure the four branches of EI: perceiving, using, under-
standing, and managing emotions. These branches can be
assigned to the areas of emotional experience and emotional
strategic. The test provides a total score and also scores in two
areas, in the four branches and in each of the specific tasks
that the test includes. Lower scores indicate poorer perform-
ance in EI.

(3) Attributional Bias (AB) was tested through the Ambiguous
Intentions Hostility Questionnaire (AIHQ) (Combs, Penn,
Wicher, & Waldheter, 2007). It is focused on assessing the
individual’s tendency to over-attribute hostile intentions to
others and to respond to others in a hostile manner. It is
comprised of 15 situations that are ambiguous, intentional
and accidental in nature. The AIHQ produces bias scores in
which higher scores reflect a more hostile, negative and per-
sonal attributional style and more aggressive attributions.

Statistical analysis

All analyses were performed with SPSS version 23 (IBM Corp,
Armonk, NY, USA). Initial analyses were conducted to compare
demographic and clinical characteristics between patients with
BD and HC using t tests and χ2 tests (as appropriate).

Social cognition and neuropsychological tests raw scores were
standardized to z-scores (with a mean = 0 and S.D. = 1) based on
HCs’ performance. Outlying z-scores exceeding 4 S.D.s below
HC’s mean were truncated at z =−4.0. The z-scores for
TMT-A, TMT-B, CPT-II, and WCST perseverative errors were
inverted so that lower scores were indicators of poorer perform-
ance. Six neurocognitive domains and ToM domain were calcu-
lated from mean z-scores compromising each domain: ToM
(REMT total score and Hinting task, total score); (i) Processing
Speed [WAIS-III Digit-symbol Coding subtest, Category fluency
(Animal naming), and TMT-A]; (ii) Working Memory
(WAIS-III Letter-number sequencing and Digit-span); (iii)
Verbal Memory [CVLT (total trials 1–5 list A, short free recall,
short cued recall, delayed free recall, and delayed cued recall
scores)]; (iv) Visual Memory (ROCF delayed recall); (v)
Executive Functions [WCST (number of categories and persevera-
tive errors), Stroop Interference Test, and TMT-B]; and (vi)
Attention (CPT-II (omission, reaction time and reaction time
standard error)]. Neurocognitive and ToM composites were stan-
dardized against the composite scores obtained by the HC group.
Finally, an overall composite cognition z-score was established for

each participant by averaging the six domains and standardizing
this output based on the HCs’ composite cognition score.

A hierarchical cluster analysis (HCA) was carried out in order to
identify homogeneous subgroups of patients with BD based on
their SC performance in terms of the different SC domain scores.
Similarity between cases was computed with the Euclidian distance
and Ward linkage was selected as the agglomeration procedure.
Next, the dendrogram was visually inspected to establish the appro-
priate number of clusters to be retained. In addition, a discriminant
function analysis (DFA) was also conducted in order to test the val-
idity of the clusters. The SC profiles of the patients in the different
clusters and the HC group were compared using a one-way
ANOVA, with group membership (the clusters and the HC
group) as a fixed factor and the three SC domains as dependent
variables. Tukey post-hoc comparisons were carried out to identify
pair-wise differences between groups. Subsequently, comparisons (t
tests and χ2, as appropriate) between the different clusters were car-
ried out to examine possible differences in demographic, clinical,
and neurocognitive variables. Finally, we conducted the logistic
regression model with SC cluster groups as the dependent variable
to estimate the effects of the risk factors associated with poor SC
performance. The clinical, demographic, and neuropsychological
variables introduced in the logistic regression were based on the
statistically significant results found in the univariate analysis. All
analyses were two-tailed and significance was set at p < 0.05.

Results

Sociodemographic and clinical characteristics of patients with
BD and HC

Table 1 shows the baseline characteristics of the study sample.
Comparisons between both groups revealed statistically significant
differences in psychosocial functioning, the clinical group being
the most functionally impaired (t = 9.659; p⩽ 0.001; BD >HC).
Patients also showed higher subsyndromal depressive (t = 5.732;
p⩽ 0.025; BD >HC) and manic symptoms (t = 2.272; p⩽ 0.001;
BD > HC) (Table 1).

Social cognition clusters in patients with BD

Results obtained from the HCA and data provided by visual
inspection of the dendrogram indicated that 71 patients were
optimally grouped, according to SC performance, into two differ-
ent clusters: the first cluster representing the low-performance
group (LP) included 23 subjects (32.4%), while the second one
corresponding to the adjusted-performance group (AP) included
48 patients (67.6%).

The DFA revealed the presence of one discriminant function
explaining 100% of the variance (Wilks’ λ = 0.291; χ2 = 83.330;
p < 0.001). The EI domain contributed most to classify bipolar
patients into the different subgroups showing the highest standar-
dized coefficient (0.929).

Comparison of SC between BD clusters and HC

The ANOVA analysis revealed a statistically significant main
effect of the group when comparing the two BD clusters and
HCs (Table 2, Fig. 1).

The first cluster had a low SC profile (LP group) with a statis-
tical significantly poorer performance in all SC domains when
compared to the AP group and HC groups. Specifically, patients
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in the LP group showed mild difficulties in ToM [z = −0.89;
F(2,114) = 11.90; p < 0.001] and AB [z = −0.69; F(2,110) = 4.24; p =
0.017] and moderate difficulties in EI [z = −1.43; F(2,129) = 35.50;
p < 0.001]. Patients in the second cluster (AP group) performed
comparably to HC on all SC domains (z-scores ranging from
0.08 to 0.36 above the HC’s mean) with no significant differences
between the two groups.

We also conducted comparisons between the two SC BD clus-
ters and HC subjects across different SC tasks. The LP group per-
formed significantly worse in most SC tasks than the AP group
and HC. Patients in the AP group outperformed HC in under-
standing emotion branch [F(2,129) = 9.362; p = 0.011] (see online
Supplementary Table S1).

Comparison between the two SC profiles on
sociodemographic, clinical, and neuropsychological variables

As reported in Table 3, concerning demographic variables, differ-
ences between the two clusters were found with regard to gender
(χ2 = 5.578; p = 0.018) and estimated IQ (t = 2.599; p = 0.011).
Specifically, patients from the LP group were characterized by a

higher percentage of males and showed a lower estimated IQ.
Considering clinical variables, significant differences were
observed among groups in subthreshold depressive symptomatol-
ogy at the time of the assessment (HDRS t =−2.050; p = 0.044)
and illness duration (t = −2.127; p = 0.037). Patients belonging
to the LP group exhibited increased subthreshold depressive
symptoms and longer illness duration compared to the AP
group. Regarding neurocognitive performance, both groups sig-
nificantly differed in terms of visual memory (t = 2.400; p =
0.019) and attention (t = 2.501; p = 0.015) (see Table 4). In all
cases, patients from the LP group performed worse than patients
in the AP group. No significant differences between clusters were
found for the rest of cognitive domains.

Identifying factors associated with SC performance

A logistic regression analysis was performed to assess the role of
the variables on the likelihood of patients belonging to the LP
group. The variables included in the model comprised of those
that were found to be significant when comparing both groups:
estimated IQ, gender, illness duration, HDRS score, attention

Table 1. Sociodemographic and clinical variables comparing patients with bipolar disorder and healthy controls

Bipolar patients (n = 71), Mean (S.D.) Healthy controls (n = 60), Mean (S.D.)

Statistical analyses

t p

Age 44.94 (9.35) 42.02 (10.54) 1.684 0.950

Educational level (years) 14.94 (3.01) 16.02 (4.74) −1.515 0.418

Estimated IQ 107.77 (12.71) 109 (9.56) −0.813 0.418

Age at onset 27.01 (9.06)

Illness duration 17.86 (9.07)

Total number of episodes 10.87 (11.80)

Hypomanic episodes 3.17 (5.82)

Manic episodes 2.42 (3.35)

Depressive episodes 4.83 (6.112)

Age at first hospitalization 32.02 (10.48)

Number of hospitalizations 1.86 (2.04)

HDRS 3.86 (2.19) 1.75 (1.94) 5.732 <0.001

YMRS 1.20 (1.26) 0.73 (1.06) 2.272 0.025

FAST total score 19.77 (10.07) 5.92 (4.86) 9.659 <0.001

N (%) N (%) χ2 p

Gender (female) 39 (54.93) 36 (60) 0.342 0.559

Diagnosis (BD-I) 53 (74.65)

Lifetime psychotic symptoms (yes) 42 (59.15)

Psychotic symptoms in first episode (yes) 23 (32.39)

Axis I comorbidity (yes) 14 (19.72)

Axis II comorbidity (yes) 16 (22.54)

Axis III comorbidity (yes) 32 (45.07)

Family history of affective disorders (yes) 48 (67.61)

History of suicidal attempt 24 (33.80)

Bold text in the table indicates significant values.
IQ, Intelligence Quotient; YMRS, Young Mania Rating Scale; HDRS, Hamilton Depression Scale; FAST, Functioning Assessment Short Test; BD-I, bipolar disorder type I.
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and visual memory performance. After running the logistic
regression, it was found that the final model included only
three significant variables explaining up to 35.2% (Nagelkerke
R2) of the variance of poor SC performance. The model correctly
classified 70.8% of the cases. The variables contributing to the
model were: low estimated IQ (β = −0.083; OR 0.920; 95% CI
0.863–0.981; p = 0.011), male gender (β = 1.733; OR 5.661; 95%
CI 1.473–21.762; p = 0.012), and illness duration (β = 0.082; OR
1.085; 95% CI 1.006–1.171; p = 0.035). In comparison with the
AP members, patients belonging to the LP group were more likely
to be male and to have a lower estimated IQ. In addition, the pres-
ence of longer illness duration increased the probability of low-
performance membership.

Discussion

This is the first study aiming to identify profiles of patients based
on their performance in different domains of SC by using a data-
driven approach in a sample of euthymic patients with BD. Our
results suggest the existence of two discrete patterns. First, our
data reveal a cluster, labelled as the AP group, that constituted
the 67.6% of the sample, characterized by patients with preserved
social cognitive skills. Patients in the second cluster, the so-called
LP group, was composed of 32.4% of the sample and showed mild
difficulties in ToM and AB domains and moderate impairment in
EI performance. The two distinct SC subgroups differed in terms of
demographic, clinical, and neurocognitive variables. Particularly,
patients in the more affected group were more prone to be males,
to present a lower estimated IQ, longer illness duration, as well as
more subsyndromal depressive symptoms. Concerning

neurocognition, patients from this group showed lower perform-
ance outcomes in visual memory and attention domains when
compared to patients with preserved SC. The logistic regression
analysis showed that poorer SC was accounted for longer illness
duration together with male gender and a lower estimated IQ.

Along with previous cognitive cluster analysis studies, our
results demonstrated different SC severity performance among
patients with BD. These differences ranged from intact SC per-
formance to patients presenting mild/moderate impairment in
SC domains (Burdick et al., 2014; Jensen et al., 2016; Jiménez
et al., 2017; Lewandowski et al., 2014; Russo et al., 2017; Solé
et al., 2016; van Rheenen et al., 2017). However, while some stud-
ies found that 32–48% of remitted patients are relatively cogni-
tively intact (Burdick et al., 2014; Solé et al., 2016), our data
revealed that around 68% of patients exhibited adjusted social
cognitive abilities. This finding is consistent with several prior
reports that indicate that SC would be relatively intact in a high
proportion of patients with BD (Burdick et al., 2014; Lee et al.,
2015; Sperry et al., 2015; van Rheenen & Rossell, 2014; Varo
et al., 2017). It is worth highlighting that the current study
focused exclusively on SC with different social cognitive domains
by means of several tasks. In contrast, previous studies had
included neurocognitive measures (Jensen et al., 2016;
Lewandowski et al., 2014; Russo et al., 2017; Solé et al., 2016)
and SC using solely one out of the four branches of the
MSCEIT (Burdick et al., 2014; Jiménez et al., 2018; van
Rheenen et al., 2017), hence they did not sufficiently assess the
dimensions of SC. We did not identify a subtype with global
severe impairment across SC domains. The lack of this subgroup
in our results suggests that more severe SC deficits might be asso-
ciated with other conditions such as schizophrenia instead of BD
(Derntl, Seidel, Schneider, & Habel, 2012; Bora, Yucel, & Pantelis,
2009; Lee et al., 2013; Bora & Pantelis, 2016). Our results would
also be in line with previous studies, which support the presence
of less severe impairment in SC compared to neurocognitive
domains in patients with BD (Bilderbeck et al., 2016; Martino
et al., 2011; Varo et al., 2019). This might suggest that improve-
ment in SC might be not accompanied by changes in neurocogni-
tion (Green et al., 2019. This should be taken into account when
interventions are designed and addressed. However, the nature of
the relationship between neurocognition and SC is not yet com-
pletely understood (Ventura et al., 2013).

Our results were similar to those obtained in our previous
study (Varo et al., 2017), in which euthymic patients were divided
into three subgroups according to normative data and based on
their performance in EI through the complete MSCEIT. These
findings contrast with the two SC clusters found in the current
study. It is plausible that discrepancies in the number of emergent
subgroups may be due to methodological differences between

Table 2. Comparison between the two social cognition bipolar disorder clusters and healthy controls across social cognitive domains (Z scores)

LP N = 23,
Mean (S.D.)

AP N = 48,
Mean (S.D.)

HC N = 60,
Mean (S.D.)

Post hoc tests

F p LP v. AP LP v. HC AP v. HC

Theory of Mind (ToM) −0.89 (1.19) 0.26 (0.98) −0.04 (0.69) 11.90 <0.001 <0.001 0.002 0.26

Attributional Bias (AIHQ total) −0.69 (1.21) 0.08 (1.08) 0.00 (1.00) 4.24 0.017 0.016 0.044 0.933

Emotional Intelligence (EIQ) −1.34 (0.69) 0.36 (0.56) 0.00 (1.00) 35.50 <0.001 <0.001 <0.001 0.059

Bold text in the table indicates significant values.
LP, low performance; AP, adjusted performance; HC, healthy controls; EIQ, Emotional Intelligence quotient; AIHQ, Ambiguous Intentions Hostility Questionnaire.

Fig. 1. Social cognition profiles across the two bipolar disorder clusters and healthy
controls. ToM, Theory of Mind; LP, low performance; AP, adjusted performance;
HC, healthy controls. Error bars depict standard error of the mean.
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Table 3. Comparison of sociodemographic and clinical characteristis among the two social cognition clusters

LP n = 23, Mean (S.D.) AP n = 48, Mean (S.D.)

Statistical analyses

t p

Age 46.26 (8.72) 44.31 (9.67) −0.819 0.415

Educational level (years) 14.78 (3.03) 15.06 (3.15) 0.355 0.724

Estimated IQ 102.35 (14.54) 110.43 (10.93) 2.599 0.011

Age at onset 24.61 (7.93) 28.17 (9.41) 1.565 0.122

Illness duration 21.09 (7.87) 16.31 (9.27) −2.127 0.037

Number of hypomanic episodes 4.43 (8.70) 2.63 (3.98) −1.187 0.239

Number of manic episodes 3.64 (4.92) 1.94 (2.17) −2.014 0.134

Number of depressive episodes 6.45 (8.68) 4.08 (4.40) −1.521 0.133

Total number of episodes 15.24 (17.52) 8.96 (7.65) −2.083 0.128

Number of hospitalizations 2.09 (2.43) 1.74 (1.85) −0.655 0.515

Age at first hospitalization 30.29 (10.07) 32.76 (10.10.72) 0.736 0.466

HDRS 4.61 (1.88) 3.49 (2.26) −2.050 0.044

YMRS 1.09 (1.13) 1.26 (1.33) 0.523 0.603

FAST total 20.61 (10.61) 19.36 (9.89) 0.891 0.376

N (%) N (%) χ2 p

Gender (male) 15(65.22) 17(35.42) 5.578 0.018

Employment status (not working) 12 (52.17) 23 (47.92) 0.113 0.737

Marital status (not married) 13 (56.52) 30 (62.50) 0.837 0658

Diagnosis (BD-I) 18 (78.26) 35 (72.92) 0.235 0.628

Axis I comorbidity (yes) 3 (13.04) 11 (22.91) 0.673 0.412

Axis II comorbidity (yes) 5 (22.74) 11 (22.91) 0.001 0.986

Type first episode 0.970 0.616

Mania 9 (39.13) 19 (39.586)

Hypomania 3 (13.04) 3 (6.25)

Depression 11 (47.83) 26 (54.16)

Predominant polarity 0.009 0.995

Manic/hipomanic 5 (21.74) 11 (22.92)

Depressive 4 (17.39) 9 (18.75)

Unspecified 12 (57.17) 28 (58.32)

Lifetime psychotic symptoms (yes) 12 (52.17) 30 (62.50) 0.686 0.407

Family history affect disorders (yes) 6 (26.09) 32 (66.67) 0.072 0.789

Family history psychiatric disorders (yes) 18 (78.26) 39 (81.23) 0.003 0.955

History of suicidal attempt 3 (13.04) 7 (14.58) 2.171 0.338

Current medications

Mood stabilizers (yes) 23 (100) 43 (89.58) 2.577 0.108

Antipsychotic (yes) 16 (69.56) 32 (66.66) 0.060 0.807

Antidepressant (yes) 14 (60.87) 30 (62.50) 0.180 0.895

Anxiolytic (yes) 7 (30.43) 11 (22.92) 0.400 0.527

Bold text in the table indicates significant values.
LP, low performance; AP, adjusted performance; IQ, intelligence quotient; HDRS, Hamilton Depression Rating Scale; YMRS, Young Mania Rating Scale; BD, bipolar disorder; FAST, Functioning
Assessment Short Test.
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both studies. In the previous study, the cluster analysis was not
used, and results were limited due to the absence of a control
group and the lack of assessment of different SC domains such
as ToM and AB. In contrast, the use of cluster analysis approach
with different SC domains in the current study provides a further
understanding of the specificity of SC deficits in BD through a
deep characterization of SC clusters. Nevertheless, while previous
studies revealed that patients had impairments of moderate mag-
nitude in ToM and of small effect size in the emotional SC
domain (Samamé, 2013), the results of the current study reveal
that the EI domain, unlike the other two SC domains, seems to
play a key role in the differentiation between patients showing a
preserved social cognitive performance and patients belonging
to the lower social cognitive achievement group. It is also note-
worthy that, as it has previously been suggested, EI is particularly
relevant in patients with BD since impaired mood regulation may
be related to maladaptive patterns of information processing, spe-
cifically with emotional processing biases (Aparicio et al., 2017;
Kjærstad et al., 2019; Varo et al., 2019). The literature on ToM
and AB domains show mixed findings. While some studies indi-
cate that patients with BD might actually have these domains con-
siderably preserved (Donohoe et al., 2012; Kerr et al., 2003), many
others report deficits in patients with BD (Bora, Veznedaroğlu, &
Vahip, 2016; Lahera et al., 2015; Samamé et al., 2015). Our find-
ings are partially in line with the latter, that is, patients of the LP
group showed mild/moderate impairment in ToM and AB.

Further group comparisons provided information about the
relationship between several demographic, clinical, and neurocog-
nitive factors and the specificity of SC profiles in BD. Patients
from the LP group were characterized by a higher percentage of
males, lower estimated IQ, presented longer illness duration,
and more subsyndromal depressive symptoms. These findings
are in line with the results from other studies where several clin-
ical and demographic variables such as male gender (Bücker et al.,
2014; DeTore, Mueser, & McGurk, 2018; Donges, Kersting, &
Suslow, 2012; Varo et al., 2019), low estimated IQ (Bilderbeck
et al., 2016; Burdick et al., 2014; Varo et al., 2017), subthreshold
symptoms (Lahera et al., 2015; Varo et al., 2017), and illness dur-
ation (Aparicio et al., 2017; Samamé et al., 2015) appear to
increase the likelihood of significant SC impairment. However,
other studies failed to find any association between SC and clin-
ical variables (Bora et al., 2005; Martino, Strejilevich, Fassi,
Marengo, & Igoa, 2011). Regarding neurocognitive variables,
patients from the LP group showed more cognitive deficits in

visual memory and attention. However, when neurocognitive
domains were entered in the logistic regression model, these vari-
ables were no longer statistically significant. Therefore, as men-
tioned above and in agreement with previous studies (Bora
et al., 2016; DeTore et al., 2018; Fanning, Bell, & Fiszdon, 2012;
Hoe, Nakagami, Green, & Brekke, 2012), we found that neurocog-
nitive ability may represent a ‘necessary but not sufficient’ pre-
requisite for social cognitive abilities.

In light of the above mentioned findings, and bearing in mind
that longer illness duration and lower estimated IQ have been sug-
gested to be associated with neurocognitive dysfunction (Bora,
Yucel, & Pantelis, 2009; Burdick et al., 2014; Martínez-Arán
et al., 2004; Vieta et al., 2018), one may argue that the aforemen-
tioned variables might also place a patient at increased risk for
developing more generalized SC deficits. Although the temporal
progression of SC dysfunction in BD is unclear, emerging evi-
dences have found impairments in SC, in both patients with
BD and their unaffected relatives, suggesting that deficits in SC
may be considered a possible trait marker of genetic risk for
BD (Bora & Özerdem, 2017; Kessing & Miskowiak, 2018;
Kjærstad et al., 2019; Russo et al., 2017). Future prospective lon-
gitudinal studies ideally starting with high-risk population are
therefore needed to elucidate the nature and developmental tra-
jectory of SC deficits in BD.

The results have several implications for clinical and research
perspectives. The differences in profiles revealed by this study
imply that SC should be measured by several tasks corresponding
to different dimensions to better define and pinpoint specific dif-
ficulties. This may have important implications for the non-
pharmacological treatment of BD patients. Our findings highlight
the need to characterize the pattern of impairment more accur-
ately, to enable designing of programs specifically to the tailored
SC dysfunction, while taking into consideration the needs of the
impaired cluster. Thus, patients in the LP subgroup might opti-
mally benefit from a specific type of targeted intervention focus-
ing mainly on EI, and then on tasks related to ToM and AB
domains. Moreover, our findings shed more light on the hypoth-
esis of specificity of social cognitive deficits in patients with BD,
suggesting that difficulties in social cognitive abilities are charac-
teristic of a subsample rather than being an overall deficit in BD.
Taking into account that just one-third of the sample of patients
presented low SC performance, an assessment screening for SC
would be useful before introducing a comprehensive assessment.
This would also be necessary before initiating a treatment trial

Table 4. Comparison between the two social cognition clusters on neurocognitive domains

LP Mean (S.D.) AP Mean (S.D.)

Statistical analyses

t p

Processing speed −1.22 (1.52) −1.35 (0.82) −0.492 0.624

Verbal learning and memory −0.41(1.09) −0.169 (1.00) 0.902 0.370

Working memory 0.09 (0.45) 0.05 (0.45) −0.450 0.654

Visual memory −0.63 (1.12) −0.03 (0.91) 2.400 0.019

Executive functions −0.34 (0.99) −0.04 (0.74) 1.408 0.164

Attention −1.36 (1.67) −0.49 (1.14) 2.501 0.015

NCI −0.99 (1.13) −0.92 (1.38) 0.213 0.83

Bold text in the table indicates significant values.
LP, low performance; AP, adjusted performance; NCI, Neurocognitive Composite Index.
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targeting SC to ensure inclusion of an enriched sample of patients
with scope for improvement (Miskowiak et al., 2018). It may be
possible to hypothesize that SC might act as a protective factor
in the course of BD, given its role in facilitating adaptive social
interactions, maintaining social relationships and in achieving
social support (González-Ortega et al., 2019; Vlad et al., 2018).
However, our study failed to detect any statistically significant
relationship between SC and psychosocial functioning outcomes
in patients with BD. This was surprising given that one could
assume that patients with BD who exhibit more persistent SC
impairments would also experience greater functional difficulties
in everyday life (Solé & Vieta, 2019). Nevertheless, it is important
to mention that the association between both constructs is more
complex since each of them encompasses multiple abilities and
involves mediating variables (Green et al., 2019). Positive relation-
ship between high IQ and better SC has been found (Bilderbeck
et al., 2016; van Rheenen et al., 2017; Varo et al., 2017), suggesting
that IQ could be a good indicator of premorbid functioning;
therefore, IQ may play a protective role against SC dysfunction
among this group of patients (Jiménez et al., 2017).

The main strength of this study includes the clustering analysis
using a comprehensive assessment of SC covering EI, ToM, and
AB. However, the study has some limitations that should be
noted. First, our sample was recruited from a tertiary center,
where some participants may represent a more severely affected
subgroup of patients, which may affect the generalization of our
results. Secondly, further studies with larger samples of patients
with BD are needed in order to replicate our findings. Third,
because of the cross-sectional design, we were not able to deter-
mine the natural stability of these SC subtypes over the course
of illness. Finally, we were unable to account for the effects of psy-
chopharmacological treatments given because medication regimes
vary widely and dosages were not controlled. Nevertheless, there
were no differences concerning the type of psychopharmaco-
logical treatment among the two groups. Since at present there
is not a validated screening to assess SC nor a validated compre-
hensive battery that covers different SC domains, this issue should
be addressed in future research in BD.

In conclusion, our results suggest the existence of two discrete
SC profiles among euthymic patients with BD. Nearly two-thirds
of patients exhibited social cognitive abilities comparable to HC,
suggesting that SC deficits in BD are not generalized but rather
selective. Particularly male gender, together with a lower esti-
mated IQ and longer illness duration may act as risk factors for
low performance in SC in patients with BD.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291720001865.
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